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INTRODUCTION

The importance of cleaning and personal care products have been
increasing since the old ages and the necessity and applications have made
them indispensable. The rapid change that the sector is going through and
the correctness of these developments are subjects and areas that need to be
discussed. This subject affects people and the system they are in greatly.
Firstly, healthy people in countries require education and awareness. This
field interests various science branches and the related sectors(food,
chemistry, environment, textile, leather, mechanics and the engineering field,
economics, design, health, etc.). For this reason, in order to contribute to
determine strategies to be applied and to discuss the innovations in
production techniques in cleaning and personal care products, UCTEA
Chamber of Chemical Engineers is organizing this event with the
coordination of the Aegean branch. This event is being coordinated with the
collaboration and participation of related science and industry fields. The
Chamber of Chemical Engineers have organized three successful
symposiums on the same topic in 1997, 2000, 2011 and 2013. In this year’s
event, it is aimed to discuss the principles of human and public health,
environmental awareness and sustainable life with the sectors related in
cleaning and personal care products. Regarding this aim, besides 39 oral and
18 poster presentations, “Fragrance Raw Material and Terminology”,
“Ingredients and Functions of Ingredients, in the Production of Detergents ad
Cleaning Materials sold in the Market Shelves and ProdcutionTechnology of
the Finished Goods” and “From Idea to Shelf Regulative Path Way of A
Cosmetic Product” themed workshops will take place. Once the symposium
and workshop presentations are finished, a panel where the situation analysis
and future goals for cleaning and personal care productswill be discussed

shall take place.

Xi



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

Different from previous events, foreign participant to the symposium
was influeced negatively under difficult conditions of our country. In spite of
that necessity, indispensability, leadership, universality, instructiveness of
events concerning to scientific and technological improvements always gain
importance.

We would like to thank the invited speakers and participants who
collaborated with their presentations that bring innovation to this field, the
academician and participants from industry that share the developments of
scientific and technological field, ministry representative that give
information about legislation and standardization of the sector, the
organizations that have helped realize this event by their financial
contribution(sponsors) the distinguished specialists who have given their
time and effort during the preparations, our personnel who have put their
effort for this event, and the related UCTEA branches.

UCTEA Chamber of Chemical Engineers, Symposium Executive and

Organizing Committee

xii



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

ONSOZ

Temizlik ve kigisel bakim {iriinlerinin eski ¢aglardan bu yana 6nemi
giderek artmakta, uygulamay1 ve kosullarin1 vazgecilmez kilmaktadir. Bu
alandaki hizli degisimin ne denli dogru gelisim iginde oldugu tartigilmasi
gerekli bir konu ve alandir. Bu alan, insanm1 ve i¢inde bulundugu sistemi
onemli oranda etkilemektedir. Oncelikle iilkelerde saglikli insan ve toplum,
bilinglenmeyi, egitimi gerektirir. Bu alan, pek ¢ok bilim dalin1 (gida, kimya,
cevre, tekstil, deri, makina ve miihendislikleri, ekonomi, tasarim, saglik, vb)
ve buna iligkin sektorleri ilgilendirmektedir. Bu nedenle, etkinlik, TMMOB
Kimya Miihendisleri Odas1 (KMO) Ege Bolge Subesi koordinatorliigiinde,
ilgili sanayi ve bilim cevresinin katki ve katilimi ile diizenlenmektedir.
Kimya Miihendisleri Odasi, aynt konuda 1997, 2000, 2011 ve 2013
yillarinda dort basarili sempozyum diizenlemistir. Bu yil diizenlenen
etkinligimizde insan ve toplum sagligi, ¢evre duyarliligi ve siirdiiriilebilir
yasam ilkeleri gozetilerek temizlik ve kisisel bakim drlinleri ve
teknolojilerini sektoriin tiim taraflar1 ile bilimsel ve teknolojik agilardan
tartisilmast ve gelecege yonelik yol haritasinin belirlenmesi amaglanmugtir.
Bu amaca yonelik olarak, 39 adet sozli ve 18 adet poster sunumun yaninda,
“Esans Hammaddeleri Elde Yontemleri ve Esans Terminolojisi”, “Market
Raflarinda Satilan Deterjanlarda ve Temizlik Uriinlerinde Kullanilan
Hammaddeler, Fonksiyonlar1 ile Uretim Teknolojileri” ve “Fikirden Rafa
Uriiniin Yasal Yolculugu” konularinda ii¢ adet ¢alistay gerceklesecektir.
Sempozyum ve Calistay sunumlarinin ardindan, “Temizlik ve Kisisel Bakim
Uriinlerinin Bilimsel ve Teknolojik Olarak Bugiinii ve Gelecegi” konulu
panel gerceklesecektir.

Bu yil daha éncekilerden farkli olarak, Ulkemizin iginde bulundugu

zor sartlarda, yurt dist katiimin olumsuz etkilenmesine ragmen, bilim ve

xiii
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teknolojik gelismeye iliskin etkinliklerin gerekliligi, vazgecilmezIigi,
onderligi, evrenselligi, yol gostericiligi daima 6ne ¢ikmugtir.

Etkinligimize cagrili ve bagvuru ile katilan, bilimsel, teknolojik
alandaki gelismeleri paylasan akademisyen ve sanayi temsilcisi
uzmanlarimiza, sektordeki mevzuat ve uygulamalart konusunda bilgi veren
ilgili Bakanlik Temsilcilerine, etkinligimizin ger¢eklesmesinde, duyarl
davraniglart ile maddi ve hizmet desteklerini esirgemeyen (sponsorlara)
kurum ve kuruluslara, hazirlik asamasinda Yiiriitme, Diizenleme ve Bilimsel
Teknik Danigma Kurullarinda gorev alarak emeklerini ve zamanlarini veren
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SMELL OF CLEANING AND BEAUTY

TEMIZLIiK VE GUZELLIGIN KOKUSU

Vedat OZAN
Istanbul Bilgi Universitesi
vedato@yahoo.com
Abstract

Us humans, like many other living beings, communicate with the outside
world through our senses. However much we might be living in a world
where visuality is dominant, there is no set hierarchy within our senses; our
every experience sets its own hierarchy of senses.

The two important functions found within our biological core underneath the
social shell are the experience based dynamic hierarchy of senses where our
sense of smell is prominent: reproduction and nutrition. These two functions
are essential as reproduction enables us to continue our species and nutrition
enables us to continue living.

Our body odour is the observable characteristic of our immune system
related gene group (MHC), its phenotype. Therefore none of us have similar
body odours and it serves as our biological ID card. For a healthier progeny,
we can observe that a combination of different immune systems that are far
away from each other leads to a stronger and more diverse immune system.
So, without taking into consideration any social factors and only looking at
biological signals, our body odour aids us in choosing a biologically suitable
partner for procreation.

Likewise, for sustenance we must consume food items that are not harmful
to us. We might be naming our food experiences as “taste” but considering
the fact that our sense of taste contains a limited number of stimuli (sweet,
salty, bitter, sour etc.), the main deciding factor in our total flavour
perception can be correctly explained through the primary olfactory stimulus
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that reaches our nose (orthonasal) and the proceeding olfactory stimulus that
is released within the mouth (retronasal). When we disregard these olfactory
evaluations our ability to differentiate between sweet and bitter food that is
on the same level is precluded. Our definitions and the following sense of
pleasure enables us to stay away from harmful stimuli.

Our sense of smell is the sense we notice the least and talk about the least
within the broad scope of our life experiences. For our other senses, any
stimulus is first processed through a cognitive filter and then relayed to the
limbic system of our brain. This does not apply to our sense of smell and
different from all of our other senses, we process these signals continuously
within our limbic system. The limbic system is also the centre for memory
and basic emotions. Therefore our reaction to smells is usually not rational
and is shaped more by strong emotions and past experiences. This strong
relationship between olfactory stimuli, emotional state and memory shapes a
lot of our daily actions.

Therefore, some knowledge that is culturally inherited leads us to have
certain set judgements regarding the function of certain olfactory stimuli.
For example, the association of lemons with cleanliness for centuries makes
us tag the scent of lemons with “cleaning”. Hence, we identify products
with lemon fragrance as products fit for cleaning and act upon this by
exhibiting certain patterns of behaviour such as purchasing a product. This
process is not limited to purchases; it is also valid in the functional
application of the product in isolation from its objective reality and evaluated
subjectively.

Ozet

Biz insanlar olarak pek cok diger canli gibi dis diinyayla iletisimimizi
duyularimiz lizerinden sagliyoruz. Her ne kadar gorselligin hakim oldugu bir
diinyada yasiyor olsak da duyularimizin sabit bir hiyerarsisi yok; her
deneyimimiz kendi duyular hiyerarsisini olusturuyor.

Sosyal kabugun altinda yer alan biyolojik ¢ekirdegimizdeki iki 6nemli islev,
deneyime bagl bu dinamik hiyerarsi icerisinde koku duyusunun 6n plana

2
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ciktigr iglevler: beslenme ve lireme. Bu iki islev bizim igin elzem zira
irememiz tiirii siirdiirebilmemiz, beslenmemiz de yasamaya devam
edebilmemiz i¢in gerekli.

Viicut kokumuz bagisiklik sistemimize iliskin gen grubumuzun (MHC)
gozlenebilir 6zelligi, yani fenotipi. Dolayistyla higbirimizin viicut kokusu bir
digerininkine benzemiyor ve biyo-kimlik belgemizi olusturuyor. Saglikli bir
sonraki nesil i¢in bizden ne kadar farkli ve uzak bir bagisiklik sistemiyle bir
araya gelip Urersek bir sonraki neslin de o kadar gesitlendirilmis bir
bagisiklik sistemine sahip olarak dogdugunu ve direncli oldugunu
gozlemleyebiliyoruz. Kisaca, herhangi bir sosyal degiskeni dikkate almadan
salt biyolojik sinyallere bagli bir degerlendirme yaptigimizda viicut kokusu
bize bir sonraki nesli iiretmek i¢in uygun biyolojik esi segmede yardimci
oluyor.

Keza beslenebilmek icin bize zarari olmayan gidalari tilketmemiz gerek.
Gida ile ilgili deneyimlerimizi her ne kadar “tat” olarak adlandiriyor olsak da
tat duyusunun sinirh sayida uyart (tatl, tuzlu, aci, eksi v.b.) verdigini
disiindiglimiizde toplam lezzet algimizda esas belirleyici olanin dnce
burnumuza gelen koku uyarilar1 (ortonasal), sonra da ayni gidadan agiz
icinde aciga c¢ikan kokular (retronasal) oldugunu fark ediyoruz. Bu kokusal
degerlendirmeleri devre disinda biraktigimizda ayni sekerlilikte veya ayni
aciliktaki besinleri tamimlayabilmemiz ve birbirinden ayirabilmemiz
imkansizlagiyor. Tanimlamalarimiz ve devaminda gelen haz duygusu da
zararli olandan uzak durarak beslenmemize sebep oluyor.

Koku duyusu tiim yasamsal deneyimlerimiz i¢inde varligmi en az fark
ettigimiz ve lizerine en az konustugumuz duyu. Diger duyularimiza gelen
uyarilar beynimizde biligsel bir siizgegten gectikten sonra limbik sistemimize
yonlenirken diger duyulardan farkli olarak koku duyumuza gelen sinyalleri
kesintisiz olarak limbik sistem i¢inde degerlendiriyoruz. Limbik sistem ayni
zamanda bellek ve duygudurum isleme merkezimiz. Dolayisiyla kokulara
verdigimiz tepkiler rasyonel olmaktan ziyade duygu yogun ve gecmis
deneyimlerden edindigimiz verilere uygun tepkiler oluyorlar. Koku uyarilar
ile duygudurum ve bellek arasindaki bu giiclii iliski giinliik yasam icindeki
pek cok davranisimizin da temelini olusturuyor.
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Buradan hareketle kiiltlirel olarak kalitilan bir kisim bilgi bizde koku
kaynaklarinin iglevleri hakkinda da onceden belirlenmis yargilarin sebebi
olabiliyor. Ornegin limonu asirlar boyu temizlikle iliskilendirmemiz
bellegimizde limon kokusuna “temiz” etiketi takmamiza neden oluyor.
Limon kokusunu duyumsadigimiz iiriinleri de bu nedenle temizlige yatkin
iiriinler olarak degerlendiriyor ve bu degerlendirmeye bagli kalarak davranis
bigimleri, 6rnegin satin alma kararlar1 gelistiriyoruz. Bu siire¢ sadece satin
alma ile smirli kalmiyor, kullanim sirasindaki islevde de nesnel gercekten
bagimsiz 6znel degerlendirmelerin sebebi oluyor.
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BASF AND SUSTAINABILITY
BASF VE SURDURULEBILIRLIK

Miibahat AKIN, Dog. Dr. Selcuk DENIZLIGIL
mubahat.akin@basf.com, selcuk.denizligil@basf.com

BASF Tiirk, Kimya Sanayi ve Ticaret Ltd. Sti.
Eylikbagi Mah. 341 Sok. No.1 41400 Gebze —Kocaeli, TURKEY

Abstract

The increasing demand of a growing world population is putting a strain on
our planet. We already consume more than the Earth can regenerate. To
meet the increasing demand of a growing world population is getting more
difficult each day. We all need to do something, it is crucial for our future.
This awareness is also increasing among our customers and stakeholders,
with whom we build partnerships to develop more sustainable solutions.

Innovations from the chemical industry play a key role in addressing these
challenges and in meeting the increasing demand. Sustainable development
requires chemical innovation. Resources, Environment, Climate, Food and
Quality of Life, especially in all of these areas we need these innovations.
This is what we are working on. Our aim is to stay the preferred partner for
sustainable solutions in all of these markets.

Consequently, we integrate sustainability in our business strategy and in our
company purpose: “We create chemistry for a sustainable future.”

We use our established Eco-Efficiency Analysis tool to quantify
sustainability. We identify critical parameters for improving the ecological
and economic balance of our products and processes along the value chain.
We also developed Sustainable Solution Steering, a new methodology to
systematically assess the sustainability contribution of our entire product
portfolio. We analyzed more than 61000 solutions and all product
applications were segmented into four categories.
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Sustainable Solution Steering is an important step to further integrate
sustainability into the way we do business. It allows us to better steer our
product portfolio with regard to the sustainability needs of our customers.
We will even better capture business opportunities and mitigate risks for our
long-term business success.

Together with our customers, we aim to increase the number our sustainable
solutions to further improve our contribution to meet the needs of the future.

Ozet

Siirekli artan diinya niifusunun talepleri, gezegenimize giderek daha fazla bir
yiik bindiriyor. Halihazirda diinyanin tirettiginden daha fazlasin tiiketiyoruz.
Dolayisiyla siirekli artan diinya niifusunun taleplerini karsilayabilmek her
gecen giin daha da gii¢lesiyor. Hepimizin bir seyler yapmasi1 gerekiyor, bu
gelecegimiz agisindan son derece onemli. Bu farkindalik, daha stirdiiriilebilir
coziimler gelistirme konusunda ortaklik yaptigimiz miisterilerimiz ve
paydaslarimiz arasinda da artig gosteriyor.

Kimya sekt6riiniin  sagladigi  inovasyonlar, bu artan taleplerin
karsilanmasinda 6nemli bir rol oynuyor. Siirdiiriilebilir kalkinmada yenilik¢i
kimyasal iriinlerin 6nemi biiyiik. Kaynaklar, ¢evre, iklim, gida ve yasam
kalitesi alanlarinda 6zellikle bu yeniliklere ihtiya¢ var. Bizim de iizerinde
calistigimiz sey bu. Amacimiz, tiim bu pazarlarda sirdiirtilebilir ¢oziimler
igin tercih edilen ortak olarak yolumuza devam etmek.

Bunu yeni is stratejimizde ve sirket amacimizda yansitiyoruz:
"Siirdiriilebilir bir gelecek i¢in kimya yaratiyoruz."

Siirdiiriilebilirligi 6l¢iimlemek igin gelistirdigimiz Eko-Verimlilik Analizi
gibi araglar1 kullaniyoruz. Deger zinciri boyunca irtinlerde ve siireglerde
cevresel ve ekonomik ozelliklerin dengelenmesi icin gereken o6zellikleri
iyilestiriyoruz. ~Ayrica BASF olarak tiim iriin  portfoylimiiziin
stirdiiriilebilirlige olan katkisini sistematik bir sekilde incelemeye yonelik,
yeni bir metodoloji olan ‘Siirdiiriilebilir Coziim Yonetimi’ni gelistirdik.
61000°den fazla ¢oziimiimiizii bu anlamda inceledik ve siirdiiriilebilirlige
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olan katkilarina gére siniflandirdik. Tiim tiriin uygulamalar1 dort kategoriye
ayrildi.

Stirdiirilebilir Coziim Yonetimi, is yapma seklimize stirdiiriilebilirligin daha
fazla entegre edilebilmesi i¢in 6nemli bir adim. Bu da {irin portfoytimiizii
miisterilerimizin siirdiiriilebilirlik ihtiyaglarin1 dikkate alacak sekilde daha
iyi yonetmemize izin veriyor. Hatta bu durum ile is firsatlarin1 daha iyi
yakalayacagiz ve uzun vadeli ticari basarimiz igin riskleri azaltacagiz.

Hedefimiz daha siirdiiriilebilir Uriinler iireterek miisterilerimizle beraber
gelecegin ihtiyaglarina olan katkimizi arttirmak.
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ANALYTICAL METHOD VALIDATION IN CLEANING AND
PERSONEL CARE PRODUCTS
TEMIZLIiK VE KiSiSEL BAKIM URUNLERINDE ANALITIK

METOT GECERLILIiGI
Dog. Dr. Hasan ERTAS

Ege UniversityDepartment of Chemistry
hasan.ertas59@gmail.com

Abstract

Analytical Method Validation (AMV) has gained great importance for
granting accredition in plants at which the related quality and qualty control
of cleaning and personel care products can be improved and continuously
developed. Although,up to know, any guidance regarding with cleaning and
personel care based on AMV has not been seen in the literature yet, in terms
of usage field being closely related with the healthcare, It can be considered
that all guidances and requirements allready widely used in pharmacetical
industry might cover the requirements for “cleaning and Personel Care
products”

It has been widely accepted that Guidelines issued by International
Conference on Harmonisation (ICH) are one of the most important Guidance
exploited in Pharmaceutical Industry. For this reason, it would not be
insensible, in trying to explain the parameters/characteristics existed in ICH
Q2 (R1) guidance and relying on it.Characteristics in this Guidance would
also be prerequisite to analyst those who wish to investigate and aim at a
chemical analysis after having completed method development stage.

Those requirements can be outlined as follows; before carrying out steps for
AMV, some of the precaution needs to be taken. Those precautions are
Qualification as well as System Suitability Parameters. Qualification
parameters can be divided into 4 steps; Design, Installation,Operational and
Performance Qualifications.While there are different approaches being
observed for the definition of System Suitability Parameters, In fact most
commonly used are, retention factor,precision/injection repeatability, relative
retention time, resolution, tailing factor and theoretical plate number. After
the whole parameters have been assessed, parameters regarding AMV are to
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be investigated. Those parameters consist of specificity, linearity, Range,
Accuracy, Precision, LOD, LOQ and Robustness.

Specificity is ability of analytical signal for targeted chemical substances.
Specificity parameter can be alsohandled together with selectivity. Linearity
parameter defines an increased or decreased signal within the certain
concentration levels for determined substance proportionally. Linear Range
gives informationabout at which concentration level the increased and
decreased signal is proportional. Accuracy can be evaluated with the
recovery study. Precision; repeatability, intermediate precision and
reproducibility can be handled together. Repeatability can be estimated
through repetitive injections made at constant conditions in a short time,
expressed as standard deviation (SD). Intermediate precision can be
evaluated with changing at least one of the constant parameters expressed as
SD. Limit of Detection (LOD) can be defined as lowest concentration which
can be detected as S/N=3 ratio. Limit of Quantitation (LOQ) can be defined
as the lowest concentration which can be determined with suitable precision
and accuracy as S/N=10 ratio. Finally, Robustness of an analytical procedure
is a measure of its capacity to remain unaffected, small but deliberate
changes in method parameters and provides an indication of its reliability
during normal usage.

Ozet

Analitik Yontem Gegerliligi, temizlik ve kisisel bakim bakim iirlinlerinde
kaliteyi artirmak, kalite konroli siirekli gerceklestirmek ve buna bagli olarak
ta soz konusu isletmelerin Akreditasyonu hedeflemesinden dolayr 6nem
kazanmaktadir.Glinlimiizde ,Temizlik ve kisisel bakim malzemeleri ve
riinleri i¢in Analitik Yontem Gegerliligi ile ilgili bir Rehber literatiirde
bulunmamasina ragmen, kullanim alanlar1 bakimindan saglik ile yakindan
ilgili olmas1 nedeniyle, ila¢ sektoriinde yer almis bulunan rehberlerin ve
kosullarin bu alanda temel olusturabilecegi diisliniilebilir.

[lag sektdriinde yararlanilan alan en ©nemli rehberlerden birinin ICH
tarafindan yayinlanan rehberler oldugu genis kabul gérmektedir. Bu nedenle
ICH Q2 (R1) rehberinin esas alinmasi ve orada var olan parametrelerin
aciklanmasina galisilmasi yanlis olmayacaktir. Buradaki parametreler aym
zamanda herhangi bir analitik yontem gelistirildikten sonra, her analizcinin
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bir kimyasal analizde rahatlikla inceleyebilecegi ve hedefleyebilecegi
gereklilikler olacaktir.

Bu gereklilikler asagida 6zetlenebilir; iyi bir Bir Analitik Yontem Gegerliligi
islemine baslamadan 6nce kimi 6nlemlerin alinmasi1 gerekmektedir; bunlar
Kalifikasyon Etmenlerive Sistem Uygunluk Etmenleridir. Kalifikasyon
Etmenleri 4 e ayrilir; Tasarim, Kurulum, Isletimsel ve Verimlilik
Kalifikasyonlaridir. Sistem Uygunluk Etmenleri ise; farkli yaklagimlar
olmakla birlikte; alikonma etmeni, kesinlik/enjeksiyon tekrarlanabilirligi,
bagil alikonma siiresi,sinyallerin ayrilabilirlii, kuyruklanma etmeni ve
teorik plaka sayisidir. Tiim bu etmenler degerlendirildikten sonra Analitik
Yontem Gegerliligi etmenleri incelenir. Bu etmenler ise;

Analitik Yontem Gegerliligi; Ozelik, dogrusallik, Dogrusal Aralik,
Dogruluk, Kesinlik, Belirtme Siniri, Nicel Tayin St ve Saglamlik
parametrelerinden olusur.

Ozelik, hedeflenen kimyasal maddeye iliskin analitik sinyalinin goriilebilme
yetenegidir. Segicilik ile birlikte ele alinabilir. Dogrusallik ise tayin edilecek
maddenin belirli derisim araliklar1 iginde sinyal ile orantili artmasi ya da
azalmasini ifade eder. Dogrusal aralik da bu artis/azaliglarin hangi derisim
diizeylerinde orantili oldugi konusunda bilgi verir. Yontemin dogrulugu,
gerikazanim ¢alismasi iledegerlendirilebilir.

Kesinlik; tekrarlanabilirlik ve arada kesinlik ile ve tekrar iretilebilirlik ile
birlikte degerlendirilir. Ardarda yapilan tayinlerin kisa siirede ve sabit
kosullarda,laboratuvar igi kesinlik ise sabit kosullardan en az birinin
degisimiyle olusan standart sapma degerlerinin  bulunmasi ile
tahminlenir.Belirtme siir1 ve Nicel tayin sinir1 ise sirastyla sinyal/gliriiltii
oraninin 3 oldugu saptanabilen en diisiik derisimdir. Nicel tayin sinirinda
S/N orani 10 olarak elde edilen belirli bir giiven diizeyinde saptanabilen en
diisiik derisimdir. Son olarak Analitik islemin Saglamligi ise yontem
parametrelerinde bilerek yapilan kiiciik degisimlere karsi yontemin sabit
kalma kapasitesidir. Ve rutin kullanimlarda onun giivenle kullanilmasinin bir
isaretini verir.

References / Kaynaklar: 1.ICH Q2 (R1)

2.LC-GC Europe 17(6) 328-332 (2004)

3.Reviewer Guidance, Validation of Chromatographic Methods, CDER,
November 1994
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Abstract

Cosmetic Products, defined as “substances or Mixtures applied on skin surfaces
and mucoses”, need to have in the time a correct stability.

Differents parameters, physicals and biologicals, could modify the stability of
cosmetic products, usually composed of degradable raw materials and not stable
compounds.

Microorganisms are the main factors that affect the biological stability. These
are divided in different families like: Bacteria, Yeasts and Moulds. In each of
these families is possible to recognize various properties and capacities for the
adaptation in different cosmetic products.In the cosmetic production, a big
variety of microorganisms are found to contaminate products, however there are
some common microOrganisms identified in personal care productions. To
avoid any problem related to the biological stability of cosmetic products, exist
a group of raw material named preservative, defined as ”substance added in the
products to prevent the microbial growth”.

Every cosmetic products containing preservative systems, need to be evaluated
for the biological stability with specific test methods made in microbiological
laboratories.

For every kind of product we need to use the correct method that take in
account the properties of the cosmetic like formulation, organoleptic properties,
final packaging, storage conditions and declared shelf life. For these reasons it’s
important to know and understand the different type of test and their roles in the
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biological stability evaluation of Cosmetic Products.In House test methods and
different Standard International guidelines (EU Pharmacopoeia, ISO, etc. ) used
to evaluate personal care formulations, propose various systems for the
biological stability evaluation, like challenge test, and the content of specifics
and non-specifics microorganisms inside the cosmetic products.

During the presentation it will be discuss the microbiology in the cosmetic
products, different sources of microorganism contamination, the standard and
internal test methods used for the evaluation of the cosmetic products.

Introduction

Cosmetics is a sector in continuous growth for consuming, regulations and
market proposal.

A cosmetic product, defined as ““ any substance or preparation intended to be
placed in contact with the various external parts of the human body or with the
teeth and the mucous membranes of the oral cavity with a view exclusively or
mainly to cleaning them, perfuming them, changing their appearance and/or
correcting body odors and/or protecting them or keeping them in good
condition”® exist in different physic, visible, organoleptic and commercial
forms.

Further the toxicology profile for human use, all these preparations must be
stable for a defined short or long time.

We can define two different chained kind of stability: Physical and Biological.
The Physical stability includes all the interactions between raw materials,
conditions, environment, packaging and interactions that could influence the
cosmetic product.

The Biological stability include all the interactions between finish product and
biological contaminations (mainly microorganisms ) that could influence one or
more properties of cosmetic product °(flavor, pH, aspect, etc..).

All the Cosmetic Products Stability Problems, could have other situations from
producer economy loss to dangerous healthy final customer problems ®°.

As discussed, microorganisms are the first responsible of biological instability.
In order to simplify the study, these have been classified in several groups “°.,
named Taxonomy of Microorganisms:

Rank > Domani > Phylum > Class > Order > Family > Genus > Species
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(Example: RANK-> bacteria; SPECIES: Staphylococcus aureus).

During the time, has been defined the families of microorganisms more
aggressive in attaching cosmetic products. These haves different ability and
properties to do that (example: survive at low pH, aggressive for cationic
conditioner products)

The use of a preservative system remains the most useful, simplest and efficient
method to avoid the growth of microorganisms in the product.

In order to find correct preservative molecule to use, there are several methods
that are able to evaluate specific parameters to give complete overview of the
anti-microbe spectrum.

Cosmetics Microorganisms

Considering the number of different varieties of existing microorganisms,
mainly three families are important for the cosmetic stability: Bacteria, Yeasts
and Moulds.

These three groups of microorganisms live in wet state, need presence of
nutrients (Carbon, Nitrogen, Hydrogen), in a specific pH and temperature range
of cosmetic products, but everyone have specific metabolic and phenotypic
characteristics.

During the history of cosmetics the people foundeddifferent contaminator
microorganisms ™, but there are 5 — 10 mainly families that is possible to
continue to find (ex: Pseudomonas spp)

One of the step to reduce the contamination, is to understand how the
microorganism get in touch with the final product.

The table below shows the mainly source of possible microbial contaminations
and simple solutions to avoid these.
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Table 1: Fonts of possible Cosmetic contaminations and solution to prevent these

Sources Problems Remedies
No good quality Of. productlor} water Chemical and/or Physical
Water that can produces high contaminations
. o treatment of Water
like Biofilm
. Windy and not clean conditions of the Use of air (_:Ieaner a_nd/or
Air S protective wall in
air inside the factory - .
instrumentations
Dirty Presence of dirty po_wders/hqu@s in the Improve the cleaning procedure
- plant that can get in contact with the
conditions oroduct of the plant

Presence of high amount of
microorganisms inside the plant and/or Improve the Microbiological

Plant particular adapted species and propable | control and/or sanitize the plant
presence of Biofilm

Presence of not controlled amount of . .
Raw : : L - Sanitize the raw materials or
. microorganisms inside the raw materials
Material . change the stock procedure
used for the production

Uncorrected use or not use of clean Improve the operator protocols
Operator .
disposable for clean work

Packagin Use of dirty packaging that can Change the stock method of
gihg contaminate the final product empty package

Biological Stability
The effect of the microbial growth has several impact from the production chain

to the final customer

Table 2: Possible situation from not stable Products

SITUATION CONSIDERATION

Product contaminated
during the formulation
(R&D phase)

Loss of time and moderate economy loss

Product contaminated . .
Loss of production batch, raw materials used. Relevant

during the production
economy loss
phase

14
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Product not stable in the | Product withdrawal from the market, economy loss for
first market phase all the production. Loss of imagine

Product withdrawal from the market, high economy loss
for all the production and money reimbursement. High
loss of image

Product not stable after
medium-long time

Product withdrawal from the market, legal problem for
sell not-sure product and possible damage to healthy.
High economy loss for all the production and money

reimbursement. High loss of image

Growth pf pathogenic
microorganisms during all
the market phase

Is important pay attention to the contamination problem to avoid any future
problem for the final consumer. Damaged cosmetic aspect or organoleptic
properties damage the image of the producers. Presence of pathogenic
microorganisms can attach the human healthy and give simple or complex
complications.

In addiction to the previous listed strategies, the “Preservative system” remains
the most common useful method to avoid the microbial growth inside
cosmetics. It consists in a group of molecule defined as Microbicide and
Microbiostatic. Microbicide have the properties to kill the microorganisms and
Microbiostatic inhibit the growth of them. Before formulating a preservative
system the cosmetic formulators has to taking in account:

- To verify if the preservative can be used and what is the maximum
dosage allowed for the type of cosmetic ( ex: Live-On or Rinse-Off ) according
to local regulation

- Chemical properties of the preservative molecule and possible
interaction with the cosmetic raw materials, to avoid instability and production
of non-healthy molecules (ex: nitrosamine formation ) ¢2%%

- Structure of cosmetic product (ex: emulsion O/W or W/O, hydrolite or
oleolite) and distribution of preservative inside the formulation %

- Verify the stability of preservative inside the product to avoid future
contaminations

- All the source of contamination must be reduced to avoid loss of
preservative system (tab.3)

A list of microbicide molecules have been defined in European regulation @,
With specific limits, type product accepted, continuous updating.

Is it difficult to know if the preservative system works well without try it inside
the cosmetic formulation.
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Microbiological EvaluationMethods

For the cosmetic product microbiological evaluation and the used preservative
system, exist several different methods that are able to evaluate specific
parameters to give a complete overview of all anti-microbiological spectrum.
All these type of test use different approach, like the enumeration of the
microorganisms or the identification of these microorganisms. Following are
the main tests used in cosmetic microbiology:

- Sterility Test

- Total Viable Count (TVC)

- Research of Specific Microorganisms

- Challenge Test Single Inoculum and Multi Inoculum

Several associations, companies, consortia, state institution, have contributed to

the drafting of parallel methods to evaluate these parameters. Following are the
most knows associations or guideline that provides the protocol for
microbiologically tests on the cosmetic market:

- European Pharmacopoeia ( now is 8" revision ) @

- USA Pharmacopoeia ( now is USP 39-NF 34 1th supplement ) ©

] ISO Guideline ( several methods for several parameters ) *>67:89.101L12)
- Cosmetics Europe, the personal care association ( ex-Colipa ) ¥

- SCCS -Scientific Committee on Consumer Safety (9th Rev.
SCCS/1564/15 )

- Personal Care Products Council (ex-CTFA )

- Internal methods "

Is it important to remember that if one method is validated is possible to use it

instead of another from guideline. Only microbiological laboratories can
validate and execute test for the products biological stability.

The choice of the method to use depends exclusively from the producers. it’
important that the cosmetic product “must be safe” for the final consumer and
respects the local legislations.

here below there are the most important microbiological tests used for the
cosmetic product valuation with the method reference :

Sterility Test

It is a semi-quantitative method to evaluate in the tested samples the presence of
micro-organisms and the degree of growth is visually assessed.
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It consist in a samples streaks in a medium and after a defined incubation time
the visual evaluation of the growth. For the evaluation scale is possible using
indicative methods.

This is the “Sterility Test” method scheme:

COSMETIC PRODUCT —— —— DETECTION —— = EVALUTION

No guideline or association gives information about this test. This is a simple
method for screening purpose, to have an idea of the microbial level of the
product.

Total Viable Count

It is the most common microbiological quantitative test method for the
enumeration of microorganism inside the cosmetic products. This number
consist of viable colonies of microrganisms from a gram or milliliter sample
cultured in a non-specificnutrient medium. The main difference with the
sterility test method are the neutralization step, used to remove trace of anti-
microbial and microbiostatic compound, that can influence the results of tests in
enumeration step. In addition to neutralization, if the amounts of
microorganisms are high, is possible to use dilutions to have the correct amount
of microorganisms inside. For the enumeration step, the results that is possible
obtain in n x 10™ CFU/gr (where CFU corresponding at Colony forming Unit).

This is the “Total Viable Count” method scheme:
NEUTRALIZATION

DILU+‘I'ION

COSMETIC PRODUCT — — —— = ENUMERATION

The importance to know the correct amount of microorganisms inside is be
compliant to regulation. The main differences of the validated methods are the
neutralization system and the medium wused for the growth of
microorganisms@3#26:1314.15)

Research of Specific Microorganisms

It is a qualitative test for the evaluation of pathogenic microbial presence in a
cosmetic product. The tests described hereafter will allow determination of the

17


http://thesciencedictionary.org/millilitre/
http://thesciencedictionary.org/specific/
http://thesciencedictionary.org/specific/

I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

absence of, or limited occurrence of, specified microorganisms that may be
detected under defined conditions

A little amount of microorganisms is accepted inside the cosmetic product (ex:
SCCS recommended <1 x 10? CFU/gr number of microorganisms for
products specifically intended for children under 3 years). The important thing
is to avoid the presence of pathogenic/ opportunistic pathogen microorganisms
(ex: SCCS recommended absence of P.aeruginosa in 1 gr of cosmetic product).
After sample weight and during the neutralization step, the microorganisms
inside of the solution obtained must grow, to have a minimum amount to select
on specific medium and after identify these microorganisms with different
methods.

This is the “Research of Specific Microorganism” method scheme:

NEUTRALIZATION

COSMETIC PRODUCT — = *
ENRICHMENT

T— == SELECTION —— > IDENTIFICATION

The main differences in these methods are the neutralization system and the
mediums used for the selection of specific microorganisms. The methods for the
identification are possible to find it in literature 3891011 13.14.15)

Challenge Test

The efficacy of the preservation of a cosmetic product under development has
to be assessed experimentally with the “challenge Test”.

This method consists in a defined artificial contamination of different
inoculated microorganisms in the finish product, followed by a subsequent
evaluation of the contamination level decrease. Any validated challenge test
methods, provides to have a product classification with different parameter to
take in consideration in the evaluation step.

This is the “Challenge Test” method scheme:

COSMETIC PRODUCT — NEUTRALIZATION ENUMERAT|°N

+ —— "= DEFINED TIME * — "> LOG REDUCTION
INOCULUM == DILUTION EVALUATION

There are different parameters in this test that may change, like:
- species of microorganism used for inoculum,
- the number of species in the same inoculum
- incubation time and temperature
- analysis time point for evaluation
- medium and neutralization system used
18
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However, the most important differentiation in the type of challenge tests,
defined as “Single” and “Multi” Inoculum.

The previous scheme resume the Challenge Test Single Inoculum, where the
contamination step is done only once in the cosmetic product. This type of
method evaluate mainly the speed action of preservative system against the
contamination. The type of preservative inside must decrease the contamination
in a time shorter than the microorganisms reproduction speed. If not we can
have the growth of microorganisms inside the cosmetic product.This method is
descripted in several guidelines with little difference (Medium, Detection
method, Strain o finoculum). The main differences from the differents
guidelines are the evaluation scales, but all of that gives similar specific limits
(Ex: reduction of bacteria >3 by 7 days )@3!2131419

In the Challenge Test Multi Inoculum, the objective is to determine the efficacy
and robustness of preservative systems in personal care products and raw
materials. Compared to the Single Inoculum, the contamination step is done
several time, at least 3-4 inoculation are applied. After every inoculum in a
defined number of days, the validated protocol gives specification about the
required decrease level of microorganism in order to pass the test. If the
microbial level is reduced within specific limit after every inoculation, the
cosmetic product is considered well preserved and the preservatives show an
affective and robust activity.

This is the “Challenge Test Multi Inoculum” method scheme

COSMETIC PRODUCT DETECTION
+ —— = DEFINED TIME —— — or
FIRST INOCULUM NEUTRALIZATION

i

INOCULATED

DETECTION
CO!METIC+PRODUCT - DEFINED TIME EC
INOCULUM NEUTRALIZATION

—— "= EVALUATION

—— "= EVALUATION

This test define the robustness of product preservative system during continuous
use. If a product shows a good decrease at a single inoculum, but not sufficient
amount of preservative inside to pass the following inoculums (evaluated with
multi inoculum), then the cosmetic formulation may have problems of
contamination in a short-medium period.
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The Single Inoculum is the classical method used to determine the efficacy of
preservative system, but sometimes it does not reproduce the real stability
against contamination during the time. The continuous use of cosmetic products
in a multitude of different conditions (like high humidity, temperature, sunlight,
etc) give the interest to use methods more predictive of than the classical used,
to avoid future problem of contamination from different possible sources.

Is possible resume the difference of the two protocols:

Table 6: Comparison of Challenge Test Single-Inoculum and Challenge Test Multi-Inoculum

Challenge Test Single Challenge Test Multi
Inoculum Inoculum

Number of 1 24

Inoculum

‘Type of Single strain Single or pool of strain

inoculum from the same rank

Use of Need Need or not, exist

inactivator different methods
M:Sr'\t/?\glhe TVCat0,2,7, 14 and After 6 days from every

. 28 days inoculum

inoculum

Taking in consideration all these things, the Challenge Test Multi Inoculum
give results more reliable than the Single Inoculum, in high stress conditions,
for the common use of the cosmetic products.

Conclusions

The biological stability is important for all the cosmetic products to avoid
different types of problems, relative to the big amount and different sources of
contamination. The use of microbiological methods to predict the resistance
against contamination is the common way used, but is important to be aware of
the difference between the specific one depending on the objective required.
Taking in consideration the efficacy of preservative system, the Challenge Test
Multi Inoculum give results more predictive of the preservation effectiveness
than the Single Inoculum. For the choice of guidelines methodology or internal
methods, the first factors that can influence it are the time and the costs. Is
always important remember that is not possible know if the cosmetic product
are stable or not before carrying out the tests.
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Abstract

Surfactants or surface active agents are amphiphilic ions or molecules with
hydrophobic tail that consists of hydrocarbon chain or poly-ether, and polar
head group which may be positive, negative, neutral or zwitterionic.

One of the characteristic features of surfactants is their adsorption at
surface/interface which is a transfer process of surfactant molecules from
bulk solution phase to the surface/interface. Surfactant adsorption can
modify the hydrophobicity, surface charge, and other key properties of
surfactants that control interfacial processes such as cleaning, emulsifying of
oils, wetting of fabrics or hard surfaces, dispersing, solvency,
foaming/defoaming, lubricity of water-based compositions and so on. Due to
these properties of surfactants, they find several applications in personal care
(bubble baths, body washers, hand soaps and cleaners, shaving products, hair
shampoos and oral care products), household (laundry detergents,
dishwasher detergents, prespotters, carpet cleaners and fabric softeners) and
general cleaning uses.

Since the adsorption of surfactants at surface/interface plays an important
role in many of these technological and industrial applications,
understanding of the nature of surfactant adsorption at surfaces constitutes
major research programs. However, it is interesting to note that little work
has been carried out in this area.

This presentation briefly surveys the nature of surfactant molecules, their
self-assembly in solutions, and their properties at interfaces. The review will
be focused on the adsorption mechanisms of surfactant at liquid-solid,
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liquid-liquid and liquid-gas interfaces in order to understand their
performance in many processes such as dispersion, coating, emulsification,
foaming and detergency.

Ozet

Stirfaktanlar ya da ylizey aktif maddeler; hidrokarbon zinciri ya da poli-eter
iceren hidrofobik kuyruk ile pozitif, negatif, yiiksiiz ya da zwitter-iyonik
ozellikli polar bas gruptan olusan amfifilik iyon ya da molekiillerdir.

Yiizey aktif maddelerin temel Ozelliklerinden biri de ylizey/araylizeyler
iizerindeki adsorpsiyonu olup bu olgu, ilgili molekiillerin ¢dzeltiden yiizey
ya da araylizeye dogru aktarilmasi islemidir. Yizey aktif maddelerin
adsorpsiyonu; hidrofoblugu, yiizey yikiinii ve yiizey aktif maddelerin
arayiizey islemlerini (temizleyici, yaglan emiilsifiye edici, kumas ya da sert
yiizeyleri 1slatici, dispersiye edici, ¢oziicii, kopilik olusturucu/giderici, su
temelli bilesimleri kayganlastirici, vb.) kontrol eden diger temel 6zelliklerini
degistirebilir. Bu 6zelliklerinden dolay yiizey aktif maddeler; kisisel bakim
(banyo kopiikleri, viicut temizleyicileri, el sabunlar1 ve temizleyicileri, tirag
iiriinleri, sa¢ sampuanlar1 ve agiz bakim iiriinleri), evsel (¢camasir ve bulasik
makinast deterjanlari, leke c¢ikaricilar, hali temizleyicileri ve kumas
yumusaticilari) ve genel temizlik amagh pek ¢cok uygulama alani bulurlar.

Yiizey aktif maddelerin yiizey/arayiizeydeki adsorpsiyonunun, yukarida sozii
edilen teknolojik ve endiistriyel uygulamalarda 6nemli rol oynamasi
nedeniyle bu bilesiklerin yiizey adsorpsiyonlarinin yapisin1 anlayabilmek
Oonemli aragtirma konusudur. Ancak bu alanda ¢ok az yapilmis caligma
bulunmaktadir.

Bu sunum, yiizey aktif molekiillerin yapisini, ¢ézelti ortamindaki kendilerine
0zgiin davranig bi¢imini ve arayiizeylerdeki 6zelliklerini kisaca tartigacaktir.
Tartisma; yilizey aktif maddelerin dispersiyon, kaplama, emiilsifikasyon,
kopiik olusturma, deterjan etkinligi gibi pek c¢ok islemdeki performansini
anlayabilmek i¢in sivi-kat1, sivi-sivi ve sivi-gaz arayiizeylerdeki adsorpsiyon
mekanizmalari lizerine yogunlasacaktir.
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EXAMPLES OF INNOVATIVEAPPROACHESTO TURKEY IN THE
COSMETICINDUSTRY

TURKIYE KOZMETIiK SEKTORUNDE iINOVATIF YAKLASIM
ORNEKLERI

Levent KAHRIMAN
Association of Cosmetic Manufacturers and Researchers
levent.kahriman@kuad.org
Abstract

1800s totoday based on a very innovative in the development of our
cosmetics industry (innovative) approach has been.

According to the Oslo Guide innovation, "Intra business applications, work
place organization or in external relations a new or significantly improved
product (goodor service), orprocess, is toachievea new marketing method or
a new organizational method".

In this presentation, | will define innovation and give some examples about
variations axis of our country studies illustrate the history of cosmetics.

In today’s World product claims and product presentations used by
international brands which is possible to see in our country’s cosmetics
history.

In this presentation, | would be standing on and | try to validate the
importance of innovation, our country's producers and researchers of this
closeness / predisposition and academic studies with the examples which are
very important way out for innovation's cosmetics manufacturers.
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Ozet

1800°li yillara dayanan giliniimiiz kozmetik sektdriimiiziin gelisim siireci
icinde bir¢ok inovatif (yenilik¢i) yaklasim olmustur. Oslo Kilavuzu’na gore
Inovasyon, “Isletme i¢i uygulamalarda, isyeri organizasyonunda veya dis
iliskilerdeyeni veya 6nemli derecede iyilestirilmis bir iiriin (mal veya
hizmet), veya siire¢, Yyeni bir pazarlama yontemi ya da yeni bir
organizasyonel yontemin gergeklestirilmesidir” Bu sunuda Inovasyon
tanimu ve cesitleri eksenli iilkemiz kozmetik tarihinden Orneklendirmeler
yapacagim. Gilniimiiz diinyasinda uluslararas1 markalarin kullandig iiriin
iddialarim1 ve {riin sunumlarini {ilkemiz kozmetik tarihinde gorebilmek

miimkiin. Inovasyon’un énemini, iilkemiz iiretici ve arastirmacismin buna
yakinligini/yatkinligim1 6rnekler ve akademik c¢aligmalar ile dogrulamaya
calisigim bu sunumda inovasyon ‘un kozmetik iireticimiz i¢in 6nemli bir
¢ikis yolu olacagi iizerinde duruyorum.
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ESANSLARDA ALLERJEN REGULASYONLARI

Erol MESULAM

MG Giilgigek International Fragrance Company,
G.0.S.B. Tembelova Mevkii 3300 Sok. 41400 Gebze, Kocaeli, TURKIYE

erolm@agulcicek.com

Parfiiméorler glinimiizde binlerce hammadde ile caligmaktadir.Bir
esans kompozisyonun igerisinde ortalama 30 ila 200 arasinda farkli
hammadde bulunmaktadir. Avrupa Birligi iiyesi olan ve AB iilkelerine
ihracat  yapan  firmalarin  drettigi  esanslarin ~ kompozisyonlari,
etikletlendirilmeleri ve test metodlari Avrupa Birliginin 27 Temmuz 1976
yilinda ¢ikardigi Kozmetik Direktifi ile diizenlenir.Diizenli olarak ¢ikarilan
yeni yonetmelikler ve ekler,yeni hammaddelerin ve mevcut hammaddeler ile
ilgili yeni bilgilerin de Direktif kapsamina alimmasi saglar.22 Aralik 2009
yilinda EC 1223/2009 numarali yonetmelik ile Kozmetik Direktifi yeniden
diizenlendi ve sadelestirildi. Kozmetik Direktifinin iki ve ii¢ numarali
eklerinde esanslarda kullanilmasi yasak olan, kullanimi sinirlandirilmis ya da
kullanimi onaylanan hammaddelerin listesi yer almaktadir. Direktifte ayrica
esanslar i¢in bir glivenlik degerlendirmesi yapilmasi sarti bulunmaktadir.
Kozmetik Direktifi, AB iyesi {ilkelerden raflarda yer alan iriinlerin
direktifte yer alan yonetmeliklere uygunlugunun denetlenmesini talep eder.
Bu denetim her iilkenin kendi sectigi resmi bir kurum tarafindan
gerceklestirilir. Denetim, rastgele segilen iiriinlerin kontrolii, halkin ilgisinin
yogun oldugu belirli iiriin gruplarinin kontrolii,bir sikayet ilizerine yapilan
kontroller ya da ¢ikan yeni bir yonetmelik sonrasi var olan firiinlerde bu
degisikligin uyarlanmasinin kontrolii olabilir.

3.

Kozmetik Direktifinin 3 numarali ekinde direktifte yapilan 7.degisiklik
sonrasikozmetik iiriinlerde belirli bir konsantrasyonuniizerinde kullanildig:
takdirde etiketlerde belirtilmesi gereken 26 alerjen hammadde
listelenir.Alerjik reaksiyonlarin dnlenmesi igin kozmetik iiriinlerin igerisinde
bulunan esanslarin etiketlerde belirtilmesi gerekmektedir2003 yilina kadar

kozmetik iirlinlerde bulunan esans hammaddelerinin hepsi “ parfiim” adi
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altinda  etiketlerde listeleniyordu. Yeni diizenleme ile esans
formiilasyonlarinda bulunan alerjen hammaddelerin kullanimlarinin bu
oranlar1 gegmesi halinde etiketlerde belirtilmesi gerekmektedir.

5.

Direktife gore alerjen hammaddelerin orani ciltten durulanan iriinler i¢in
0.01% cilt iizerinde birakilan {irlinler i¢in ise 0.001%’den fazla oldugu
takdirde listelenmeleri gerekmektedir. Diinya niifusunun yaklasik %2 sinin
esans hammaddelerine kars1 alerjisi vardir. Son yillarda bu oran yapilan
calismalar sayesinde gittikge azalmaktadir. Ozellikle bebek iiriinlerinde
kullanilan esanslarin alerjen hammadde icermemesine dikkat edilmelidir.
MG GULCICEK biinyesindeki AR-GE laboratuvarimizda GC/MS ayirma
yontemini kullanarak dogadan elde edilen natiirel uganyaglar1 analiz edip
igerlerindeki alerjen bilesikleri belirlemektir. Bdylece, natiirellerin alerjen
icermeyen Ozdeslerini tasarlayip bebek liriinlerinde kullanimi uygun esans
formiilasyonlar1 yaratabiliyoruz.

6.

Bazi parfimlerin cilt iizerinde iritasyon ya da alerji olarak
adlandirabilecegimiz etkileri vardir.

Cilt tizerinde olusan bu kizariklar ¢ogunlukla alerjik degil anlik iritasyon
tepkileridir.

Alerjik reaksiyonlar ¢ogunlukla parfiimiin kullanilmasindan 1 giin sonra
ortaya ¢ikarken, cilt iritasyonu kendini hemen gostermektedir.

Bu reaksiyonlarin bir kismi parfiimiin igindeki esanstan kaynaklanirken,
o6nemli bir boliimii de parfiimiin diger bilesenlerinden kaynaklanmaktadir.

7.

Kamu sagligiyla ilgili en Onemli amag¢ niifusun hastaliklarla karst
korunmasidir. Alerjik kontak dermatit giinliik hayatimizi olumsuz yonde
etkileyebilecek bir hastaliktir ve glinlimiizde sikca rastlanilmaktadir. Kontak
dermatite karsi alinabilecek Onlemleri birincil ve ikincil 6nlemler olmak
iizere ikiye ayirabiliriz.

Birincil 6nlemler arasinda niifusun alerjenlerle temasinin engellenmesi veya
kisitlanmalarla sinirlandirilmasi, 6rnegin farkli bitmis {iriin kategorilerinde
ve farkli maksiimiim konsantrasyonlarda, alerjenler olarak kabul edilen
hammaddelerin  yerine  farkli  kimyasal  yapidaki  esleniklerin
kullanimi,Alerjen igermeyen ya da az miktarda iceren esanslarin
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formiilasyonu ve formiilasyonlardaki alerjenlerin etiketlerde belirtilmesinin
saglanmasini sayabiliriz.

Ikincil dnlemlerler isebelirli alerjenlerden etkilendikleri tespit edilen kisilerin
ayni alerjenerle tekrardan temas etmelerinin engellenmesini amaglar.Bu
amag dogrultusunda alerjenlerin etiketlerde belirtilmesi, bu alerjenlere karst
duyarl oldugunu bilen kisilerin {irin se¢imlerine yardimeci olurken, kontak
dermatite sahip kisilerin esans ya da alerjen icermeyen iiriinlerin kullanimina
yonelmesi de alinabilecek bir baska 6nlemdir.

8.

Kozmetik Direktifinin eklerinde yer alan hammaddelerin
degerlendirmelerini Avrupa Komisyonunun Bilimsel Komitelerinde biri olan
SCCS (Tiiketici Giivenligi Bilimsel Komitesi ) yapar. Hi¢bir hammaddenin
kullanimi bu komitenin onayindan ge¢meden diizenlenemez. SCCS gida dist
tilketici Uriinleri ilgili saglik ve giivenlik riskleri ile ilgili goriisler
bildirir.Komite raporlart genellikle belirli bir hammadde i¢in gelen bir istek
tizerine hazirlanir. Risk degerlendirmesi siirecinden sonra Komite belirli bir
hammadde icin bir goriis belirler. Komite kendi insiyatifine gore bu
goriiglerini kamu agiklamasi ile duyurabilir

9.

2003 yilindaki Kozmetik Diretifine gore etiketlerde belirtilmesi gereken 26
hammadde SCCS ° in 1999 yilinda yayinladigi alerjenlerle ilgili goriisii
sonucu belirlenmistir.1999-2012 yillar1 arasinda SCCS’ e yapilan bagvurular
sonucunda, bu 26 alerjen hammadde haricindeki bagka esans
hammaddelerinin de cilt iizerinde dermal sensitizasyon etkisi olabilecegi
diistiniilmistiir. Bu sebepten dolay1 SCCS  (Scientific Comittee on
Consumer Safety) tarafindan 26 Haziran 2012 tarafindan yayinlanmig
1469/11 numarali goriis ile siire¢ baglamistir.

SCCS bu ve benzer goriislerini insanlar tizerinde yapilan klinik, deneysel ve
epidemiyolojik testler sonucunda bu test sonuclarii modellemesiyle
olusturur.Yeni alerjen hammaddelerin belirlenmesi ve bu hammaddelerin
“dermal alerjen” olarak siniflandirilmasi amaciyla yapilan testler sonucu
belirli bir oran iizerinde pozitif sonuca sebebiyet veren hammaddeler ‘esans
alerjenleri’ olarak tespit edilmistir.

Bu calismalar sirasinda Lyral (HICC), Atranol ve Chloroatranol ( oakmoss
ve treemoss) hammaddelerinin insanlar {lizerindeki sensitizasyon etkisinin
cok yiiksek ciktig1 tespit edilmistir.Ozellikle HICC 1000 in {izerinde pozitif
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yama testi sonucu (patch test) vermistir.Bu sebepten dolay1 bu alerjen
hammaddelerinin esanslarda  kullanimi 2015  yili  itibariyle
yasaklanmigtir.Bu yasak yeni triinler i¢cin 2018, halihazirda marketlerde
bulunan {iiriinler i¢in ise 2020 yilinda itibaren yiiriirliige girecektir.Yani 2020
yili itibariyle icinde lyral hammaddesini iceren hicgir iirlin piyasada
bulunmayacaktir.

10.

Bir Hammaddenin  Tespit Edilmis Dermal  Alerjen  Olarak
Smiflandirilmasiigin belirli bazi kosullarin saglanmasi gerekmektedir.Bu
kosullar; en az iki farkli test merkezinden gelen klinik ¢alismalarin istenen
Ozellikleri tamamlamas1 (pozitif reaksiyonlar),En az iki farkli bagimsiz
merkezden gelen ve en az iki hastanin birden ayni maddeye karsi dermal
sensitizasyon gosterdiginin net bir bigimde ispati, gene en az bir test
merkezinden gelen klinik ¢aligmasinin istenen Ozellikleri tamamlamasi ve
son olarak ta en az bir klinik vakayla birlikte deneysel olarak tesvik edilen
sensitizasyonun pozitif sonuglar vermesidir. Bu kosullardan birini ya da
birkagin1 saglayan esans hammaddeleri SCCS tarafindan tespit edilmis
dermal alerjen olarak smiflandiriir ve kullanimlarinda  birtakim
diizenlemelere gidilir.2012 yilinda yayinlanan raporda yer alan esans
alerjenlerinin hepsi bu testlerden gecirilmistir.

11.

Yiiriirliige girmesi beklenen yeni alerjen yonetmeliginde su anda halihazirda
alerjen listelerinde belirtilen 26 alerjen, eklenen 63 yeni alerjen hammadde
ile 89 alerjene ¢ikmaktadir.Bu siire AB parlementosunda 2014 yilinda
yapilan secimler sonucunda atanan yeni parlementerlerin yonetmelikler
tizerinden yeniden gegebilecekleri disiiniilerek biraz daha uzayabilir.
Yonetmelik yiiriirliige girdikten sonra, alerjenlerin etiketlerde ve formiillerde
uygulanma siireci iki yil olarak ongiiriilmektedir.Burada 6rmiis oldugunuz
linkten yonetmeligin tamamini inceleyebilirsiniz.
http://ec.europa.eu/health/scientific_committees/consumer_safety/docs/sccs_
0_102.pdf

MG Giilgigek olarak tiyesi oldugumuz IFRA Teknik Komitesi aracilig: ile
bu konuyu katildigimiz toplantilarda yakinen takip etmekteyiz.Ayrica yeni
yonetmelige uygun olarak firmamiz bilinyesinde yazilim programimiz ve
hazirladigimiz teknik evraklarla ilgili glincellemeleri yapmaktay1z.89 alerjen
icermeyen formiilasyonlar lizerinde ¢aligmaktayiz.
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12.

Bu slaytta yeni 89 alerjenlerden sentetik olanlari gormekteyiz. Tabloyu
inceledigimizde esans sektdriinde ¢ok sik kullanilan bazi hammaddelerin de
bu listede oldugunu gérmekteyiz; alpha ve beta pinene veya acetate linayle
gibi.Bu hammaddeler ayrica bazi natiirel hammaddelerin de iginde
bulunduklarindan dolayr bu natiirelleri de alerjen smifina koymak
durumunda kaliyor ve non alerjen formiilasyonlarda kullanamiyoruz.

13.

Bu slaytta ise igeriginden dolay1 degil, kendi basina alerjen kategorisine
giren natiirel hammaddeleri gormekteyiz.Tahmin edilecegi gibi citrus
ailesinden fiiyeler, nane ve yasemin yaglarinin bazi cinsleri bu gruba
girmekte.

14.

Bu slaytta 6zel 6nem arz eden on iki hammaddeyi gorebilirsiniz.

15.

Alerjenlerin belirtilmesi i¢in yapilan toplantilarda asagidaki fikirler
tartisilmis ancak kesin ve herkes tarafindan uygulanacak bir tek yol iizerinde

karar  verilmemistir.Bu  yollar:Etiketlerde ~ INCI isimlerinin
yazilmasi,Alerjenlere verilecek kisaltma ya da numaralarin etiketlerde
belirtilmesi, Alerjen bilgisinin firmalarin websitelerinden

indirilebilmesidir.Ancak bu bilgilerin tiiketicilerin ne kadar1 tarafindan
incelendigi veya incelenebilecegi, Ayni1 zamanda da etiketlerde yer alacak
cok miktarda bilginin tiiketici agisindan bilgilendirici olmaktan ¢ok kafa
karigtirict hatta korkutucu olabilecegi diisiiniilmektedir.

16.

Son olarak yeni yonetmelikle birlikte parfiimeride yasanabilecek zorluklara
kisaca deginmek gerekirse:

89 Alerjenden bazilarinin esanslarda ¢ok sik ve yiiksek miktarlarda
kullanilan hammaddelerden olmasi,Alerjen eslenigi hammaddelerin bitmis
iiriinlerde birebir ayn1 kokuyu tutturmaktaki performansi,Alerjen icermeyen
formiilasyonlarin tiiretilmesi,Etiketlendirme ve bilgilendirme konularinda
karsilasilabilecek zorluklar,Ozellikle natiirel hammadde iireten bazi kiiciik
firmalarin ekonomik olarak etkilenmesi ve kapanma olasilifi ve yeni
hammadde, formiilasyon ve etiketlendirme masraflarmnin firmalar tizerindeki
etkisini sayabiliriz.
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VEGETABLE OIL BASED SOLUTIONS FOR CLEANING AND
PERSONAL CARE PRODUCTS
KiSiSEL BAKIM VE TEMiZLiK URUNLERINDE BITKiSEL YAG
BAZLI COZUMLER

Fahri YEMISCIOGLU; Dog. Dr.;
Ege Universitesi Miihendislik Fakiiltesi Gida Miihendisligi Boliimii
Fahri.yemiscioglu@ege.edu.tr

Abstract

Demandand consumption for cleaning and personal care products is an index
for economical and social improvement for developing countries. Consumer
demands move towards natural and plant based products/ additives in
cleaning and personal products in the lastdecade. Turkey is a nature land,
very rich in agricultural products including many vegetable oil and aromatic
plants.

This paper aims to discuss consumer demands to natural, plant based
products, importance of olive oil and aromatic plants and herbs in terms of
cosmetics as well as to evaluate the possible use of vegetable oil refining
outputs in production of cleaning and personal care products.

Ozet

Kisisel bakim ve temizlik triinlerinin tiiketimi endiistrilesmekte olan
gelismis toplumlarda temel tiiketim maddelerindendir. Toplumsal bilincin
artmasi ile bu iirlinlerde bitkisel bazli {irlinlerin kullanimi artan bir talep
gormektedir. Ulkemiz bitkisel yaglar1 da igeren tarim diriinleri agisindan
zengin bir llkedir. Kisisel bakim ve temizlik iiriinlerinde bitkisel bazli
iiriinlerin, bitkisel yaglarin ya da yenilebilir yag rafinasyonu ¢iktilarinin
kullaninminin 6nemi bildirinin temel konusunu igermektedir. Bu bildiride;
kisisel bakim ve temizlik iriinlerinde dogal {irlinlere yonelik tiiketici
talepleri, zeytinyagimin iilkemiz agisindan ve saglik agisindan 6nemi, bitkisel
aromalarin kigisel bakim ve temizlik triinlerinde kullanim olanaklari, diger
bitkisel yaglarin rafinasyonu siirecinde agiga ¢ikan bazi maddelerin kullanim
olanaklar tartigilacaktir.
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AND
FORMULATION

HAMMADDELER
VE
FORMULASYON
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STABILITY AND PERFORMANCE OF FRAGRANCE IN
PERSONAL CARE AND HOUSEHOLD CARE PRODUCTS

KIiSISEL BAKIM VE EV BAKIMI URUNLERINDEKI ESANSIN
STABILITESI VE PERFORMANSI

Kemal Ozgiir BOYANAY

Seluz Kimya Kozmetik Tic. Ve San. A.S.
Selimpasa Yeni San. B6l. 6043 Sk. No:6 PK: 34570 Selimpasa-
Silivri/Istanbul
ozgur.boyanay@seluz.com

Abstract

First purpose when creating fragrance for personal and household care
categories is that olfactive direction is desired. But, that is often not enough.
There might occur some reactions between different chemical molecules in
that kind of products and ingredients of fragrance.

These interactions depend on some reasons such as different pH values of
media, contents of water and alcohols. Depending on these parameters, some
reactions such as ester hydrolysis, acetal formation, schiff base formation,
aldol condensation, alcohol dehydration and alkene hydration might occur.

In rinse off products, one of the parameters that can effect performance of
fragrance is water. Many fragrance ingredients have minor solubility
features in water. Some of them can not already dissolve. But, some
fragrance ingredients have significant solubility features in water. Because
of that, there should be a big importance when choosing suitable fragrance
molecules of same olfactive families.

Second important issue to think about performance of fragrance is how we
can perceive olfactive direction when smelling products. Viscosity and
density are reasons that can effect performance of fragrance in that kind of
products. When we smell a fragrance which has same content at same
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percentages in different products, we can probably perceive different
olfactive direction. That depends on the effect of diffusion of fragrance in
different medias because of different viscosity and density values.

We should consider all these issues to enhance fragrance performance. In
that way, we create successful fragrances that satisfy demands of consumers
in market.

Ozet

Kisisel bakim ve ev bakimi kategorisindeki {irlinler i¢in esans tasarlanirken
ilk ama¢ kokunun istenen yonde olmasidir. Fakat bu durum c¢ogu zaman
yeterli degildir. Bu tiir iiriinlerdeki farkli kimyasal molekiiller ile esansin
yapisini olusturan bilegenler arasinda zaman igerisinde etkilesimler meydana

gelebilir.

Bu etkilesimler ortamin farkli pH degerlerinde olabilmesi, su veya alkol
sinifindan bazi maddeleri icermesi gibi farkli nedenlere baglidir. Bu
parametrelere bagli olarak ester hidrolizi, asetal bilesikleri olusumu, schiff
bazi reaksiyonlari, aldol kondenzasyonu, alkol dehidrasyonu ve alken
hidrasyonu gibi farkli reaksiyonlar meydana gelebilir.

Su ile durulanan {irlinlerde esansin performansini etkileyen parametrelerden
birincisi sudur. Esans hammaddelerinin ¢ogu suda Onemsenmeyecek
derecede diisiik c¢oziniirliige sahiptir. Bazilar1 ise hemen hemen hig
¢Oziinmez. Ama bazi esans hammaddeleri de suda 6nemsenebilecek bir
¢Oziiniirliige sahiptir. Bu nedenden 6tiirii su ile durulanan kisisel bakim ve ev
bakimi iriinlerinde ayn1 koku ailesinden uygun esans hammaddelerinin
secimi onem tagimaktadir.

Esansin iriindeki performansi denilince akla gelecek ikinci sey iiriin
koklandiginda kokunun nasil hissedildigidir. Uriiniin viskozitesi ve
yogunlugu esansin {irlin igerisindeki performansina etki edebilecek nedenler
arasindadir. Igerigi tamamen ayni olan bir esans karisiminin farkli viskozite
ve yogunluga sahip liriinlerde ayni kullanim oranlarindaki uygulamalari
iriinler koklandiginda farkli etki yaratacaktir. Bu durum farkli viskozite ve
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yogunluktaki tirilinlerin esans bilesimindeki ugucu maddelerin difiizyon
ozelliklerini farkli oranlarda etkilemesinden ileri gelmektedir.

Esansin performansimni arttirmak i¢in tim bu oOzellikler goz Oniinde

bulundurulmalidir. Bu sekilde pazarda tiiketicinin beklentilerini en iyi
sekilde karsilayacak basarili esanslar tasarlamaktayiz.
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THE EFFECT OF FRAGRANCE ON PRODUCT
Herwick TAN

Parkim Parfiim Plastik ve Kimya San. Ltd. Sti
Mektep Sk. No: 10-12 Levent, Besiktas Istanbul,

herwicktan@gmail.com

Underabove heading in the Symposium Topics we will present the function
of Fragrance in Product.
The perception of a Product is related to the concept of the product, which
include the Fragrance. With the Fragrance a Product can be positioned for
Market Segment, Target Consumer Group, or it’s specific properties
advertised and in this way influence Consumer choices.
When changing a Product, e.g. with a new formulation, this needs to be
communicated to the Customer and often a new Fragrance will be introduced
as a vehicle for this.
Often a Fragrance communicates the Product to the Customer.
Introducing a (new) Fragrance in a Product is the result of several
disciplines, e.g. R&D, Marketing, Consumer Insight and Sales.

* What is Fragrance

Definition of Fragrance:

- Mix of Ingredients conveying specific odor

- Consisting of Natural and Synthetic Raw Mat

- Examples of these

- Cost implication

*  Why use in product, i.e.

- Mask Base odor

- Enhance Appeal of the Product

- Convey Efficacy of Product

- Added Bengefits, e.g. counteracting malodor, aromatherapy, etc

» How can Fragrance affect the product:

- Stability issues

- Marketing Platform and Positioning of Fragrance

- Good combination of Frag, Concept and Marketing can enhance

sales

Conclusion
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NEW AMPHIPHILIC COUPLING AGENTS FOR COSMETICS AND
HOME CARE PRODUCTS: ISOPENTYLDIOL(IPD) and
3-METHOXY-3-METHYL-1-BUTANOL(MMB)

KOZMETIK VE EV BAKIM URUNLERI iCIN AMFIFIiLiK
BAGLAYICI AJANLAR: ISOPENTYLDIOL(IPD) Ve 3-METHOXY-
3-METHYL-1-BUTANOL(MMB)

Burgak ALIOGLU
Arkem Kimya San.Tic. A.S.
Burcak.alioglu@arkem.com.tr
Abstract

Short chain glycols and alcohol ethers are multifunctional ingredients in
cosmetics and home care products. These molecules can aid in overcoming
solubility problems, wetting difficulties, incorporating of active principles;
thus they can offer new formulation possibilities. Two molecules belonging
to this category, namely Isopentyldiol (IPD) for cosmetics use and 3-
Methoxy-3-Methyl-1-Butanol (MMB) for home care use have been studied
and their properties will be described in this presentation.

IPD is a isoprene-diol. Its special molecular structure, the relatively small
molecular size and the presence of two ‘strategically positioned’ hydroxyl
groups provide special performances for cosmetics use. Experiements were
conducted to determine its solvent, coupling and humectancy properties. IPD
is miscible with some light fatty esters without causing turbidity and
seperation. IPD shows good to excellent solubility for actives like
glycyrrhetinic acid, salicylic acid, resveratol and Boswellia extracts. IPD is
perfectly miscible with flavor and fragrances commonly at 1:1 ratio. IPD
has good wetting properties of iron oxide pigment (1:1) and (TiO,: IPD=
4:5).

MMB, a terpenoid and an alcohol type hydrotrope, allows innovative and
ecofriendly detergent formulations. It has been offered as a cleaning
component for its high compatibility with oils, water and surfactants. A
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performance test in All Purpose Cleaner formulation has been
donecomparing it with other hydrotopes as well as with commercial product
as reference. The study demonstrated that this product is performing better
& faster than classical hydrotropes (Ref picture bellow).

AL

Commetclal >
Product ] 305 B
2 4% 2% 2%
In Germany
Ozet

Kisa zincirli glikoller ve alkol eterler kozmetik ve ev bakim iriinlerinde
kullanilan multi fonksiyonel iiriinlerdir. S6z konusu molekiiller bu tip
iiriinlerin formiilasyonlarinda ¢oziinme ve 1slatma problemlerini asmada,
aktif hammaddelerin eklenmesinde kolaylik saglayip, yeni formiilasyon
olanaklar1 sunarlar. Bu gruba ait iki hammadde Isopentyldiol (IPD)’nin
kozmetikte, ve 3-Methoxy-3-Methyl-1-Butanol’iin (MMB)’nin ev bakimi
iiriinlerinde kullanimi ve s6z konusu hammaddelerin 6zellikleri bu sunumda
anlatilacaktir.

IPD bir isoprene-diol’diir. Ozel molekiil yapisi, oldukca kiigiik molekiil
boyutu ve stratejik pozisyona sahip iki hidroksil grubu sayesinde kozmetik
iiriinlerde 6zel bir performans sergiler. (Coziicli, hiimektan ve kenetleyici
ajan Ozelliklerini belirleyen testlere sahip olup, bazi yag esterleri ile ayrigma
ve bulanikliga sebep olmadan karigabilir. IPD; glisiretinik asit, salisalik asit,
resveratol ve Boswellia ekstrakt gibi daha bir ¢ok baska aktif hammaddeler
igin iyi ve milkemmel derecede ¢oziicii 6zellige sahiptir. IPD esanslar,
aromalar ve demir oksit pigmentlerle genellikle 1:1°e oraninda, titanyum
dioksit ile de 4:5 oraninda karisip, islatict ajan olarak calisir. IPD’nin
kullanim alanlar1 arasinda cilt, viicut, sa¢ bakim tiriinleri ve renkli kozmetik
iriinler yer almaktadir.

MMB, c¢evre dostu ve inovatif deterjan {irlinlerinin formiile edilmesini
saglayan bir terpenoit ve alkol tipi hidrotroptur. Bu hidrotrop yag, su ve
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ylizey aktif hammaddelerle olduk¢a ge¢imli olmasi nedeniyle temizlik
komponenti olarak  Onerilmesinin  yanisira oda kokularinda da
kullanilmaktadir. MMB ¢ok amagli bir temizlik Uriiniinde (APC) diger
hidrotrop maddeler ve bir ticari referans iiriin ile karsilastirmali olarak test
edilmistir. Yapilan bu ¢alisma MMB ile formiile edilen iirliniin hem daha
hizli hem de daha iyi temizleme performansi sergiledigini gostermistir.
(Ayrmtili bilgi sunumda paylasilacaktir)

Commetclal
-
In Germany ’ ’ .
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SYNTHESIS OF CETYL PALMITATE BY ESTERIFICATION OF
PALMITIC ACID AND CETYL ALCOHOL OVER WO3/ Zr-SBA-15
CATALYSTS

WO,/ ZR-SBA-15 KATALIZORLER UZERINDE SETIL ALKOL VE
PALMITIK ASIT
ESTERIFIKASYONU iLE SETIiL PALMITAT SENTEZi

Vahide Nuran MUTLU, Prof. Dr.Selahattin YILMAZ,
Izmir Institute of Technology, Turkey

vahideozgur@iyte.edu.tr
Ozet

Setil palmitat, setil alkol ve palmitik asidin esterifikasyonundan elde edilir.
Kozmetik sanayisinde cildi nemlendiren ve cilt ylizeyini diizgiinlestiren bir
yumusatici olarak , sampuanlarda yiizey aktif madde olarak, birgok farkli
losyon, krem ve makyaj iirlinlinde emiilsiyon yapici ve koyulastirict madde
olarak kullanilmaktadir. Ayrica belirli cilt hastaliklarinin tedavisinde
kullanilan bazi kremlerde yardimci madde olarak bulunmaktadir. Endiistriyel
olarak ftretimi, derigik siilfrik asit gibi homojen asit katalizorler ile
gerceklestirilmektedir. Ancak, bu katalizorler korozyon, suya yiiksek
duyarlilik, katalizoriin geri dondiiriilmesindeki zorluk, ¢evresel tehlikeler ve
atik aritmasi gibi problemlere neden olmaktadir. Bu problemler nedeniyle,
sunulan ¢aligmada, setil palmitatin heterojen asit katalizor kullanilarak ¢evre
dostu siiregler ile sentezlenmesi hedeflenmistir. Bu amagla, W ve Zr iceren
SBA-15 mezo-gozenekli asidik katalizorler hazirlanmistir. Esterifikasyon
tepkimeleri kesikli reaktérde mesitilen icerisinde azot ortaminda 162 °C de
gerceklestirilmistir. Farkli katalizor miktarlar1 ve reaktant oranlar1 parametre
olarak galigilmigtir.

Setil palmitat tiim katalizorler iizerinde yiiksek secicilik ile (% 99)
sentezlenmistir. En yiiksek setil palmitat verimi (% 63.1), 6 saatlik tepkime
sonucunda en fazla Breonsted asit merkezine sahip katalizor olan Zr katkil
SBA-15 (Zr-SBA15-08) katalizorii {izerinde elde edilmistir (Sekil 1).
Katalizor miktar kiitlece % 5.3 ten %10.6 ya ¢ikarildiginda ester verimi %
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98.3 ‘e yiikselmigtir. Bu katalizoriin aktivitesinde 6nemli bir diisiis olmadan
3 defaya kadar tekrar kullanilabildigi tespit edilmistir.

Extended Abstract

Cetyl palmitate is the ester of cetyl alcohol and palmitic acid. It is used as an
emollient that lubricants and conditions the skin's surface, as a surfactant in
shampoos, and as an emulsifier and thickening agent in various lotions,
cremes and makeup products. It is also contained in some medical cremes
used for particular skin diseases. Homogeneous catalysts are used
traditionally for the production of cetyl palmitate. Because of the inherent
problems of corrosiveness, difficulty in catalyst recovery, environmental
hazards, it is desired to produce heterogeneous acid catalysts for this
reaction. Catalysts studied include zeolites, acidic resins, sulfated zirconia,
and heteropoly acids. However, the success of the catalysis was limited to
esters less than C10 in either carboxylic acids or alcohols. The studies in the
literature investigated the reaction parameters such as reaction temperature,
solvent type, and reactant ratio, while the effects of the catalyst preparation
methods on the acidity and surface properties of the catalysts and on the
yield of the esters were not examined in detail [1-3].

The aim of the present study was to synthesize cetyl palmitate via green
processes, applying heterogeneous acid catalysts. For thisZr incorporated
SBA-15 (Zr-SBA-15) and tungsten oxide impregnated Zr-SBA-15 catalysts
were prepared by hydrothermal synthesis and incipient wetness
impregnation. Effects of zirconia and tungsten contents, calcination
temperature on the catalyst properties were examined to improve the activity
of the catalysts. Different catalyst amounts and feed compositions were also
studied as the reaction parameters.

The prepared catalysts were characterized by BET, XRD, FT-IR and NHs-
TPD. Esterification reactions were performed in mesitylene at 162 °C under
N, atmosphere in a 100 ml round bottom flask equipped with a reflux
condenser and magnetic stirrer. The products were analysed by Agilent 6890
gas chromatograph using Ultra 1 (25 m x 0,3 mm) capillary column
equipped with FID.
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The influences of the Zr content, WO; loading amount, calcination
temperature, feed composition and catalyst amount has been studied. Zr
incorporated SBA-15 catalysts were found to be active, selective and
reusable catalysts for esterification of palmitic acid and cetyl alcohol.
Tungsten oxide loading on these Zr-SBA-15 catalysts decreased both the
total acidity and the surface area of the catalyst resulting in lower
conversions of cetyl alcohol. The calcination temperature had an important
effect on the structure and acidity of the catalysts. Higher calcination
temperature favored the monolayer dispersion of WOXx species causing the
improvement of Brensted acid sites. The higher cetyl alcohol conversions
achieved with the catalysts calcined at higher temperature are mainly due to
the higher acidity of the catalysts. Reusability tests showed that WO; loaded
catalyst leached. On the other hand, Zr-SBA-15 catalysts did not leach and
was reusable. The reaction was shifted to product site with increase in
palmitic acid to cetyl alcohol ratio indicating that the extent of the reaction
was affected by the equilibrium.

Introduction and Aim

Fatty acid esters are used in many different areas including oiling agents and
emulsifiers in food industry, personal care emollients surfactants and base
materials for perfumes in cosmetic industry, solvents, lubricants for plastics,
paint and ink additives. Among the different fatty acid esters, cetyl esters
like cetyl palmitate, cetyl stearate, myristyl myristate, and myristyl stearate
are the esters applied in cosmetic industry. Cetyl palmitate is the ester of
cetyl alcohol and palmitic acid. It is used as an emollient that lubricants and
conditions the skin's surface, as a surfactant in shampoos, and as an
emulsifier and thickening agent in various lotions, cremes and makeup
products. It is also contained in some medical cremes used for particular skin
diseases.

Conventionally homogeneous acid catalysts such as concentrated sulfuric
acid are used for the production of cetyl esters. However, these catalysts
suffer from inherent problems of corrosiveness, high susceptibility to water,
difficulty in catalyst recovery, environmental hazards and waste treatment
[1]. Heterogeneous catalysts studied for esterification reaction in recent
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investigations include zeolites [4], acidic resins [5], sulfated zirconia [6],
tungstated zirconia [7] and heteropoly acids [8]. However, the success of the
catalysis was limited to esters less than C10 in either carboxylic acids or
alcohols [2].

Tungsten oxide based catalysts have been reported as active, thermally stable
and promising catalysts for acid catalyzed reactions such as hydrocarbon
isomerization [9], etherification, alkylation [10] and esterification [7].
Despite their high activity and stability, WO3-ZrO, catalysts have the
disadvantage of small surface area and non-uniform pore size which may
limit their activity for catalyzing the esterification of long chain fatty acids
and fatty alcohols.

Mesoporous silicas such as MCM-41 and SBA-15 were found as promising
catalyst supports in different studies [3,11,12]. Among these mesoporous
silica materials SBA-15 was chosen for this study because of its a higher
hydrothermal and mechanical stability than, for instance, MCM-41 [13].

The effect of WO; loading on Zr-SBA-15 was studied by Zhang et al. for the
benzoylation of anisole. A series of strong acids WOs/Zr-SBA-15 were
prepared and the materials retained their mesoporous structure after WO,
loading. The catalysts possessed both Lewis and Brensted acid sites and
exhibited considerably high activity for the benzoylation of anisole [14].

In the present work, with the aim of obtaining active and reusable acidic
mesoporous catalysts for esterification of cetyl alcohol by palmitic acid, Zr
incorporated SBA-15 (Zr-SBA-15) and tungsten oxide impregnated Zr-SBA-
15 catalysts were prepared and tested. Effects of zirconia and tungsten
contents, calcination temperature on the catalyst properties were examined.
Different catalyst amounts and feed compositions were also studied.

Experimental

Zr-SBA-15 catalysts were prepared via hydrothermal synthesis with
different compositions of 0.017P123:Si:0.08Z2r:220H,0 (Zr-SBA15-08) and
0.017P123:Si:0.1Zr:220H,0 (Zr-SBA15-10). WO; was loaded on these
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supports by incipient wetness impregnation. WO; loading was 15 wt% and
20 wt% and they were calcined at 700 and 800 °C. The catalysts were
characterized by XRD, BET, NH;-TPD and FTIR.

Cetyl alcohol (CA) and palmitic acid (PA) esterification reactions were
performed under N, atmosphere in a four necked round bottom flask (250
ml) equipped with a Teflon coated magnetic stirring bar with a stirring rate
of 520 rpm and a Dean Stark apparatus surmounted with a reflux condenser.
In a typical experiment. 160 mg of catalyst was added into 25 ml of
mesitylene and heated up to reaction temperature of 162 °C. An equimolar
solution of palmitic acid and cetyl alcohol (6 mmol) in 15 ml of mesitylene
at room temperature was added into the reactor. All the reactions were
carried out for a reaction time of 6 h unless otherwise stated. Samples taken
at regular intervals were analyzed by Agilent 6890 gas chromatograph using
Ultra 1 (25 m x 0.3 mm) capillary column equipped with FID.

The reusability of the three catalysts providing the most ester yields were
tested. For this, the used catalysts were separated from the reaction mixture
by filtration and washed twice with mesitylene and methanol. Subsequently,
the catalysts were dried overnight at ambient conditions and heat treated at
550 °C for 6 h.

Results and Discussion

The total acidities and Brensted / Lewis acid site ratio were given in Table 1.
Tungsten loading decreased Lewis and Brensted acid sites. However, as the
tungsten loading increased from 15 wt % to 20 wt %, the number of Lewis
acid sites of the catalysts increased, while B/L ratio decreased. Calcination
temperature enhanced both Lewis and Brensted acid sites.

Cetyl palmitate was the only major product obtained over all the catalysts.
The selectivities to cetyl palmitate were higher than 98 % which showed that
selectivity was independent of the catalyst properties. The catalysts with
highest total acidities and highest total amount of Brensted acid sites (Zr-
SBA15-08, ZrSBA15-10 and WZSBA15-08-8) provided higher cetyl
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alcohol conversions and cetyl palmitate yields as shown in Table 3.
ZrSBA15-08 and Zr-SBA15-10 gave maximum conversions of 64.3 and
62.0 %, respectively. The cetyl alcohol conversion and cetyl palmitate yield
obtained over the catalysts were also tabulated in Table 1. As it can be seen
from Table 1, even though WZSBAO08-15-8 catalyst had higher acidity than
Zr-SBA15-08 and Zr-SBA15-10, it gave lower ester yield. This could be
due its lower Brensted acid sites content (see B/L given in Table 1).
Therefore, it can be concluded that Brensted acid sites were more effective
for the reaction. The overall activities observed were found to be affected by
catalyst deactivation behavior as well.

Table 1Acidities and activities of the catalysts.

Catalysts Acidity B/L*  Conversior Yield of
(mmol NH; of CA (%) CP (%)
/ g catalyst)
Zr-SBA15-08 1.122 1.39 64.3 63.1
WZSBAO08-15- 0.718 1.22 24.5 24.1
WZSBA08-15- 1.430 1.29 54.6 53.8
WZSBA08-20- 0.684 0.71 22.3 21.9
WZSBAO08-20- 1.000 1.05 38.2 37.9
Zr-SBA15-10 1.069 1.37 62.7 62.0
WZSBA10-15- 0.713 1.21 23.9 23.6
WZSBA10-15- 0.996 1.26 335 33.0
WZSBA10-20- 0.679 0.72 22.5 22.1
WZSBA10-20- 0.966 0.90 34.6 34.3

* B/L defined as the ratio of the areas under the peaks at 1540 cm™ to 1445

cm?.

Conversion of cetyl alcohol and the yield of cetyl palmitate increased by
about 21 % with a temperature increase of 21 degrees. This significant
change with temperature indicates that the reaction was Kkinetically
controlled under conditions studied.
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From the economic point of the process, it is important to obtain high cetyl
palmitate yield by using equimolar amounts of cetyl alcohol and palmitic
acid. The results of the catalytic tests using CA/PA ratio of 1/1 and 1/2 over
Zr-SBA15-08 catalyst are given in Table 2. As expected, using excess
amount of palmitic acid increased both the initial disappearance rate of cetyl
alcohol and the yield of cetyl palmitate substantially.

Table 2Influence of temperature and feed composition
Temperatur CA/PA  Conversion Yield of CP

e (°C) of CA (%)
(%)

135 1/1 42.6 41.1

162 1/1 64.3 63.1

162 1/2 83.8 83.3

The reusability of the three most active catalysts (Zr-SBA15-08, Zr-SBA15-
10 and WZSBAO08-15-8) was tested up to three cycles. The results are given
in Fig. 1. The activity of WZSBAO08-15-8 catalysts decreased quite
substantially in the second reuse. Although there was some Zr leaching, Zr-
SBA15-08 catalyst showed no significant decrease in its activity up to 3rd
reuse.

100
Zr-SBA15-08

s W Zr-SBA15-10
£ 801 B WZSBA08-15-8
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5
O 60
°
=
o
S 40
<
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3 20
2

0 .

1 2 3

Reaction cycles

Fig. 1.Reusability of the catalysts.
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NEW GENERATION SUGARCANE BASED SQUALANE and
HEMISQUALANE and THEIR COSMETIC APPLICATIONS

YENi NESIiL SEKERKAMISI TABANLI SQUALANE ve
HEMISQUALANE ve KOZMETIK KULLANIMLARI

Baris KAN

Business Development Manager, Life Sciences
Safic Alcan Turkey (Interplast Muhendislik Plastikleri San.Tic.A.S)
IKITELLI O.S.B ESKI TURGUT OZAL CAD.NO:8 D BLOK KAT: 4
NO:408 34490 Basaksehir/Istanbul

baris.kan@safic-alcan.com

Abstract

As a new trend, Squalane and Hemisqualane are both manufactured from
sugarcane because of its cost and availability and to meet international
standards of sustainability by the help of fermentation by employing yeast
similar to those used to make wines, breads, and beers, thus it is obtained
high performing, sustainable alternatives to chemical and petroleum based
products.

Squalane is naturally present in the skin lipid barrier. Its exceptional
moisturizing properties and ability to penetrate the skin have long made
squalane a favorite of cosmetics formulators. Squalane spreads easily and
rapidly absorbed, it creates very elegant textures and leaves the skin smooth
without a greasy, sticky or heavy after-feel. Sugarcane Squalene is non-
polar, colorless, odorless, stable to oxidation, heat, cold and UV. Its density,
refractive index and viscosity values are equivalent to shark, due to min 99%
purity of fully saturated C30. Beside these properties, clinical studies
conducted shows that it is non-comedogenic, improves cell turnover, binds
moisture and provides nourishment to skin, improves skin elasticity,
enhances skin barrier, reduces the appearance of wrinkles and fine lines.
Sugarcane Squalane is readily biodegradable (Method OECD 301B),
cosmetic GMP compliant, ECOCERT-approved and 100% USDA bio-
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based, also has better purity profile and cold resistance than olive squalene,
it stays clear after 24 hours at 4°C.

Hemisqualane manufacturing process is very similar to the sugarcane
squalane process, after the fermentation process it follows hydrogenation,
and purification. It is natural alternative for petroleum- based paraffin and
silicone ingredients.Min 99% purity of fully saturated C15 hydrocarbons.

Ozet

Yeni bir akim olarak, fiyat, bulunabilirlik ve uluslararasi standartlarda
stirdiiriilebilirlik sartlarin1  saglamasindan dolayi, sekerkamisinin sarap,
ekmek ve bira iiretimine benzer sekilde maya ile fermentasyonundan elde
edilen Squalane ve Hemisqualane, yiiksek performanslari ve kesintisiz bir
sekilde tedarik edilebiliyor olmalarindan dolayr kimyasal ve petrol tiirevi
iiriinlere alternatif olarak kozmetik alanlar igin iiretilmeye ve kullanilmaya
baslanmislardir.

Squalane, cildin yag dokusunda dogal olarak bulunmaktadir,
sekerkamigindan elde edilen Squalane benzersiz nemlendirme 6zellikleri ve
cilt tarafindan emilmesinden dolay1 formiilatorler tarafindan g¢ok tercih
edilmektedir, ¢ok iyi yayilim O&zellikleri gdstermekte ve hizlica
emilmektedir, ciltte kullanim esnasinda ve sonrasinda yagli ve yapiskan
olmayan piiriizsiiz ve ¢ok giizel bir tuse vermektedir. Polar olmayan, renksiz,
kokusuz, sicaga-soguga ve UV’ ye karsi dayanimli ve okside olmayan
yapidadir. Sekerkamisindan elde edilen Squalane en az %99 safliktaki
tamamen doymus C30 hidrokarbon igeriginden dolayi, yogunluk,
yansima/parlama endeksi ve kivami kopekbaligindan elde edilen ile aynidir.
Sekerkamigindan elde edilen Squalane bu ozelliklerinin yanisira, klinik
calismalarla da kanitlanmis ciltte birikme yapmayan, akne olusumuna sebep
olmayan, hiicre yenilenmesine yardime1 olan, nemi hapseden, cildi besleyen,
esnekligin geri kazanilmasina yardimci olan, cilt koruma tabakasini
destekleyen, kirisiklik ve ince c¢izgilerin gorliinimiinii azaltan O6zelliklere
sahiptir.Sekerkamigindan  elde  edilen Squalane dogada  yiiksek
biyobozunuma sahiptir (OECD 301B metodu), kozmetik GMP, ECOCERT
onayli ve %100 USDA bio-based sinifindadir, ayrica zeytinden elde edilen
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squalene ‘ dan daha iyi bir saflik profiline ve soguk dayanimina sahiptir, 24
saat 4°C* de seffaf olarak kalmaktadir.

Hemisqualane, iiretim prosesi itibariyle sekerkamigsindan elde edilen
Squalane prosesine yakin bir sekilde {iretilmektedir, fermentasyon
sonrasinda hidrojenasyon ve saflagtirma adimlar1 uygulanmaktadir. Petrol
kokenli parafin ve silikonlara karst dogal kokenli bir alternatif olmaktadir.
En az %99 saflikta tamamen doymus C15 hidrokarbon igerigine sahiptir.
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LEGISLATION AND
STANDARDIZATION
MEVZUAT VE
STANDARDIZASYON
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GLOBAL VIEW TO RECENT LEGISLATION FOR COSMETICS

KOZMETIKTE GUNCEL YASAL DUZENLEMELERE KURESEL
BAKIS

Dog. Dr. Evren ALGIN YAPAR

Turkish Ministry of Health, Turkish Medicines and Medical Devices
Agency,
S6giitozii Mahallesi 2176. Sokak No:5 06520 Cankaya-Ankara/ Tiirkiye

evrenalgin@yahoo.com

Abstract

A general approach to regulations affecting the world cosmetics market in
the field of cosmetics can be considered as the cosmetic legislation of
Turkiye's compatible with the member countries and European Union, the
Far East cosmetics legislation and as the American cosmetics legislation.
Cosmetics are legally based on notification and product safety in Turkiye
and European countries. Regulations for voluntary testing on cosmetic
ingredients and products that are separately arranged in Portugal and
Turkiye.In France it is an existing regulation for voluntary tests of
biomedicaland cosmetics, then ethical principles and the scientific method
application are taken into consideration for voluntary tests in the world.*®
Japanese cosmetics legislation from Far East countries, cosmetics are subject
to two types of applications the first group of cosmetic products notification
and second line cosmetics of which quasi drugs are subject to the
authorization procedure. Similarly, the Korean cosmetics legislation is
required procedures for two main categories as cosmetics and functional
cosmetics.®’In terms of their functions products are subject to be voluntary
notification, mandatory notification for cosmetics or authorization for over
the counter drugsin the scope of American cosmetics legislation.®Legislation
for cosmetic purposes using materials and products are different between
countries in the world while most of them evaluated according to cosmetics
legislation a portion of them evaluated by drug legislation. In this
presentation, recent global legislation for cosmetic substances, products and
trials on volunteers are given on a comparative basis.
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Ozet

Genel bir yaklagimla diinya kozmetik pazarini etkileyen kozmetik alanindaki
yasal diizenlemeler Tiirkiye'nin uyumlu oldugu Avrupa Birligi ve iiye
iilkelerin kozmetik mevzuati, Uzak Dogu kozmetik mevzuati ve Amerika
kozmetik mevzuati olarak kabul edilebilir. Tirkiye ve Avrupa iilkelerinde
kozmetik triinler yasal olarak bildirim ve iriin givenliligi esashdir.'?
Goniilliiler tizerinde kozmetik madde ve iiriinler igin denemelere dair yasal
diizenlemeler Portekiz ve Tiirkiye'de miistakil olarak diizenlenmistir.
Fransa'da ise biyomedikaller ile kozmetiklerin goniillillerde denenmesine
dair bir diizenleme mevcut olup tiim diinyada da etik ilkeler ve bilimsel
yontemler ile degerlendirmelerin yapilmasina dair uygulamalar mevcuttur.*®
Uzak Dogu iilkelerinden Japon kozmetik mevzuati geregi kozmetik tiriinler
iki tiir uygulamaya tabi olup birinci grup kozmetik iirlinler bildirim ve ikinci
grup ilag benzeri kozmetikler ise izin prosediiriine tabidir. Benzer olarak
Kore kozmetik mevzuati geregi de kozmetikler ve fonksiyonel kozmetikler
olarak iki temel kategoride islem yapilmaktadir.®” Amerika kozmetik
mevzuatinda {iriinler fonksiyonlari itibariyle goniillii bildirim, bildirim veya
recetesiz ilag kategorisinde izin prosediiriine tabi olmaktadir.® Diinyada
kozmetik amagla kullanilan madde ve {iriinler icin yasal diizenlemeler
iilkeler arasi farklilik gostermekte cogunlukla kozmetik mevzuatina bir kismi
da ila¢ mevzuatina gore degerlendirilmektedir. Bu sunumda, kozmetik
maddeler, triinler ve goniillerde denemeler i¢in mevcut kiiresel yasal
diizenlemeler karsilastirmali olarak ele alinmaktadir.
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REQUIREMENTS RELATED WITH MANUFACTURING AND
QUALITYFOR COSMETIC PRODUCTS

KOZMETIK URUNLERDE IMALAT VE KALITEYE ILISKIN
GEREKLILiKLER
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Abstract

In order to ensure the safety of cosmetics that placed on the market they
must be manufactured according to good manufacturing practices.’ In this
context, every component and process related to manufacture must be
standardized and documented as well. For this purpose, a quality assurance
system must be set at the facility and quality management system must be
determined to maintain the quality. Physical conditions of the facility,
equipment, personnel and inputs are basic components related to
manufacture. The process from here to product and the output of the product
can also be considered as the manufacturing process overall."® Cosmetics
must be safe for human health at specified conditions in the final packing
throughout the shelf life and usage time. Accordingly, external factors that
have an effect on the quality and safety of cosmetics must be
considered.Manufacturer is responsible for providing the physical, chemical
and microbiological stability for maintaining the quality and safety of
cosmetics. If necessary, manufacturer has to take precautions by putting
warnings related to external factors on inner and outer packings of the
products including the transport packingsto maintain the stability. Decisive
factors for the stability test criteria that can be made on the product such as
composition of the product, formulation characteristic, package form and
usage must be considered to determine the stability of products at storage
conditions before opening and at usage conditions after opening within the

53



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

shelf life. Accelerated and long-time stability tests are made at least on two
production-scale series or three pilot-scale series. Stability studies must be
perform on final package and container/cover system of cosmetics that
recommended for storage and distirbution.*® In accordance with the data
obtained from the stability tests, time that cosmetics can be consumed safely
is determined.Quality management system, quality assurance, good
manufacturing practices, good laboratory practices, quality control and
stability test are given in this presentation.

Ozet

Piyasaya arz edilen kozmetik firiinlerin giivenli olmalarinin saglanabilmesi
icin iyi imalat uygulamalarma' gore imal edilmeleri gerekmektedir. Bu
kapsamda imalata dair tim bilesenlerin ve siirecin standardize edilmesiyle
beraber dokiimante edilmesi de gerekmektedir. Bu amagla miiessesede bir
kalite giivence sisteminin olusturulmasi ve kalitenin silirdiiriilmesi adina
kalite yonetim sisteminin belirlenmesi gerekmektedir. Bir miiessesede
imalata iliskin bilesenler arasinda tesisin fiziki kosullari, ekipman, personel
ve girdiler temel bilesenler olup buradan iriine giden ve iriiniin
miiesseseden ¢ikisina kadar olan islemler de genel anlamda imalata dair
siire¢ olarak kabul edilebilir."® Kozmetik iiriinlerin belirlenen kosullarda son
ambalajinda raf omrii boyunca ve kullanim siiresi iginde insan sagligi
acisindan giivenli olmasi gerekir. Bu dogrultuda kozmetik driinlerin
kalitesini ve giivenliligini etkileyen dis faktorlerin géz Oniine alinmasi
gerekir.imalatg1 kozmetik iiriinlerin kalite ve giivenliliginin siirdiiriilmesi
acisindan; fiziksel, kimyasal ve mikrobiyolojik stabilitesini (dayanikliligini)
saglamakla yiikiimlidiir. Gerekirse nakliye ambalajlart da dahil olmak tizere
riintin dis ve i¢ ambalajina, dig faktorlere iligkin uyarilar yazarak stabilteye
yonelik oOnlemler almalidir.Kozmetik firiinlerin agilmadan Once saklama
kosullarinda ve agildiktan sonra kullanim siiresi boyunca dayaniklili§inin
saptanmas1 amaciyla Uriinlerde yapilabilecek stabilite testlerinde belirleyici
unsurlar: tiriiniin bilesimi, formiilasyon yapisi, ambalaj sekli, kullanim sekli
gibi kriterler dikkate alinmalidir. Hizlandirilmis ve uzun siireli stabilite
testleri en az iki iretim Olgekli seride veya ii¢ pilot Olgekli seride
gerceklestirilir. Stabilite calismalar1 depolama ve dagitim igin 6nerilen son
ambalaj ve kap/kapak sistemindeki ambalajli kozmetik {iriin {izerinden
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yiiriitiilmelidir.**Stabilite testlerinden elde edilen bilgiler dogrultusunda
kozmetik iriinlerin giivenli olarak tiiketilebilecegi siire belirlenir. Bu
sunumda, kozmetik {irlinler igin kalite yonetim sistemi, kalite giivence, iyi
imalat uygulamalari, iyi laboratuvar uygulamalari, kalite kontrol ve stabilite
testleri ele alinmaktadir.
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ORGANIC AND NATURAL COSMETICS STANDARD V.2.0 — 2013

FORMULA VALIDATION FOR ORGANIC PRODUCTS
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ORGANIK VE DOGAL KOZMETIK STANDARDI V.2.0 — 2013

KOZMETIK URUNLERDE FORMUL VALIDASYONU

Asuman ERDEM ARKIS
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Abstract

COSMOS-standard AISBL (an international non-profit association
registered in Belgium), has been developed in order to define common
requirements and definitions for certification rules of organic and natural
cosmetics.To facilitate the translation of these rules at the level of a
Standard, five categories of ingredients contained in a cosmetic product as
follows:

1. Water

2. Mineral ingredients

3. Physically processed agro-ingredients

4. Chemically processed agro-ingredients

5. Other ingredients

When there is scientific evidence that an ingredient, technology or process
could pose a health or environmental risk, then the precautionary principle
will be applied and it will not be allowed. For this reason, the following are
not allowed:

1 Nanomaterials

2 Genetically modified organisms (GMOs)

3 Irradiation
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4 Animal testing

Allowable processes and ingredients that could be used for organic and/or
natural cosmeticts production are given in details in the appendices of the
Standard.

To be certified, cosmetic products must comply with the defined criteria on:
Origin and processing of ingredients

Composition of total product

Storage, manufacturing and packaging

Environmental management

Labelling and communication

Inspection, certification and control.

This Standard covers two levels of certification:
1.Cosmetic products under organic certification
2.Cosmetic products under natural certification.

To get COSMOS-ORGANIC certification, 95% of a product’s agro-
ingredients and 20% of the entire product must be organic.

Non organic raw materials that are used in product Formula, must be
approved according to Cosmos Standard.Approved non-organic raw
materials are available on www.cosmos-standard-rm.org. as “Raw materials
for COSMOS-standard cosmetics” (2297 Raw materials are listed on the last
update 11.10.2016)

Details of Rules for cosmetic products under organic / natural certification
and validation of organic % calculation will be explained during presentation
For more information visit www.cosmos-standard.org.

Ozet

COSMOS-AISBL Standardi, (Merkezi Belgika’da olan ve kar amaci
giitmeyen uluslararast1 kuruluslar tarafindan organic / dogal olan
kozmetiklerin srtifikasyon kurallarim1 tanimlamak icin gerekli olan ortak
nitelikleri ve tanimlar1 belirlemek ilizere gelistirilmigtir. Bu kurallarin  bir
standart diizeyine doniistiiriilmesi i¢in, kozmetik {iriinlerde bulunan bes cesit
icerik asagidaki gibi siralanmistir:

1. Su.

2. Mineral igerikler .

3. Fiziksel olarak islenmis Zirai Igerikler.

4. Kimyasal olarak islenmis Zirai Ierikler

5.Diger igerikler.
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Bir igerigin, teknolojik uygulamanin ya da isleme asamasinin bilimsel olarak
insan sagligina ya da cevreye karst bir risk tasidigi ispatlanirsa, o zaman
koruyucu ilke uygulamasma gegilir ve sozii edilen riskli igerigin
uygulanmasina izin verilmez.Bu yilizden asagidakilerin kullanilmasi
yasaklanmustir.

1 Nanomateryaller

2 Genetik olarak Modifiye Organizmalar (GDO’lar)
3 Radyasyon Kullanimi

4 Hayvanlarin testlerde kullanilmas1

Organik ve /veya dogal kozmetiklerde kullanilmasina izin verilen prosesler
ve igerikler standardin eklerinde detaylar ile verilmektedir.
Sertifikalandirilabilmek i¢in kozmetik iiriinler, asagida tanimlanan kriterlere
uymak zorundadir.

e Igeriklerin kaynag ve islenmesi
Uriiniin tam olarak kompozisyonu
Depolama, iiretim ve ambalajlama
Cevre yonetimi
Etiketleme ve iletisim
Inceleme, Sertifikalandirma ve kontrol

Bu Standard, iki diizeyde sertifikasyonu kapsamaktadir;
1. Kozmetik tirtinler i¢in “Organik Sertifikasyonu”
2. Kozmetik iirlinler i¢in “Dogal Sertifikasyonu”

COSMOS-ORGANIC Sertifikasi alabilmek i¢in kozmetik iiriindeki zirai
igeriklerin %95°1, ve riiniin tamaminin % 20 si organik olmalidir.

Uriin formiillerinde kullanilan organik olmayan hammaddeler Cosmos
Standardina goére onaylanmak zorundadir. Onayli organik olmayan
hammaddeler “www.cosmos-standard-rm.org.” adresinde “Raw materials
for COSMOS-standard cosmetics” listesinde verilmektedir.(11.10.2016
yapilan son giincellemede 2297 adet onayli hammadde bulunmaktadir.)

Kozmetik firiinlerin “Organik / Dogal” sertifikalandirilmalar ile ilgili
kurallarin  detaylar1 ve organik % hesaplama validasyonu sunumda
agiklanacaktir.

Daha fazla bilgi i¢in bkz www.cosmos-standard.org.
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GMP PRACTICES IN CLEANING AND PERSONAL CARE
PRODUCT INDUSTRY

TEMIZLIiK VE KiSISEL BAKIM URUNLERI SEKTORLERINDE
GMP UYGULAMALARI

Sibel TASHAN

Business Development Director, DQS Audit And Certification, Istanbul,
Turkey

sibel.tashan@dgs.com.tr

Abstract

While protection of human health , the production in accordance with the
law , using the appropriate product technology and Good Manufacturing
Practice - Good manufacturing practice (GMP) requirements containing
them all are only a matter of speaking for direct consumption of food
products by human until 10 years ago in our country. Now, it is not only
food and food packaging but also the detergent and personal care products to
be spoken and began to be discussed and its importance has become a
growing issue.

The progress of medicine and easy access to information on the Internet
have shown that reasons of a lot of dangerous disease, one of the most
dangerous one is cancer, are incorrectly used chemicals and personal care
product as well as foods.

When, in addition to personal care products which are direct contact with
skin, chemicals used to clean our clothes and all other products used to clean
our clothes, direct contact with skin although indirectly affect human health
are produced in accordance with the law, appropriate technology, using
improper hygiene requirements, they become threatens human health.

Good manufacturing practices means appropriate to the product
infrastructure, hygiene, staff, input control, process control, final product
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inspection, technology. Good manufacturing practices allow the company to
be reliable brand. Good manufacturing practices based on industry-based
food safety systems is available. While this system is known as 1SO 22716-
GMP in the cosmetics sector this system is known as the EFfCI at the sector
of providing raw materials to cosmetics. BRC CP, standard covering all of
the latest consumer products in the sector of personal care products and
detergents, has been published by the British Retailers proving good
manufacturing practice-based product safety, quality and proving the
legality. Also BRC CP is a standard based on risk analysis and global
validity.

Ozet

Insan sagligini koruma, yasalara uygun iiretim, iiriine uygun teknoloji
kullanmak ve bunlarm tamamimi igeren Good Manufacturing Practice - Iyi
iretim uygulamalari (GMP) sartlari bundan 10 sene Oncesine kadar
iilkemizde sadece insan tarafindan direk tiiketilen gida {irlinleri igin
konusulan bir konu iken artik lilkemizde sadece gida ve gida ambalaji igin
degil ayni zamanda deterjan ve kisisel bakim iiriinleri i¢cin de konusulmaya
ve tartisilmaya baslanmis ve dnemi her gecen giin artan bir konu haline
gelmistir

T1ip diinyasinin ilerlemesi, internet kullaniminin yayginlasarak bilgiye rahat
ulagim giiniimiiziin en tehlikeli hastaliklarindan biri olan kanser de dahil
daha bir ¢ok hastaligin temelinde gidalar kadar hatali kullanilan kimyasallar
ve kisisel bakim iiriinleri oldugunu gostermistir

Cilde direk temas kisisel bakim firiinlerinin yaninda, kiyafetlerimizi
temizlemek ic¢in kullandigimiz kimyasallar, evimizi temizlemek igin
kullandigimiz direk cildimizle temasi olmasa da indirek olarak insan
sagligini etkileyen diger tiim iiriinler yasalara uygun olarak, uygun teknoloji
ve gerekli oldugu durumlarda uygun hijyen sartlari kullanilarak
iretilmediklerinde insan sagligini tehtid eder hale gelirler.

Iyi iiretim uygulamas: iiriine uygun altyap1, hijyen kosullari, personel, girdi
kontrol, proses kontrol, son iiriin kontrol, teknoloji demektir. Iyi Uretim
uygulamalar1 beraberinde giivenilir marka olmay: getirir. Iyi {iretim
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uygulamalar1 temelli sektorel bazli iirlin glivenligi sistemleri mevcuttur.
Kozmetik sektoriinde bu sistem ISO 22716-GMP olarak bilinirken,
kozmetige hammadde veren sektorlerde EFFCI olarak bilinir. Kisisel bakim
iiriinleri ve deterjan sektdriinde son tiiketiciye satilan {iriinlerinin tamamin
kapsayan BRC CP standardi da iyi iretim uygulamalar1 tabanli iirlin
giivenligi, kalitesi ve yasalligimi kanitlayan Ingiliz Perakendeciler Birligi
tarafindan yaymlamis, risk analizi tabanli ve global gecerliligi olan bir
standarttir.
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QUALITY
CONTROL

KALITE
KONTROL
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NEW TRENDS IN COSMETIC PRODUCTS
KOZMETIK URUNLERINDEKI YENi AKIMLAR

Prof. Dr. Ozgen OZER
Ege University, Faculty of Pharmacy
0zgen.ozer@ege.edu.tr

Abstract

Nanotechnology is used in a big ratio in cosmetics and personal care
products. In most cases, nanotechnology would apply mainly to the color
and decorative cosmetics, by the way it can be also used for delivering active
ingredients. We can classify as multiple and microemulsions, nano and
microparticles, liposomes, niosomes. Nanotechnology is being used in
delivery systems such as liposomes. The reason that liposomes are
considered fairly safe is that they are based on ingredients like
phospholipids, which are 'generally recognized as safe’ or GRAS. This
significantly lessens the risks associated with the use of nanoparticles. Also,
liposomal drug carriers can encapsulate or bind certain compounds by
electrostatic and other interactions, and may interact with negatively charged
cell membranes to initiate transport across a membrane.

Similar to liposomes, nanoemulsions have advantages over conventional
emulsions in that they are much more stable due to their small size and
increased surface area. These small particles or droplets make the product
transluscent or transparent. Encapsulation can be accomplished using
micro/nanoparticles, liposomes/vesicles, micro/nanoemulsions.

Especially for anti-aging products and the delivery of active ingredients, the
use of nanoencapsulation with controlled release capabilities has great
potential. Micro-encapsulation offers techniques for combining incompatible
materials into a single formulated product, stabilizing and protecting actives
within formulations, masking odor, converting liquids to solids, improving
flow characteristics and releasing components on demand.

While consumers continue to investigate the latest treatments for anti-aging
skin care, both topical and surgical, the market is seeing a new wave of
technology-driven cosmetic devices and appliances impacting the growing
non-invasive arena. Key drivers in this market are devices based on a variety
of technologies, including radio frequency (RF), as well as intense pulsed
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light (IPL). Many of the most sophisticated devices are utilized in aesthetic
procedures, under a physician's care and direction, while a growing number
of at-home devices are also entering the anti-aging skin care category.
Electronic devices and non-invasive treatments are becoming increasingly
popular in the body care market. Body contouring and skin tightening
enhanced by ultrasound application, pulsed light, non-ablative lasers, and
other technology-driven appliances and apparatus, for both at-home and in-
office use have entered a new comfort zone for individuals seeking slimmer-
looking, more youthful contours. Cellulite, stretch marks, smoothing and
contouring, hair removal, and the elimination of bulges in the abdomen and
inner thighs are firmly entrenched in the world of cosmetic dermatologic
practice, and now, increasingly present in a range of at-home products.
Cosmetotextiles are fast emerging as today’s most potential customer
lifestyle. Both men and women are equally excited by the concept of well-
being clothes, especially those worn close to the body and capable of having
cosmetic effects. Textiles which provide cosmetic and biological functions,
such as pleasant feeling, energising,slimming, refreshing, vitalising, skin
glowing, anti-ageing, body care, fitness and health, are categorises as
cosmetotextiles.

Ozet

Nanoteknoloji, kisisel bakim triinleri ve kozmetik tiriinlerde biiyiik oranda
kullanilan bir teknolojidir. Birgok renk ve dekoratif kozmetikler gibi
durumlarda bu sisteme basvuruldugu gibi aymi zamanda aktif tasiyict
maddeler i¢in de kullanilabilir. Bunlar1 ¢oklu ve mikroemiilsiyon; nano ve
mikropartikiil, lipozom, niozom olarak siniflandirabiliriz.

Nanoteknoloji de lipozomlar gibi tasiyici sistemlerde kullanilmaya baglandi.
Lipozomlarin, genellikle giivenli olarak belirtilmis ya da GRAS olarak bilien
fosfolipid bazli ingradientlerden meydana gelmesi nedeniyle oldukc¢a giivenli
oldugu disiinilir. Bu diisiince nanopartikiil kullaniminin riskini 6nemli
Olclide azaltir. Ayn1 zamanda, lipozomal ilag tasiyicilar, elektrostatik ya da
diger etkilesmelerle kesin bilesikleri enkapsiile edebilir ya da onlara
baglanabilir ve negatif yiiklii hiicre membranlariyla etkilesip karsi membrana
tagimay1 baslatabilir.

Lipozomlara benzer sekilde nanoemiilsiyonlarin da konvensiyonel
emiilsiyonlara gore avantajlar1 vardir. Bunlar daha kiiciik boyutlara ve daha
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genis ylizey alanina sahiptir. Bu nedenle konvensiyonel emiilsiyonlara gore
daha stabillerdir. Kiicilik partikiiller yada damlaciklar, iiriinleri yar1 saydam
ya da transparan yapar.

Mikro/nanopartikiil,  lipozom/vezikiil ~yada  mikro/nanoemiilsiyonlar
kullanilarak enkapsiilasyon gerceklestirilebilir. Ozellikle, aktif tasryici
madde ve yaslanma karsiti {irlinlerinde, kontrollii salim 6zelligine sahip
nanokapstilasyonlar biiyiik 6l¢iide kullanilma potansiyeline sahiptir. Mikro-
enkapsiilasyon, bilesikleri salim, koku giderme, akis hizi, siviy1 katiya
doniistiirme, formiilasyondaki aktif maddeyi koruma ve stabilize etme gibi
cesitli isteklere gore birbirleriyle uyusmayan 6zellikteki materyalleri tek bir
iirline doniistiime tekniklerini bizlere sunar.

Tiiketiciler cerrahi ve topikal olarak son c¢ikan yaslanma karsiti tedavi
yontemlerini arastirmaya devam ederken, kozmetik sektorii, teknolojiye
verilen bu yeni dalga ile daha 6nce girisim gosterilmemis (noninvazif) bir
alan olan cihazlar ve kiigiik aletlere dogru bir yonelim oldugunu goriiyor. Bu
isin anahtar1 yogunlastirilmis atimli 11k (IPL) ‘tan radyo frekansi (RF)
iceren teknolojilere kadar genis bir cesitlilikte olmasina baglidir. Cok sayida
sofistike cihaz estetik prosediirlerde uzman kontrolii altinda uygulanirken,
artan sayida ev aleti de yaslanma karsiti cilt bakim kategorisinde
kullanilmaya baslandi.

Elektronik cihazlar ve girisimsel olmayan (noninvazif) tedaviler viicut bakim
sektoriinde popiiler olmaya bagladi. Ultrason uygulamalar, atimli 151k, non
ablatif lazer ve diger teknolojik ev aletleri ve cihazlar, viicudu
sekillendirmeyi ve cildi sikilagtirmay1 giiglendirir.

Evde ve ofiste kullanilabilen aletler bireylerin daha geng ve ince
goziikmelerini saglayan yeni bir alana giris yapti. Seliilit, ¢atlak, sarkma ve
sekilllenme, sa¢ dokiilmesi, karin bolgesi ve i¢ uyluklardan c¢ikintilarim
giderici, diinya kozmetik dermotolojik uygulamalarina koklii bir sekilde
yerlemisti ve simdi de ev aletlerine hizli bir artigla yerlesiyor.

Bugiiniin tiiketicisinin hayat tarzina gore ortaya ¢ikan hizli olusumlardan biri
kozmetik tekstillerdir. Kadinlar ve erkeklerin iyi hissettiren kiyafetlere,
bunlardan o&zellikle viicudu agindirmayan ve kozmetik etkilere sahip
olanlarina kars1 esit derecede ilgisi vardir. Tekstil; hosnutluk, harekete
gegme hali, ince goriiniim, rahatlama, yenilenme, canlandirma, yaslanma
karsiti, viicut bakim, spor ve saglik gibi kozmetik ve biyolojik hissiyat
saglayan kozmetik tekstilin kategorilerindendir.
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QUALITY BY DESIGN (QBD), ADVANCES IN FORMULATION
AND MANUFACTURING TECHNOLOGIES

TASARIMLA KALITE (QBD), FORMULASYON VE URETIM
TEKNOLOJILERINDEKI GELISMELER

Dog. Dr. Buket AKSU
School of Pharmacy, Istanbul Kemerburgaz University, Turkey
buket.aksu@kemerburgaz.edu.tr
Abstract

The manufacture of pharmaceutical form is a complicated process from
formulation to the finished product. This process involves multivariate
interactions between raw materials and process conditions, which are vital
for product quality, process ability and efficacy. With new formulation
approaches in cosmetics and self-care products, development process of a
product has gone more complex, more expensive and more risky to achieve
the desired quality properties like pharmaceuticals. Quality by design (QbD)
which was created upon these conditions, presents a systematic approach to
the development of pharmaceuticals, refers to the design and development of
formulations and production process to ensure predefined product quality
and to create safe operating zone. In the frame of QbD, studying risk and
scientific base in every stage of product development are extremely helpful
to gain an ideal formulation provides all the desired features within the
limits, and more perspective and reliable knowledge about the formulation
and process properties in a short time with less effort and cost. It has been
proven with the various studies that QbD approach is substantial and
provides several benefits for advanced drug development processes and
applying this approach can be considered highly promising while developing
and manufacturing cosmetic products.
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Ozet

Farmasoétik {irlin iiretimi, formiilasyondan nihai {iriine kadar karmasik bir
stirectir. Bu siireg, tiriin kalitesi, siire¢ yeterligi ve etkinligi i¢in ¢ok 6nemli
olan ham maddeler ve proses parametreleri arasindaki cok degiskenli
etkilesimleri kapsar. = Farmasotikler gibi, kozmetik ve kigisel bakim
iiriinlerindeki yeni formiilasyon yaklagimlarinin ortaya ¢ikmasiyla bir iriiniin
gelisim siireci, istenen kalite 6zelliklerine ulagsmak i¢in daha karmasik, daha
pahali ve daha riskli hale gelmistir. Bu gelismeler iizerine yaratilan
Tasarimla Kalite (QbD) kavrami farmasotiklerin gelistirilmesine ydnelik
sistematik bir yaklasim sunar, 6nceden belirlenmis iiriin kalitesini saglamak
ve glivenli iiretim alani olusturmak i¢in formiilasyonlarin ve iiretim siirecinin
tasarlanmas1 ve gelistirilmesiyle ilgilidir. Tasarimla Kalite g¢ergcevesinde,
iriin gelistirmenin her sathasindaki risk ¢aligmalarina ve bilimsel kaynaklara
dayanan, istenilen tiim oOzellikleri, sinirlar dahilinde sunan ideal bir
formiilasyondur ve bu formiilasyon ve islem dzellikleriyle ilgili kisa siirede
daha az ¢aba ve maliyetle daha fazla bakis agis1 ve gilivenilir bilgi elde etmek
icin son derece yararlidir. Bircok calisma, Tasarimla Kalite yaklagiminin
onemli oldugunu ve ileri ilag gelistirme siireclerine c¢esitli faydalar
sagladigin1 kanitlamistir ve kozmetik tirtinleri gelistirilip iiretilirken de bu
yaklasima bagvurulmasi, oldukc¢a iimit vericidir.
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THE ROLE OF EFFICACY TESTING IN PERSONAL CARE
PRODUCTS

KIiSISEL BAKIM URUNLERINDE ETKINLiK TESTLERININ YERI

Prof. Dr. Siieda HEKIMOGLU

Hacettepe University, Faculty of Pharmacy, Department of Pharmaceutical
Technology, Subdepartment of Cosmetology, 06100 Sihhiye Ankara

hsueda@hacettepe.edu.tr

Abstract

Personal care products span a broad range of cosmetics such as soap,
toothpaste, shampoo, skin, hair, and nail care products that are used for
personal cleansing and hygiene. Soaps and syndets are the most commonly
used skin cleansing products. These products moisturize and soften skin
while also showing some adverse effects such as erythema, dryness,
irritation, and itching. These effects on skin are evaluated using in vitro and
in vivo methods.

Personal care products do not make as dramatic claims as antiaging
products, however, they still should be safe and efficient. Safety requires
absence of any harmful effect of the product, and efficiency requires
delivery of the expected effect. Evaluation of cosmetics is important from
quality and efficacy perspectives. In vitro, ex vivo, and in vivo methods are
accepted in the national and international guidance for efficacy assessment
of cosmetics. Objective and subjective experimental techniques on humans
become more important due to the ban on animal testing. The use of proper
efficacy tests reveals the actual performance of personal care products.
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Ozet

Kisisel bakim urunleri, gunluk temizlik ve hijyenik bakim amaciyla
kullanilan sabunlar, dis macunlari ve sampuanlardan baslayarak cilt, sac ve
tirnak bakim urunlerine kadar uzanan genis bir kozmetik urun grubunu
olusturmaktadir. Sabunlar, yari sindetler ve sindetler cilt temizliginde en sik
kullanilan urunlerdir.Sabunlar ve sindetlerin deri tizerinde nemlendirme,
yumusatma, yaglandirma, ve antibakteriyel etkinlik gibi olumlu etkilerinin
yaninda eritem, 6dem, kuruluk, catlama ve pullanma gibi gozle goriilebilen
veya yanma, gerginlik, agri, siz1 gibi gozle goriilmeyen irritan etkileri de
gortiliir. Sabunlarin ve sindetlerin deri tizerindeki bu etkileri in vitro ve in
vivo yontemlerle incelenerek degerlendirilmektedir.

Gunumuzde vyaygin kullanim alanina sahip olan yaslanma Karsiti
kozmetikler kadar belirgin iddialari olmasa da kisisel bakim urunleri de
giivenilir ve etkin olmalidir. Kozmetik tiriinlerin giivenilirligi saglik iizerinde
zararsizlik, etkinligi ise iiriinden beklenen etkinin elde edilme derecesi
olarak tanimlanmaktadir. Kozmetik bir {irliniin degerlendirilmesi, hem
iriiniin  kalitesinin, etkinliginin hem de o iriine atfedilen ozelliklerin
incelenmesi agisindan 6nemlidir. Kozmetiklerde etkinligin degerlendirilmesi
konusundaki tiim ulusal ve uluslararas1 kilavuzlarda gegerli olan yontemler
in vitro, ex vivo ve in vivo yontemlerdir. Hayvan deneylerinin
yasaklanmasindan sonra insanlar uzerinde yurutulen objektif ve subjektif
testlerin onemi artmistir. Urunun ozelligine ve kullanim amacina uygun
olarak secilen etkinlik testlerinin uygulanmasi Kisisel bakim urunlerinin
gercek performansini ortaya cikarmaya yardimci olmaktadir.
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ASSESSMENT OF THE EFFECTS OF USING DIFFERENT RATIOS
OF SHADING DYE ON DETERGENT PERFORMANCE
FARKLI ORANLARDA NUANSLAMA BOYASI KULLANIMININ
DETERJAN PERFORMANSINA ETKILERININ
DEGERLENDIRMESI

Fatma GUNDUZ BALPETEK® Tiilay GULUMSER?, Ashi DEMIR?, Ayla
GURSOY TOPALOGLU *

! Msc.Chem., Ege University Textile And Apparel Research-Application
Center
2 Assoc. Prof. Dr., Ege University Engineering Faculty Textile Engineering
3 Msc. Chem. Eng., Unilever San. Ve Tic. TURK A.S.

fatma.gunduz@mail.ege.edu.tr

Abstract

When white fabrics are subjected to repeated washing process with home
type laundry detergent, their whiteness decrease and tendency of yellowing
or graying is observed. Post-wash protection of fabric whiteness is provided
with various additives such as fluorescent whitening agents, shading dyes in
detergent compositions.

Shading dye deposits evenly on the fabric and alters the shade of the fabric.
The tint of choice is usually blue or violet and these tints strengthen the
sense of being whiter.

The shading agent is generally selected from the group comprising Azo
dyes, Diazo dyes, or mixtures thereof.

Shading dyes may be added into granular laundry detergent products via
addition to the surfactant slurry before granulation of the product, or via
post-dosing to the granulated product.

Frequently encountered problems related with the shading dyes are stability
changes in presence of bleach system and stains occurred on fabric surface.
The development of new shading dyes which do not occur staining on fabric
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surface and are compatible to work with the bleach system and other
detergent ingredients, emerges as a continuing need in the detergent
industry.

In this study, various detergent formulations were prepared by changing
amount of shading dye and amount of percarbonate. The aim of this study is
to find out whether the similar whiteness can be obtained or not with shading
dyes over textile materials when the amount of percarbonates were
decreased. Wash load consisting of different textile fibers such as cotton,
cotton-polyester, polyester and polyamide were washed 10 times with this
detergent formulations.

After 1%, 5™ and 10" washing cycle, the whiteness of textile materials (WI
CIE) was measured spectrophotometrically. Stain removal performance of
the same detergent formulations on 100 % cotton fabrics were also
investigated by reflectance measurements. The results were evaluated by
using SAS statistical program. Both stain removal and whiteness tests gave
the results that 2% decrease of percarbonate amount could be tolerated by
using shading dye. It was determined that 2% decrease of percarbonate
reduced the production costs and amount of CO, released to the
environment.

Ozet
Beyaz tekstil malzemeleri ev tipi deterjanlarla tekrarli yikama islemlerine

maruz kaldiklarinda, beyazliklar1 azalmakta, sararma ya da grilesme egilimi
goriilmektedir. Deterjanlarin  igerisinde bulunan floresan beyazlatma
maddeleri, niianslama boyalar1 gibi cesitli katki maddeleri ile yikama sonrasi
kumas beyazliginin korunmasi saglanmaya ¢alisilmaktadir.

Bu c¢aligmada, niianslama boyasi ve perkarbonat miktarlari degistirilerek
cesitli deterjan formiilleri hazirlanmistir. Pamuk, pamuk-poliester, poliester
ve poliamid gibi farkli tekstil liflerinden olusan yikama yiikii, hazirlanan
deterjan formiilleri ile 10 tekrarli olacak sekilde yikanmistir.1., 5. ve 10.
yikama sonrasi, tekstil malzemelerinin beyazligi (WI CIE) spektrofotometrik
olarak Olgiilmiistiir. Ayn1 deterjan formiillerinin % 100 pamuklu kumas
iizerinden c¢esitli kirleri ¢ikarma performansi da, reflektans olgiimii ile
incelenmistir.Elde edilen sonuglar SAS istatistik programi kullanilarak
degerlendirilmistir. Hem leke ¢ikarma hem de beyazlatma testlerinden elde
edilen sonuglara gore, perkarbonat miktarindaki % 2’lik azalma ntianslama
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boyast  kullanimiyla tolere edilebilmektedir. %2’lik  perkarbonat
azaltilmasinin hem deterjanin iiretim maliyetini diisiirdiigii hem de deterjan
iiretimi sirasinda gevreye saliman CO, miktarinda azalma sagladigi tespit
edilmistir.

1. Giris

Tiirkiye’de ev tipi deterjan kullanicilarinin, ¢amasir yikama isleminden
beklentileriyle ilgili ¢esitli anket, go6zlem, arastirma ¢aligmalari
yapilmaktadir.

2009 yilinda yapilan bir arastirmaya gore, deterjan kullanicilarinin %5°i
camagir deterjaninin beyazlik saglamasini beklemektedir. [1]

Etkin Temizleme/Kir Giderme

u Hasar Vermeme&Yeni/Hos Hissi Verme
5%4? u Koku

L] Ambalaj

L Dogal/Cevre Dostu

L Ekonomik

] Kalinti Birakmama/iyi Durulanma

L Makinede Iyi Galisma

Renk Koruma

Kinsiklik Onleme
Cilde Hassas Olma
Beyazlik

Grafik 1: TPSOS KMG Arastirma ve Danismanlik Hizmetleri A.S. firmasi

tarafindan yapilan anket sonuglarina gore tiiketicilerin ev tipi ¢amasir
deterjanindan beklentileri [1]

Ayn1 arastirmanin baska bir sonucuna gore; deterjan kullanicilarin %6’s1 ek
bir tiriin (leke ¢ikarici destek iriin, ¢amasir suyu vb) kullanmaya gerek
kalmadan deterjanin gerekli temizlik ve beyazligi saglamasin
beklemektedir. [1]

2010 yilinda yapilan “Tiiketici Aliskanliklar1 & Davraniglar1” arastirmasina
gore, camasir yikama isleminden ilk beklenen kumas tlizerindeki kirlerin
giderilmesi (%38), ikincisi ise kumas beyazliginin korunmasi (%34) olarak
belirlenmistir. [2]
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Grafik 2: TNS Research International tarafindan yapilan “Tiiketici
Aliskanliklar1 & Davraniglar1” anket sonuglarina gore tiiketicilerin ev tipi
camagir deterjanindan beklentileri[2]

2011 yilinda yapilan bagka bir calismada;
v' Beyaz ¢amasirlarda deterjanin kir ¢ikarma performansinin énemli
oldugu ¢iinkii lekelerin beyazlar iizerinde daha ¢ok goze ¢arptigi,
v’ Beyaz ¢amagirlarin uzun siire, yiiksek sicaklikta yikandigi,

\

Daha ¢ok deterjan kullanildig,
v' Ayrica, yikama sonrasinda, beyaz c¢amasirlarda hafif de olsa
grilesmenin tolere edilemeyecek bir sonu¢ oldugu bulunmustur. [3]

2014 yilindayapilan “Teknik Gozlem Caligmasi”nda, tiiketicilerden
evlerindeki temiz, beyaz ¢amagirlar arasindan kendileri i¢in “en beyaz” olan
camagirt gostermeleri istenmigtir. Tiiketicilerin % 87’si asagida goriilen
beyazlik skalasinda “8 iistii” degere karsilik gelen beyazligin onlar igin en
beyaz oldugunu ifade etmistir. Bu durum, Tiirkiye’deki deterjan kullanicilar
icin camagirlarinin beyaz olmasinin aslinda bembeyaz olmasina esdeger
nitelikte oldugunu géstermektedir.[4]

Sekil 1: Unilever San. ve Tic. Tiirk A.S. tarafindan hazirlanmig 10 birimlik
beyazlik skalasi [5]
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Tiirkiye’de deterjan tiiketicileri i¢in ¢amasirda beyazlik konusu, leke
¢ikarmadan sonra en Onemli ikinci Kriterdir. [1] Bu nedenle deterjan
iireticileri beyazlik iddiali formiilasyonlar gelistirmeye devam etmektedir.

Beyaz tekstil malzemeleri ev tipi deterjanlarla tekrarli yikama islemlerine
maruz kaldiklarinda, beyazliklar1 azalmakta, sararma ya da grilesme egilimi
goriilmektedir. Deterjanlarin icerisinde bulunan floresan beyazlatma
maddeleri, niianslama boyalar1 gibi ¢esitli katki maddeleri ile yikama sonrasi
kumas beyazligiin korunmasi saglanmaya ¢aligilmaktadir.

Niianslama boyasi, kumas tlzerine diizgiin bir sekilde ¢okerek kumasin
niiansini degistirmektedir. Genellikle mavi ve mor niianslar sec¢ilmekte [6]
ve bu niianslar beyaz algisini kuvvetlendirmektedir.

Niianslama boyalari, gesitli bigimlerde siniflandirilabilmektedir. Boyalar;
yapisina gore ( azo boyalari, antrakinon boyalar1 gibi), uygulama tiiriine gore
(direkt, asit, dispers, kiip ve solvent boyalar gibi), kumaslara afinitesine goére
(hidrofilik ve hidrofobik) siniflandirilabilmektedir. Niianslama boyalarini
siniflandirmanin bir baska yolu da, boyanin etkisini gostermek icin tek
yikama sonrasi kumas iizerinde birikmesi ya da birden fazla yikama sonrasi
birikmesi ile belirlenmektedir. Bir yikamada biriken boyalara, tek-yikama
boyalar1 (one-wash dye) birden ¢ok yikama sonunda kumas iizerinde kalan
boyalara ise, birikme boyalar1 (built-up dye) denilmektedir.[7]

Deterjan bilesiminde niianslama maddesi olarak genellikle, azo boyalar,
diazo boyalar ve bunlarin karigimlar1 kullanilmaktadir.[8]

Niianslama boyalari, graniil hale getirmeden once surfaktan bulamacina
ekleme ya da graniil iriiniin sonradan dozlanmasi seklinde toz deterjana
ilave edilebilmektedir.[9]

Niianslama boyalar ile ilgili siklikla karsilasilan sorun, agartma sistemi
varliginda stabilitesinin  degismesi ve kumas yiizeyinde lekeler
olusturmasidir.[6] Kumas yiizeyinde kirli goriiniim olusturmayacak, agartma
sistemi ve diger deterjan bilesenleri ile uyumlu ¢alisacak, yeni niianslama
boyalarinin gelistirilmesi, deterjan endiistrisinde siiregelen bir ihtiyag olarak
karsimiza ¢ikmaktadir.
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2. Materyal Metot

Bu calismada, niianslama boyas1 ve perkarbonat miktarlar1 degistirilerek 5
cesit deterjan formiilii hazirlanmistir.Bu c¢alismanin amaci, perkarbonat
miktar1 azaltildiginda niianslama boyasinin tekstiller iizerinde benzer
beyazlik performansi gosterip gostermediginin tespit edilmesidir.

Bunun i¢in, pamuk, pamuk-poliester, poliester ve poliamid gibi farkli tekstil
liflerinden olusan yikama yiikii, hazirlanan deterjan formiilleri ile 10 tekrarl
olacak sekilde yikanmistir.1., 5. ve 10. yikama sonrasi, tekstil
malzemelerinin  beyazligi (Wl CIE) HunterLab UltraScan PRO
spektrofotometresi kullanilarak olgiilmiistiir. Elde edilen sonuglar, SAS
istatistik program kullanilarak degerlendirilmistir.SAS  programinda,
karsilastirilan degerler arasindaki istatistiksel farki ifade edebilmek i¢in A, B
harfleri kullanilmaktadir. Ornegin karsilastirilan degerlerden biri igin A,
digeri i¢in B ifadesi kullamildiginda, iki deger arasinda A’nin B’den
istatistiksel olarak anlamli diizeyde daha iyi oldugu belirtilmektedir.

Tablol: Yikama parametreleri

Yikama Parametreleri

Camasir Makinesi: Miele W1935 WPS EcoL.ine
Yikama Sicakligi: 40°C
Yikama Suyu o i )
Sertligi: 20 °FH 2:1 Ca:Mg
Yikama Program: AutomaticPlus (=90 dakika)
Vikama Yiikii: 3 kg (Test Kumaslari+Dokuma/Orme Beyaz
Pamuklu Kumaslar)
Yikama Sayist 10
Deterjan Dozaji: 150 g

Denemelerde kullanilan dokuma kumaslarinbirim alan basina kiitleSiTSE

251’e¢ gore, 6rme kumaslarinbirim alan basina kiitlesi TSE 12127’e gore,

birim uzunluktaki iplik say1siTS 250 EN 1049-2’e¢ gore belirlenmistir.[10,
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11, 12] Dokuma kumasglardan ¢ikarilan ipligin dogrusal yogunlugu TSE
255’e gore, Orme kumaslarin, orgii ilmegi ve iplik dogrusal yogunlugu ise
TS EN 14970’e gore belirlenmistir. [13, 14]

Tablo 2: Denemelerde kullanilan kumaslarin 6zellikleri

Gramaj -
Kumas (g/m?) Sikhik Iplik Numarasi
Dokuma 120 Atka: 55 tel/cm Atk1:72 Nm, 42 Ne, 14 tex
Co Cozgii:30 tel/cm Cozgii:77 Nm, 45 Ne, 13 tex
Dokuma 107 Atka: 33 tel/cm Atk1: 75 Nm, 45 Ne, 13 tex
CoPES Cozgii:46 tel/cm Cozgii: 77 Nm, 45 Ne, 13 tex
Dokuma 115 Atka: 60 tel/cm Atk1:68 Nm, 40 Ne, 15 tex
PES Cozgii:36 tel/cm Cozgii:113 Nm, 66 Ne, 9 tex
Sira Sayist: 18
" sira/cm
Orme Co 145 Cubuk Sayisi:17 52 Nm, 31 Ne
¢ubuk/cm
Sira Sayisi: 20
" sira/cm
Orme PA 135 Cubuk Sayisi: 14 120 Nm, 71 Ne
¢ubuk/cm

Denemelerde kullanilan kumaslarin yikama islemi yapilmadan once,
beyazlik indisi ASTM E313 [15] standardina gore spektrofotometrik olarak
Ol¢llmiistiir.

Tablo 3: Yikanmamis kumaslarin renk koordinatlari ve beyazlik indisi
degerleri

Yikanmamis Kumaslar L* a* b* WI CIE
Orme Pamuk 9555 | -0,51 3,68 72,30
Dokuma Pamuk 95,86 | -0,49 2,55 78,18
Dokuma Pamuk-Poliester 95,3 -0,82 3,68 71,63
Dokuma Poliester 88,34 -0,3 2,92 58,66
Orme Poliamid 94,24 | -0,59 4,37 65,82

Niianslama boyasi ve perkarbonat miktar1 degistirilerek caligmada 5 deterjan
bilesimi hazirlanmis ve asagidaki tabloda verilmistir.

Tablo 4: Denemelerde kullanilan deterjan bilesimleri
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Bilesenler | pcg | pcg/L | PC10 | PC10/L | Ref
(%0)

AV50 0,0012 | 0,0019 | 0,0012 | 0,0019 |0,0012

Nuans | 0,0105 | 0,0105 | 0,0105 | 0,0105 | 0,25
Boyas1t | (DV28) | (DV28) | (DV28) | (DV28) |(DV9)

Perkarbonat 8 8 10 10 12

3. Bulgular
3.1. Yikanmis Kumaslarin Beyazhk Indisi Degerlendirmeleri

Hazirlanan deterjan bilesimleri ile pamuk, pamuk-poliester, poliester ve
poliamid gibi farkl: tekstil liflerinden olusan yikama yiikii 10 tekrarli olacak
sekilde yikanmstir. Spektrofotometrik olarak beyazlik indisleri (AWI CIE)
Olciilmiistiir, yikanmamig kumaslar referans kabul edilerek, beyazlik indisi
farklar1 hesaplanmistir ve istatistiksel olarak degerlendirilmistir. Sonuclar
asagida tablolarda verilmektedir.

Tablo 5: 1.,5. ve 10. yikama sonrasi 6rme pamuk (%100) kumaslarin,
yikanmamis 6rme pamuk (%100) kumasa gore beyazlik indisi farkinin
istatistik degerlendirmesi

Orme %100 LSD | PC8 | PC8/1 | PC10 |PC10/1| REF
Pamuk Kumag
(AWI CIE)

1.Yikama |[1,6987]54,9650|54,1125|62,9575|57,0825 56,2450

5.Yikama [(0,6295|76,7600|78,8475|79,2900|78,1125|76,0950

10.Yikama |0,7746|80,9150|82,5050 82,2750 |81,6775|78,8225

Orme %100 Pamuk] PC8 | PC8/1 | PC10 [PC10/1| REF
Kumas (AWI CIE)
1.Yikama CD D A B CB
5.Y1ikama C A A B D
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| 10Ykama | C | A | BA | BC | D |

% 100 Orme Pamuk
10.Yikama
5.Yikama

1.Yikama

AWICIE

REF mPC10/1 mPCl0 mPC8/1 PC8

Grafik 3: Yikanmamis 6rme pamuk (%100) kumasa gore, 1.,5. ve 10.
yikama sonrasi 6rme pamuk (%100) kumaslarin beyazlik indisi

Tablo 6: 1.,5. ve 10. yikama sonrasi dokuma pamuk (%100) kumaslarin,
yikanmamis dokuma pamuk (%100) kumasa gore beyazlik indisi farkinin
istatistik degerlendirmesi

Dokuma Pamuk (%2100)
Kumas LSD PC8 PC8/1 | PC10 |PC10/1| REF
(AWI CIE)
1.Yikama 3,2928 | 54,860 | 53,673 | 62,580 | 57,895 | 57,190
5.Y1ikama 0,5668 |77,7800(77,9650(79,1900|77,7525|76,3200
10.Y1kama 0,7363 |79,6025|80,9500|81,5600|80,7125|78,1600
Dokuma Pamuk (%2100)

Kumas (AWI CIE) PC8 |PC8/1| PC10 |PC10/1| REF
1.Yikama CB C A B B
5.Y1ikama B B A B C
10.Y1ikama C BA A B D
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Grafik 4: Yikanmamis dokuma pamuk (%100) kumasa gore, 1.,5. ve 10.

yikama sonrasi dokuma pamuk (%100) kumaslarin beyazlik indisi

Tablo 7: 1.,5. ve 10. yikama sonrasi dokuma pamuk-poliester (%65-%35)
kumaslarin, yikanmamis dokuma pamuk-poliester (%65-%35) kumasa gore

beyazlik indisi farkinin istatistik degerlendirmesi

Dokuma Pamuk-Poliester
(%65-%35) Kumas (AWI | LSD | PC8 | PC8/1| PC10 |[PC10/1| REF
CIE)
1.Yikama 0,9157 (34,9175|36,1900|38,9225(35,3750/34,7850
5.Yikama 0,7181 [55,7375|57,6825|58,8525(57,0975|53,7450
10.Yikama 0,5479 [62,2400(63,3975|64,9000(63,0025|58,4050
Dokuma Pamuk-Poliester
(%65-%35) Kumas (AWI | PC8 | PC8/1 | PC10 |PC10/1| REF
CIE)
1.Yikama C B A CB C
5.Y1ikama C B A B D
10.Yikama C B A B D

79




I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

10. Yikama

5. Yikama

1.Yikama

Dokuma Pamuk-Poliester(%65-%35)

AWICIE

REF EPC10/1 WPC10 MPC8/1

PC8
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Grafik 5: Yikanmamis dokuma pamuk-poliester (%65-%35) kumasa gore,
1.,5. ve 10. yikama sonrast dokuma pamuk-poliester (%65-%35) kumaslarin

beyazlik indisi

Tablo 8: 1.,5. ve 10. yikama sonras1 dokuma poliester (%100) kumasglarin,
yikanmamis dokuma poliester (%100) kumasa gore beyazlik indisi farkinin

istatistik degerlendirmesi

Dokuma Poliester
(%2100) LSD | PC8 |PC8/1| PC10 |PC10/1| REF
Kumas (AWI CIE)
1.Yikama 0,2691(2,9425(2,8275|3,5925|2,0700|1,7350
5.Y1ikama 0,3946 |4,5725(6,7125|7,6025|6,1600 | 3,0725
10.Y1kama 0,3146 10,3175/ 9,5875 12,3125/ 9,2325|4,5300
Dokuma Poliester
(%100) PC8 | PC8/1| PC10 |PC10/1| REF
Kumas (AWI CIE)
1.Yikama B B A C D
5.Yikama B A C E
10.Y1ikama B A D E

80



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

% 100 Dokuma Poliester

10.Yikama 12,31

5.Yikama

L.Yikama

AWICIE

REF mPC10/1 mPC10 mPC8/1 PC8

Grafik 6: Yikanmamis dokuma poliester (%100) kumasa gore, 1.,5. ve 10.
yikama sonrasi dokuma poliester (%100) kumaslarin beyazlik indisi

Tablo 9: 1.,5. ve 10. yikama sonrasi 6rme poliamid (%100) kumaslarin,
yikanmamis 6rme poliamid (%100) kumasa gore beyazlik indisi farkinin
istatistik degerlendirmesi

Orme Poliamid

(9%0100) LSD | PC8 |PC8/1| PC10 |PC10/1| REF
Kumas (AWI CIE)
1.Yikama 1,35 |6,7625|4,4775|6,3800 | 4,6275 | 3,7400

5.Yikama 0,7541 24,480022,7000/30,7850[24,6500(10,4575

10.Y1kama 1,3126 |45,325041,5475/48,357545,8800(19,1675

Orme Poliamid
(%2100) PC8 | PC8/1 | PC10 |PC10/1| REF
Kumas (AWI CIE)
1.Yikama A B A B B
5.Yikama B A B
10.Y1ikama B C A B
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Grafik 7: Yikanmamis 6rme poliamid (%100) kumasa gore, 1.,5. ve 10.
yikama sonrasi 6rme poliamid (%100) kumaslarin beyazlik indisi

3.2. Leke Cikarma Degerlendirmesi

Ayni deterjan formiillerinin % 100 pamuklu kumas tizerinden 30 farkli kiri
¢ikarma performansi da, reflektans 6lgiimii ile incelenmistir. Dokuma pamuk
(%100) kumas iizerine hazirlanan kirlerin yikama Oncesi ve sonrast
reflektans degerleri Olgiilmils ve aralarindaki farklar hesaplanmistir. Elde
edilen sonuglar SAS istatistik programi kullanilarak degerlendirilmistir.

Tablo 10: %100 pamuklu kumas tizerindeki gesitli kirlerin yikama oncesi ve
sonrasi reflektans farkinin (AR) istatistik degerlendirmesi

40 °C LSD PC8 PC8/1 PC10 PC10/1 Ref
Burger Sos 2,2564 | 62,543 60,968 60,865 62,631 59,939
Mayonez 0,7236 | 33,4150 | 34,3030 | 34,4720 | 33,9120 | 32,1770

Yagh Domates | 1,0051 | 77,6520 | 77,9440 | 78,1250 | 76,2160 | 75,8770
Sosu

Motor Yag1 | 1,2766 | 34,9500 | 36,5710 | 36,1440 | 34,4010 | 34,7370
(Temiz)

Bisiklet 0,9804 | 35,1050 | 33,9360 | 35,6510 | 35,0690 | 33,4160
Yag(Temiz)

Hamburger Sosu 2,3934 | 81,873 76,447 78,479 79,250 76,036
Ac1 Biber Yagi 2,2031 | 88,644 83,952 85,115 85,101 82,998
Rimel 1,1893 | 58,3420 | 58,9860 | 59,2680 | 59,8860 | 58,5160
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Ketcap 1,292 | 82,5030 | 81,6620 | 82,5480 | 82,6120 | 79,4360
Cikolata. 0,7681 | 71,9000 | 72,8040 | 75,1980 | 71,1760 | 70,3520
Dondurma
Bebek M. | 1,5911 | 61,3240 | 60,4040 | 63,0080 | 61,6940 | 59,3530
(Havuglu)
Nesquick 1,7774 | 45954 | 46,704 | 46,334 | 46,868 | 44,802
Cikolatali Puding 1,8048 | 88,4390 | 90,6150 | 90,9380 | 87,6300 | 85,0820
Visne Regeli 1,0447 | 78,2190 | 79,0850 | 78,4780 | 77,7410 | 76,8940
Cilekli Dondurma 0,7681 | 43,8080 | 43,8870 | 44,9140 | 44,3790 | 43,5730
Cimen 1,226 | 49,8080 | 50,1040 | 50,5360 | 50,3490 | 49,3120
Cay 0,7787 | 36,8730 | 36,1820 | 35,7390 | 36,1940 | 35,5810
Nescafe 0,7713 | 47,8490 | 47,7910 | 48,4230 | 48,3650 | 47,2750
Visne Suyu 0,7659 | 44,3830 | 43,7790 | 45,4430 | 44,6290 | 44,4050
Portakal Suyu 0,7085 | 42,8520 | 41,4610 | 43,0770 | 42,1550 | 41,8850
Kan 0,989 | 97,4520 | 96,9130 | 98,0500 | 97,6220 | 96,8850
Kirmizi Sarap 1,5917 | 37,6370 | 37,6490 | 40,2940 | 37,7340 | 38,9230
Cilek 1,1421 | 51,9800 | 51,7550 | 53,5610 | 52,0870 | 52,5490
Kar. Kirmizi | 0,7988 | 37,6490 | 37,9340 | 38,2900 | 38,2340 | 36,8860
Meyve._S.
Siyah Uziim 1,1867 | 22,7520 | 22,9190 | 26,4590 | 24,0750 | 25,5090
Pancar Tursusu 0,9738 | 55,0740 | 55,4770 | 56,3240 | 55,1320 | 54,6180
Camur 1,3823 | 40,4250 | 40,6090 | 42,7610 | 40,4890 | 39,3820
Sulu Camur 1,1702 | 31,4770 | 32,4110 | 32,1280 | 31,6100 | 30,0080
Miirekkep 0,8375 | 58,7700 | 58,5580 | 59,5940 | 59,4770 | 58,0590
Sulu Miirekkep 1,016 | 44,0830 | 44,1710 | 44,6770 | 44,7550 | 43,0960
40 °C PC8 pPC8/1 PC10 PC10/1 PC12-Ref
Burger Sos A BA BA A B
Mayonez B A A BA C
Yagl Domates Sosu A A A B B
Motor Yag1 (Temiz) BC A BA C C
Bisiklet Yag(Temiz) A B A A B
Hamburger Sosu A CD CB B D
Ac1 Biber Yagi A B B B B
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Rimel B BA BA A B

Ketgap A A A A B

Cikolata. Dondurma BC BC A BA C

Bebek M. (Havuglu) B BC A BA C

Nesquick BA A BA B

Cikolatali Puding B A A B C

Visne Regeli BA A BA BC C

Cilekli Dondurma BC BC A BA C

Cimen A A A A A

Cay A BA B BA B

Nescafe BA BA A B

Visne Suyu CB C A B CB
Portakal Suyu BA C A BC C

Kan BA B A BA

Kirmiz1 Sarap B B A B BA
Cilek B A B BA
Kar. Kirmizi Meyve S. BA A A A B

Siyah Uziim C CB A B A

Pancar Tursusu B BA A B B

Camur B A B B

Sulu Camur A A A A B

Miirekkep BA B A A B

Sulu Miirekkep BA A A A B

40 °C-Dokuma Pamuk Kumas

AAReflekrans (460 nm)
b fsormwasna -

Gimen
Kan
rap
Camur

Mesquick

Mirekkep

SuluCamur
Sulu Miirekkep

Siyah Uzam

Cilekli Dondurma

Kar_ Kirmizi M.

|50 ==—L5D PC8 =——PC8/1 ——PCl0 =—PCl0/1 PC12-Ref

Grafik 8: %12 Perkarbonat igeren deterjan referans kabul edildiginde, diger
deterjanlarin %100 pamuklu kumas iizerindeki ¢esitli kirlerin giderme etkisi
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Sonuglar ve Tartisma

Bu c¢alisgmanin amaci; yikama islemlerinde kullanilan ev-tipi toz
deterjanlarda, en sik yikanan beyaz tekstil materyallerinin beyazliklarinin
korunmasin1  yeni nesil nilianslama boya teknolojileri kullanarak
gelistirmektir.

Bu calismada, mevcut deterjan iiriiniine gore daha az CO, salinimi nedeniyle
gevreye daha duyarli, kumas beyazligim1i korumaya yonelik hammadde
degiskenlerikullanilarak, ¢esitli formiilasyonlar hazirlanmistir.  Deterjan
icerisinde bulunan hammaddelerden beyazlik saglamaya yonelik olanlarinin,
(niianslama boyalari, agartma sistemi) farkli oranlarda kombinasyonlar ile
optimum bilesimsaptanmaya c¢alisgilmistir. Burada erisilmek istenen asil
hedef, deterjan formiilasyonunda, beyazliktan 0diin vermeden mevcut
formiilasyonda kullanilan agartici sistemin azaltilmasidir. Bu ¢aligmada,
istenen beyazligi saglamada, niilanslama boyalarinin daha etkili olmasi
beklenmektedir. Agartici sistemin azaltilmasi ile deterjan {iretim maliyetinin
diismesi, ¢evreye salinan CO, miktarinin azalmasi ve tekstil materyallerinin
mukavemet kaybinin azaltilmasi gibi olumlu etkiler beklenmektedir.

Beyazlik degerlendirmesi testlerinden elde edilen sonuglara gore,
perkarbonat miktarindaki % 2’lik azalma niianslama boyas1 kullanimiyla
tolere edilebilmektedir. Perkarbonat miktar1 %2 daha az olan PC10 deterjan
formula, leke ¢ikarma testinde de mevcut iirlinden istatistiksel olarak daha
iyi kir giderme performansi gostermistir. %2’lik perkarbonat azaltilmasinin
hem deterjanin {iretim maliyetini diislirdiigii, hem de deterjan {iretimi
sirasinda ¢evreye salinan CO, miktarinda azalma sagladig tespit edilmistir.

Tesekkiir

Projemizi destekleyen ve ¢alismanin yapilabilmesinde bize maddi destek
saglayan T.C. Bilim, Teknoloji ve Sanayi Bakanligi’na (0885.STZ.2015
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INTEGRATION OF A HOT FAT PHASE INTO A COLD WATER
PHASE

SICAK YAG FAZININ SOGUK SU FAZINA ENTEGRASYONU
Fabian STAPPER

Netzsch Vakumix Gmbh
Zeppelinstrale 1 28844 Weyhe-Dreye Germany

Fabian.Stapper@netzsch.com

Abstract

In the course of time the production process in terms of investment,
consumption and production time have been changed.

Today it becomes more and more important to work as efficiently as
possible as well as keep the investment cost low.

One of the leading manufacturer in mixing and process technology has
developed some useful and innovative process techniques to revamp no
more modern production methods and process technologies on the present
state of the art.

The Leading Manufacturer has developed a special procedure as so-called
“hot/cold procedure” to suck in the hot fat phase is directly into the teething
of the Rotor/Stator System (homogenizer) in the cold water phase.

It is not necessary anymore to heat up the water phase before transfer the fat
phase which shortened the production time and brings high saving of energy
and water consumption.

Ozet

Zaman ilerledikge iiretim siiregleri, yatirim, tiikketim ve iretim siiresi
bakimindan degismektedir. Gilinlimiizde yatirim maliyetini diislirmenin
onemi kadar, verimli ¢calismak da 6nemli hale gelmistir.
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Uretim teknolojisi ve karistirmada 6nde gelen iiretici firma, su ana kadar
modern iiretim metodlarinda ve siire¢ teknolojilerinde olmayan, bazi
kullanigh ve yaratict siire¢ tekniklerini gelistirmistir.

Lider iiretici firma “sicak/soguk” prosediir olarak adlandirilan, sicak yag
fazinin, soguk su fazina, Rotor/Stator (homojenizator) dislerine direk
emilmesi sistemini gelistirmistir.

Bu sistem ile yag fazinin transferinden Once artik suyun isitilmasi bir
mecburiyet olmaktan ¢ikmis, bu sayede daha kisa iiretim siiresi, yiiksek
enerji ve su tasarrufu saglanmaktadir.
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TWO NEW PROCESSES IN VIEW OF THE IMPORTANCE OF
PROCESS INTEGRATION: ZEOLITE A and TCCA

PROSES ENTEGRASYONUNUN ONEMI ISIGINDA YENi
URETIMLER: ZEOLIT A VE TOZKLOR

Muhammed SEGMEN, Mustafa H. UGUR,
Prof. Dr. i. Ersan KALAFATOGLU

Koruma Klor Alkali Sanayi ve Ticaret A.S., Derince, KOCAELI
ersan.kalafatoglu@koruma.com.tr
Abstract

Chemical productions are under ever increasing pressure of environmental
pollution and worldwide market competition. To decrease the environmental
effect and the production costs possible solutions are changing the raw
materials, and/or recycling or converting the wastes to marketable products
by utilizing them in a different process (process integration).
The company has been working for more than 50 years in the production of
agricultural drugs, chlorine alkali industry and in the production of cleaning
and personal care products. Since 1994 under a new management the
company started to develope its own technology, became number one in the
production of sodium hydroxide and chlorine in three sites in Turkey with a
wide range of chemicals basing on the principal products.
Two new processes are being developed currently in the Koruma R&D
Center. As it is well known the cleaning products do not use phosphates any
more to decrease the hardness of water because of environmental concerns.
Zeolite A is currently used for this purpose which is basically sodium
aluminium silicate with very specific crystal structure generally produced
using sodium hydroxide, aluminium hydoxide, and silica. Koruma has the
advantage of using its own products and also utilizing the waste of zeolite
production in the existing processes.
The second product developed is TCCA (trichloro isocyanuric acid) also
called solid chlorine. One of the major raw materials is produced at Koruma.
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The waste of this process is recyled and/or utilized in the production sodium
hypochloride the oldest and well known cleaning product of the company.

Ozet

Kimya sanayii, ¢evre kirliligi ve diinya 6lceginde rekabet nedeniyle siirekli
artan bir baski altindadir. Cevresel etkileri ve iiretim maliyetlerini
azaltmanin olas1 yontemleri ham madde kaynaklarimi degistirmek ve/veya
atiklar1 prosese geri cevirmek ve/veya farkli bir proseste kullanarak
pazarlnabilir yeni {lriinler elde etmektir (proses entegrasyonu).

Sirketimiz 50 yil1 askin siiredir tarim ilaglari, klor alkali iiriinleri ve temizlik
ve kigisel bakim iiriinleri liretimi alaninda ¢aligmaktadir. 1994 yilindan beri
yeni yoOnetimiyle kendi teknolojisini gelistirmeye baslamis ve ii¢ farkli
yerdeki tesislerinde sodyum hidroksit ve klor ve bu temel bilesiklere
dayanan genis bir yelpaze igindeki tiriinleri iireterek Tiirkiye nin dnde gelen
bir firmasi olmustur.

Halen ARGE Merkezinde bu kapsamda iki yeni proses gelistirilmektedir.
Bilindigi iizere deterjanlar suyun sertligini diistirmek i¢in c¢evresel etkileri
nedeniyle fosfat bilesikleri igermemektedir. Bu amacla temel olarak bir tiir
sodyum aluminyum silikat olan ve ¢ok 6zel bir kristal yapiya sahip Zeolit A
sodyum hidroksit, aluminyum hidroksit ve silisten tretilmektedir. Kurum
proseste kendi {irlinlerini kullanma ve gelistirdigi prosesin atigin1 mevcut
diger proseslerinde degerlendirme agisindan 6nemli bir avantaja sahiptir.
Gelistirilen proseslerden bir digeri ayn1 zamanda tozklor olarak adlandirilan
TCCA (trikloro izo siyaniirik asit) dir. Baglica hammaddelerden biri
kurumda iiretilmektedir. Bu prosesin atig1 proses geri ¢evrilmekte ve/veya
en eski ve iyi bilinen hipoklorit tiretiminde kullanilabilmektedir.
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THE DEVELOPMENT OF CHEMOMETRIC METHODS BASED ON
MOLECULAR SPECTROSCOPY FOR THE STANDARDIZATION
OF PRODUCTION PROCESSES AND PRODUCT TRACEABILITY

OF PERSONAL CARE AND CLEANING PRODUCTS

FOURIER DONUSUMLU KIZILOTESI SPEKTROSKOPISI
KULLANILARAK KiSISEL BAKIM VE TEMiZLiK URUNLERININ
URETIM SURECLERININ STANDARDIZASYONU VE URUN
IZLENEBILIRLiGI iCIN KEMOMETRIK METOTLARIN
GELISTIRILMESI

Berfu. CIFTCI*, Prof. Dr. Durmus. OZDEMIR?

1 Dalan Kimya Endiistri AS.,
Kemalpasa Cad. No.325 35060 Pinarbas1 / IZMIR

2 izmir Institute of Technology, Department of Chemistry, Giilbahge-URLA
35430/ 1ZMIR

berfu.ciftci@dalan.com.tr

Abstract

Personal care and cleaning products are the main consumer goods. Changes
in our health caused by all of the chemicals that we are exposed to every day
if this products are not produced according to the regulations and determined
formulations. Because of this reason, control of the product formulation
quantitatively is important. There are some analytical methods for the
determine anion active matter, nonionic active matter and total active matter
in the product mixture. However these techniques are expensive and do not
give accurate results.

The purpose of this project principally based on development of
rapid, accurate and practical molecular spectroscopic technique based on
multivariate chemometric data analysis methods for the standardization of
production processes and product traceability of personal care and cleaning
products. In this study, 70 different liquid soap samples and 50 different
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shower gel samples are prepared in the lab conditions according to the
dataset which is designed for the multivariate chemometric data analysis
method. Subsequently, 17 (for liquid soap (9) and for shower gel (8)
components) multivariate calibration models were generated with
synthetically prepared samples by using Genetic Inverse Least Squares
(GILS) methods. These models were used to predict production samples.

Ozet

Kisisel bakim ve temizlik iiriinleri ana tiiketim maddelerindendir.
Eger bu iiriinler regiilasyonlara ve belirlenen formiilasyonlara uygun
tiretilmezlerse her giin maruz kaldigimiz bu kimyasallar saglik problemlerine
yol acgabilir. Bu sebeple {iriin formiilasyonlarinin kontrol edilebilmesi
onemlidir. Uriin karigimindaki anyon aktif madde, katyonik aktif madde,
noniyonik aktif madde ve toplam aktif madde icerigini belirlemek i¢in
analitik metotlar bulunmaktadir. Ancak bu teknikler pahalidir ve kesin
sonuglar verememektedir.

Bu projenin esas amaci kisisel bakim ve temizlik triinleri tiretim
stireclerinin  standardizasyonu ve {iriin izlenebilirligi i¢in molekiiler
spektroskopiye dayali cok degiskenli kemometrik veri analizi ile hizli, kesin
ve pratik metotlar gelistirmektir. Bu calismada laboratuar kosullarinda ¢ok
degiskenli kemometrik veri analizi metotu icin tasarlanmis veri setlerine
uygun 70 adet farkli sivi sabun numunesi ve 50 adet farkli dus jeli numunesi
hazirlandi. Daha sonra Genetik Ters Kiigiik Kareler (GILS) metotu ile 17 (9
stvi sabun, 8 dus jeli bileseni) cok degiskenli veri analizi modelleri
olusturuldu. Bu modeller iiretim numunelerinin i¢eriklerini tahmin ettirilmek
izere kullanildu.
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THE SYNTHESIS AND THE USAGE PROPERTIES OF POLY
(ACRYLIC ACID/MALEIC ACID SODIUM SALT)
IN DETERGENTS

POLI (AKRILIK ASIT/MALEIK ASIT SODYUM TUZU)
POLIMERLERININ SENTEZi VE DETERJANLARDA KULLANIM
OZELLIKLERI

Ozgiir POLAT?, Prof. Dr. Selahattin SERIN®
*Viking Temizlik ve Kozmetik Uriinleri
Paz.San.Tic.A.S.Izmir/TURKIYE
bCukurova Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Boliimii,
01330 Adana /TURKIYE

ozgpolat@gmail.com

1. Abstract

In this study, polycarboxylates which can be used as sequestering agents in
detergents and cleaning products that wouldn’t cause any enviromental
challenges, were synthesised. The water soluble polymer poly (acrylic acid /
maleic acid, sodium salt) was obtained by radicalic polimerization method.
Structure determination of the synthesized substance was determined by FT-
IR. Physical and chemical tests were conducted and differences are noted.
The properties of usage in detergents were examined. Poly (acrylic acid /
maleic acid sodium salt) polymer is a polymer that can be used instead of the
commonly used sequestering agents especially sodium tripolyphosphate
(STPP).

Keywords: polycarboxylates, water soluble polymers, sequestering agents.

2. Introduction and Scope

In chemistry sequestering agents can be identified as, a metal ion-binding
substance in solution by creating a ring without causing any chemical
changes. These can also be identified as chelating agents.

Sequestering agents can be divided into four main groups.
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Aminocarboxylates
Hydroxycarboxylates

Complex phosphates and phosphonates
Substituted Polycarboxylates

Hwn =

Substituted carboxylates can be shown in R-COOH form. Here” R”
represents the carbon chain, and “~-COOH” represents the functional group of
carboxylic acid. To polymerize the substituted carboxylates, they must have
double bonds in the carbon chain.This form of polymerized substances(fig;
1-1) can be used for different purposes in many fields of industry.

Katalizi
ILe=CH  ——— 0 H,C—CH
= 11 |

COOH COOH/ *®

Figure 1.1The Formation Of Polyacrylic Acid By Polymerization Of Acrylic
Acid Monomer

In a growing demand in recent years, in the European Union and the U.S,,
polycarboxylates is used in large quantities in the production process of
detergents. Polycarboxylates which are used in detergent formulations are
among the best known materials of water-soluble polymers(*Hauthal, 2009).
Polymers used in detergent products for this purpose, are usually in two
types but new ones are are being added. Acrylic Acid Homopolymers (PAA)
(Figure;1.2) and Acrylic Acid / Maleic Acid Copolymers (PAA/MA) (Figue
1.3) are the two of most commonly used polymers.

—[:(ZH —(_‘[|1)X—

COOH
Figure.1.2 Homopolymers Of Acrylic Acid (PAA)

L e )
—G{[H CHa }1 |l\(|,H TH }f}_

COOH COOH COOH

Figure.1.3 Acrylic Acid / Maleic Acid Copolymer (PAA/MA)
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3. Material and Method

First, maleic anhydride which was dissolved in water in the main balloon
heated up to 90 °C, and this way MA was formed. Under nitrogen,
polymerization was madein 4 hours with equal amount of dosing of
monomers (AA and MA mixture) and the initiator (Ammonium
peroxydisulfate, potassium peroxydisulfate, sodium peroxydisulfate). During
the reaction the temperature was kept constant to 88-90 °C’ and the izotermal
conditionwas provided. After the polimerization was completed, the reaction
was continued at the same temperature to complete the polimerization of free
AA and MA monomers that remain in the system.

Then sodium bisulfite (NaHCO3) was added in the system not to cause the
initiator’s continuing catalytic effect to avoid advaced polimerization and
studied at the same temperature for 30 more minutes. At the end of the
procedure the temperature was reduced to 60 °C’ and was neutralized with
sodium hydroxide (NaOH) (Figure.1.2).

The molecular weight of synthesized product (GPC),structure determination
(FTIR),metal binding capacity (Ca*", Mg®*, Fe**) was appointed, and pH,
viscosity, solids determination and refractive index analysis was made.
Synthesized PMA-Na is the copolymer of acrylic (AA) and maleic acid
(MA) in neutral structure and has a structure which is insoluble in alcohol
and other solvents but water.(Figure 3.1)

}_ig H ) H
C—C—CH,—C

COO™Na' COONa'l
Figure 3.1PMA-Na
4. Results And Discussions

In the study, water soluble polymer in structure of polycarboxylate (Acrylic
acid/maleic acid sodium salt) showing sequestering agent was synthesized.
Synthesized poly (acrylic acid / maleic acid sodium salt) polymer’s structure
determination of FT-IR, ion binding strength, the average molecular weight
analysis by GPC was made.

Five different properties of the polymers obtained by changing monomer
ratios were evaluated. The ion-binding tests which are significant in
industrial usage were conducted in comparison.
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The evaluation of the results show that the lack of environmental drawbacks
comparing to the other sequestering elements and the good levels of ion
binding strength make this polymer significantly important to the industry.
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Ozet

Bu calismada ¢evresel agidan sikinti yaratmayacak, deterjan ve temizlik
iirlinlerinde sekuester madde olarak kullanilabilecek polikarboksilat sentezi
yapilmigtir. Suda c¢oziinen poli (akrilik asit/maleik asit sodyum tuzu)
polimeri radikalik polimerizasyon yontemi ile elde edilmistir. Sentezlenen
maddenin yap1 tayini FT-IR ile saptanmistir. Fiziksel ve kimyasal testleri
yapilarak farkliliklart belirtilmistir. Deterjanlarda kullanim 6zellikleri
incelenmigtir. Poli(akrilik asit/maleik asit sodyum tuzu) polimeri sodyum
tripolifosfat (STPP) basta olmak iizere siklikla kullanilan diger sekuester
maddelerin yerine kullanilabilecek bir polimerdir.

Anahtar Kelimeler: polikarboksilat, suda ¢6ziinen polimerler, sekuester
madde,

Giris

Kimyada sekuester maddeyi, kimyasal degisme yaratmadan, halka
olusturarak ¢ozeltide metal iyonlarini tutan madde olarak tanimlayabiliriz.
Ayni zamanda selat yapici maddeler olarak da tanimlanabilir. Sekuester
maddeleri dort ana grupta toplamak miimkiindiir.

1- Aminokarboksilatlar

2- Hidroksikarboksilatlar

3- Kompleks fosfat ve fosfonatlar
4- Siibstitiie Polikarboksilatlar

Siibstitiie karboksilatlari, R-COOH seklinde gosterebiliriz. Burada R karbon
zincirini, -COOH ise karboksilik asit olan fonksiyonel grubu ifade
etmektedir. Siibstitlie karboksilatlari polimerlestirebilmek i¢in karbon
zincirinde ¢ift bag olmasi gerekir. Bu sekilde polimerlesen maddeler (Sekil
1.1) endiistrinin bir¢ok alanda degisik amaglar i¢in kullanilmaktadir.

Katalizo
O=CH  —— H,C—CH
“ | 151 |
COOl coon/ =

Sekil 1.1. Akrilik Asit Monomerinin Polimerleserek Poliakrilik Asit
Olusturmasi
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Son yillarda giderek artan bir talepte, basta Avrupa Birligi {ilkeleri ve A.B.D.
olmak tizere Ozellikle deterjan iiretiminin fazla oldugu polikarboksilatlar
yiikksek kullanim miktarlarina sahiptir. Deterjan formiillerinde kullanilan,
suda ¢oziinen polimerlerin en ¢ok bilinen maddeleri arasindadir (*Hauthal,
2009). Bu amagla deterjan iiriinlerinde kullanilan polimerler cogunlukla iki
tip olup, bunlara yenileri de ilave edilmektedir. En ¢ok kullanilan iki tip
polimer, akrilik asit homopolimeri (PAA) (Sekil 1.2.) ve akrilik asit/maleik
asit kopolimeridir (PAA/MA) (Sekil 1.3.).

— (e —cm, ) —
COOH

Sekil 1.2. Akrilik Asit Homopolimeri (PAA)

SR B )
—G(IH cHg}x.kfl,H TH I

COOH COOH COOH

Sekil 1.3 Akrilik Asit/Maleik Asit Kopolimeri (PAA/MA)

Materyal ve Metot

Oncelikle maleik anhidrit ana balon igerisinde suda ¢oziinerek 90 °C’ ye
sitilmigtir, bdylece MA olusmustur. Polimerizasyon azot atmosferinde,
monomerler (AA ve MA karigimi,) ve Dbasglaticinin - (amonyum
peroksidisiilfat, potasyum peroksidisiilfat, sodyum peroksidisiilfat) 4 saat
boyunca esit miktarda dozajlanmasiyla yapilmistir. Reaksiyon boyunca
sicaklik 88-90 °C’ de sabit tutularak izotermal kosul saglanmigtir.
Polimerizasyon tamamlandiktan sonra, sistemde kalan serbest AA ve MA
monomerlerinin tamamen polimerlesmesi i¢in 30 dakika daha ayn1 sicaklikta
reaksiyona devam edilmistir.. Sonrasinda baglaticinin katalitik etkisinin
devam ederek ileri polimerizasyona neden olmamasi igin sisteme sodyum
bisiilfit (NaHSOs3) ilave edilmis ve 30 dakika siire ile ayni sicaklikta
calisilmistir. Siire sonunda sicaklik 60 °C’ ye diisiiriilerek sodyum hidroksit
(NaOH) ile noétralize edilmistir (Sekil 2.2.). Sentezlenen iriiniin molekiil
agilig1 (GPC cihaz ile), yap1 tayini (FTIR), metal baglama kapasitesi (Ca®",
Mg?®*, Fe*") tayin edilmis; pH, viskozite, kati madde tayini, refraktif indeks
analizi yapilmistir.
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Sentezlenen PMA-Na, akrilik (AA) ve maleik asitin (MA) nétral yapida
kopolimeri olup; suda ¢dziinen, alkolde ve diger solventlerde ¢oziinmeyen
bir yapidadir (Sekil 2.1).

lﬁi_» H ) H
C—C—CH,—C

COONa' COONa'l

Sekil 2.1. PMA-Na

Sonug¢ ve Tartisma

Yapilan ¢alismada, yeni siilfone grup iceren, suda ¢oziinen, sekuester madde
ozelligi gosteren, polikarboksilat yapisinda Poli (Akrilik Asit/Maleik Asit
Sodyum Tuzu) polimeri sentezlendi. Sentezlenen Poli (Akrilik Asit/Maleik
Asit Sodyum Tuzu) polimerinin FT-IR yap1 tayinleri, iyon baglama gii¢leri,
GPC ile ortalama molekiil agirligi analizleri yapildi. Monomer oranlar
degistirilmek suretiyle elde edilen bes farkli polimerin 6zellikleri incelendi.
Endiistride kullanimini 6nemli kilan iyon baglama testleri karsilastirmali
olarak yapildi. Alian sonuglar degerlendirildiginde, ¢evresel agidan da diger
sekuester maddelere gore zararlarinin olmamasi ve iyon baglama giiglerinin
iyi seviyelerde olmasi bu polimerin endiistri i¢in dnemini gostermektedir.

TESEKKUR

Bu ¢aligma, 00649.STZ.2010-2 kodlu, SAN-TEZ Projesi kapsaminda Bilim,
Sanayi ve Teknoloji Bakanlig1 tarafindan desteklenmistir. Bilim Sanayi ve
Teknoloji Bakanlig1 ve Viking Temizlik ve Kozmetik Uriinleri Paz.San.Tic.
A.S. © ye katkilarindan dolay1 tesekkiir ederim.
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SISTEMLERININ KULLANIMI
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Abstract

Due to the rapid developments of technology and science and the
increase of consumer expectations, new technologies called “Cosmetic
Textile” have been presented to the textile industry. Cosmetic Textiles are
defined as the textile product which has the main purpose of showing
cosmetic effects and includes cosmetic product having time-release property.
In order to protect the mentioned cosmetic content from environmental
conditions (temperature, humidity, contamination, etc.), it should be
encapsulated by using liposome technologies. The desired property of the
product is obtained by the release of the content from these carrier systems
in time (slow release) and the exposure to the skin by wearing the garment
and by the natural body movements.

The aim of this research is to produce the cosmetic textile products was
achieved by using liposome technologies which is an innovative perspective
to the textile sector. The expected product of the project is aimed to be
cosmetic textile products having moisturizing, re-epithelization and relieving
cracks effect. In order to achieve this effect, allantoin was used as the active
ingredient. Material characterization tests of produced liposomes were
conducted and produced liposomes and were applied to the polyamide
fabrics by using crosslinker. By means of the intended outcomes of this
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research, alongside technological value, functional textiles which are
suitable for today's fashion sense and high value-added are aimed to be
produced.

Authors express their thanks to Tiibitak (Scientific and Technological
Research Council of Turkey) for financial support in this project (No:
114M031)

Keywords: cosmetic textile, liposome, allantoin

Ozet

Son yillarda teknoloji ve bilimdeki hizli gelismeler ve tiiketici
beklentilerinin artmasi ile Kozmetik Tekstil tirtinleri tekstil endiistrisine
sunulmustur. “Kozmetik Tekstil” temel amaci kozmetik etki gdstermek
olan ve zamanla salinan bir kozmetik iiriin tasiyan tekstil iiriinii olarak
tanimlanmaktadir. Aktif icerigin veya aktif icerik karisiminin insan
viicudunun farkli yiizey kisimlari, 6zellikle epidermis iizerine agiga g¢ikmasi
sayesinde etki etmektedir ve istenen etkiyi saglayacak kozmetik igerigin
giysinin kumasina baglanmasi sayesinde {iretilmektedir. Bahsedilen
kozmetik icerigin c¢evre kosullarindan (1s1, nem, kontaminasyon wvb.)
korunmasi i¢in lipozom teknolojileri  kullanilarak  hapsedilmesi
gerekmektedir. Giysinin giyilmesi ve viicudun dogal hareketi ile aktif
icerigin zaman (yavas salinim) i¢inde bu tasiyici sistemlerden salinmasi ve
ciltte aciga ¢ikmasinin saglanmasi sayesinde iiriinden beklenen 6zellik elde
edilmektedir. Kozmetik tekstiller cildi koruma performanslarin1 kozmetik
tirtinlere gore daha uzun siire muhafaza etmektedir.

Kozmetik maddeler ile tekstil materyallerinin bir araya getirilmesi
sayesinde kozmetik {irlinlerin sunumu i¢in essiz bir platform olusmustur.
Boylece tiiketiciler tekstil {irlinlerini giinlitk hayatlarinda giydiklerinde
kozmetik iiriinlerden bekledikleri nemlendirme, serin tutma, genclestirme,
UV koruma, yara iyilestirme, seliilit dnleme, sikilagtirma, cildin rengini
beyazlastirma veya bronzlastirma, yag eritme, ter dnleme, viicut kokusunu
maskeleme, kas gevsetme gibi bircok 6zellige de sahip olmaktadirlar.

Aragtirmada tekstil sektoriine yenilik¢i bir bakis acist kazandiran
lipozom teknolojisi kullanilarak kozmetik tekstil iiriinlerinin iretimi
gerceklestirilmistir.  Uretimi  hedeflenen kozmetik tekstil {iriinlerinin
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nemlendirici, epitel yenilemeyi hizlandirici ve catlak giderici ozellikte
iiriinler olmas1 amaglanmistir. Bu etkinin saglanmasi amaciyla aktif igerik
olarak allantoin kullanilmistir. Aktif igerik, kontrollii salimim ozelligi
kazandirilmas1 amaciyla lipozom icine hapsedilmistir. Uretilen lipozomlarin
karakterizasyon testleri yapilmis ve capraz baglayici kullanilarak poliamid
kumaglara uygulanmigtir. Arastirmanin hedeflenen c¢iktilart ile teknolojik
degerinin yaninda, giiniimiiz moda anlayigina uygun, katma degeri yiiksek
fonksiyonel tekstil iiretimi saglanmstir.
Anahtar Kelimeler: kozmetik tekstil, lipozom, allantoin

1. Giris

Tekstil triinleri, glinliik hayatta gii¢lii glines 15181, asir1 sicak veya
soguk gibi hava sartlarindan, hasere ve zararli kimyasallar gibi ¢evredeki
tehlikelerden insan viicudunun korunmasinda 6nemli bir rol oynamaktadir.
Insanin ikinci cildi olarak, insan derisini tehlikelerden korumakla kalmayip
ayni zamanda insan cildinin sagligini1 da korumaktadirlar. Bu nedenle, tekstil
driinlerinin  saglikla ilgili fonksiyonlarmin arttirllmasi daha Onemli
olmaktadir [1]. Son yillarda, tip ve saglik ve hijyen sektorlerinde kullanilan
fonksiyonel tekstiller, tekstil alaninin hizla biiyiiyen bir dalidir [2].
Kozmetik iriinler ile tekstil {irlinlerinin birlestirilmesiyle nemlendirme,
zayiflama, canlandirma, serinletme, tazelenme, sogutma, UV koruma gibi
kozmetik triinlerden beklenen ozelliklerin kazanilmasi igin essiz bir
platform olusmaktadir [3, 4, 5].

Tekstil Endiistrisi ve Giyim Standartlar1 Ajans1 (BNITH) tanimina
gore, kozmetik tekstil “insan viicudu( drnegin; epidermis, sa¢ ve dis cinsel
organlarin temizlenmesi, giizel koku yaymasi, viicut kokularinin giderilmesi
veya korunmasinda) ile temas ettiginde, icerdigi bir madde veya karigim
halindeki aktif molekiilleri zaman i¢inde agiga ¢ikaran tekstil materyali”dir
[6]. Su anda, piyasada bulunan kozmetik tekstiller, tekstil mevzuatindan
daha kisitlayici olan Avrupa Kozmetik Direktiflerine tabidir [7].

Adindan anlasildig1 gibi, Kozmetik Tekstiller, bir kozmetik preparat,
tekstil {irlinii ve baglayict maddenin bir araya getirilmesiyle elde edilen ve
kozmetik iirtinler ile ayn1 6zelliklere sahip olan tekstil malzemeleri olarak
tanimlanabilmektedir [1,8]. Bilinen kozmetik iiriinler gibi, kozmetik
tekstiller de son kullamim uygulamalarma gore farkli kategorilere
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ayrilmaktadir. Farkli uygulama amaglar1 agisindan, kozmetik tekstil siniflart
asagida listelenmistir [1,4].

\

Nemlendirici

Iyilesmeyi tesvik edici

Epitel yenilemeyi destekleyici
Sikilastiric ve/veya yapilandirict
Seliilitgiderici & yag yakici
Beyazlatic1 & kirisik giderici
Aromatik &Parfiimler

Inceltici& zayif kalmay saglayici
Antimikrobiyal & Antifungal

UV koruyucu

Enerji verici & tazeleyici
Rahatlatici& baski giderici
Kozmetik tekstil ve kozmetik tiriinleri arasindaki fark, son kullanim

A N N N SR N NN

yerine gore degisen yavas salinim 6zelliklerinin farkli olmasidir. Genellikle,
kozmetik tekstiler cilde faydali igerikleri kaybolana dek cildi koruma
performanslarini {izin siire muhafaza ederken, kozmetik kremler ve
losyonlar sadece belirli bir siirede etkilidir ve cilt bakim malzemeleri
etkilerini kaybetmektedir. Tabii ki, kozmetik iiriinleri ile karsilastirildiginda
kozmetik tekstillerin de, cilt emilimi ylizdesi ve zamana bagl ve sinirh
serbest birakma davranislar1 gibi dezavantajlart bulunmaktadir [1].

Cilt bakimmi saglayan lifli materyaller, kozmetik amaclh aktif
maddeyi deri temas: ile transfer edecek sekilde tasarlanmigtir. Tasarim,
giyilebilir tekstil igine biyoaktif maddelerin aktarilmasi ve viicudun dogal
hareketi ile cildin yavas yavas giiclenmesi ve canlanmasidir [2].

2. Kozmetik Tekstillerin Etki Mekanizmasi
Kozmetik  tekstil  iiretiminde  tekstil  liflerinin  fiziksel
immobilizasyonu veya aktif molekiiller iceren nano bilesiklerle emdirilmesi
esas alinmaktadir. Bu aktif nano nesnelerin hazirlanmasi genel olarak aktif
molekiillerin sabit kiiresel polimer matrisi (parcaciklar veya kapsiiller) ile
kapsiillenmesi ve lif iizerine baglanmasi esasmna dayanmaktadir. Aktif
molekiiliin a¢iga ¢ikmasi polimer matrisi ya da kabugun bazi durumlarda
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fiziksel olarak bozulmasi ya da molekiil diflizyon isglemleri araciligr ile
nedeniyle olmaktadir [6].

YT

Sekil 1. Kozmetik Tekstillerin etki mekanizmasi

Sekil 1 kozmetik tekstillerin deri ile temas ettiginde etki
mekanizmasint gostermektedir. Aktif maddenin kontrollii saliverilme
ozellikleri kozmetik tekstiller ile ilgili olarak calisilmasi gereken 6nemli bir
konudur. Yavas salinimli dagitim mekanizmasi sayesinde, kozmetik
maddenin asir1 dozda insan cildi iizerine serbest kalmasini Onlenerek
kontrollii bir sekilde salinim saglanabilmektedir.

Kozmetik madde sisteminin biyouyumluluk 6&zelligi kozmetik
tekstillerin gelistirilmesinde énemli bir husustur. Biyouyumluluk, belirli bir
uygulama i¢inde materyalin ana materyal ile yetenegini gerceklestirmesi
olarak tanimlanabilmektedir. Kozmetik tekstillerin kozmetik madde saglama
sistemi toksik ve kanserojen olmamali ve mutajenite ve teratojeniteye neden
olmamalidir. Ex-vivo uygulamada, kozmetik tekstil aktif maddeler salinimi
sirasinda ciltte herhangi bir tahrigse neden olmamalidir. Bu konuda artan talep
nedeniyle, arastirmacilar ve tekstil tireticileri kozmetik tekstillerin aragtirma
ve uriin gelistirme konularinda biiylik 6l¢iide yatirnm yapmaktadir. Genel
olarak arastirmalar su konulara odaklanmaktadir:

a) Tekstillerin kozmetik ve saglik uygulamalarindaki olanaklari, firsatlari
ve kisitlamalari,

b) Fonksiyonel olarak artan dayaniklilik ile aktif maddeleri birlestirmenin
olas1 yollari,

¢) Giivenli kullanim i¢in kozmetik tekstilin degerlendirilmesinde
kullanilacak sistematik karakterizasyon modeli arastirma,

106



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

d) Biyolojik olarak giivenli olmasi ve insan cildine olan biyolojik
faydalar1 [15].

3. Kozmetik Tekstillerin Uretim Yontemleri

Cogu insan i¢in tek kullanimlik emdirilmis mendiller daha tanidik
olmasina ragmen, giinliik giysilere kozmetik {riinlerin yiiklenmesi fikri
yakin zamanda ortaya c¢ikan bir fikirdir.[3]. Amac belli hedef bolgeye
kontrollii  salinim yapan kapsiillerin  kullanimidir.  Enkapsiilasyon
teknolojileri tekstil iriinlerinin  6zelliklerini iyilestirilmesi ve yeni
fonksiyonlar kazandirilmasinda kullanilan Mikrokapsiilasyon, Molekiiler
enkapsiilasyon ve lipozom gibi bir¢ok yoOntemi icermektedir [8, 16].
Aragtirmada, biyolojik olarak uyumlu olmasi nedeniyle, lipozom tastyici
sistemi secilmis ve kozmetik tekstil {iretiminin {iretilmesi amaciyla
kullanilmgtir.

Lipozomlar

Lipozomlar fosfolipitlerden olusan kompozit yapilardir ve az
miktarda bagka molekiiller igerebilmektedir. Lipozomlarin boyutu birkag
mikrometreden, birka¢ yliz mikrometre araligina kadar degismektedir,
yilizeyine ¢esitli maddeler baglanabilen tek tabakali lipozomlar genellikle
diisiik boyuttadir[16].

Lipozom ismi Yunanca iki kelimeden tiiretilmistir: “Lipos” yag,
“Soma” beden anlamina gelmektedir. Yapisal olarak, lipozomlar, sulu bir
birimin membranéz lipit ¢ift tabaka ile tamamen kapali oldugu konsantre
tastyict sistemlerdir. Membranlar, hidrofilik bir bag grup ve bir hidrofobik
kuyruk grubuna sahip fosfolipitlerden olusmaktadir. Bag kismi suya baglidir
ve uzun hidrokarbon zincirinden olusan kuyruk kismi, su tarafindan
itilmektedir. Dogada, fosfolipitler iki tabakadan (¢ift tabakali) olusan stabil
bir membran olarak bulunmaktadir. Su varliginda, bas kismi suya bakacak
sekilde bir yiizey olusturmaktadir.
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B <« Polar ends

Non-polar
bilayer

: Hydrophilic pocket
Sekil 2. Sulu ¢ozeltide fosfolipitlerin lipozom formunu alis semast

Su kuyruk kismimi itmekte ve sudan uzak bir ylizey olusturmaktadir.
Bir hiicrede, bir tabakanin bas kisimlari su ile etkileserek hiicrenin dis
ylizeyini, diger bir tabakanin bas kisimlari hiicrenin i¢ kismindaki su ile
etkileserek hiicrenin i¢ yiizeyini olusturmaktadir. Bir tabakanin hidrokarbon
kuyruk kismui ile diger tabakanin hidrokarbon kuyruk kismi bir araya gelerek
cift tabaka yapisini olusturmaktadir.

Membran fosfolipiti bozuldugunda, ¢ift tabaka veya tek tabakalari
olarak da, normal hiicreden daha kiigiik boyutta kiiciik kiireler olusturacak
sekilde kendilerini yeniden birlestirebilmektedir. Cift tabakali yapilar
lipozom, tek tabakali yapilar misel olarak adlandirilmaktadir. Plazma
membranindaki lipitler genellikle fosfatidiletanolamin ve fosfatidilkolin gibi
fosfolipitlerdir. Fosfolipitler hidrofibik kuyruklu ampifiliktir; polar bas kismi1
hidrofiliktir. Plazma membraninin her iki tarafi sulu soliisyonlara doniiktiir
ve kendi fosfolipitleri hidrofobik kuyruklari birbirine donik olarak
yerleserek ¢ift tabakali fosfolipit yapiy1 olusturmaya uygun hale gelmektedir.

Lipozomlarin avantajlar1 asagida listelenmektedir:

e Timor dokulart (lipozomaldoksorubisin) igin se¢ici hedef bolgeye etki
etmesi

» Artan etkinligi ve terapdtik indeksi

* Enkapsiilasyon ile artan stabilitesi

* Enkapsiile edilen maddelerin toksik zarardan korunmasi

*  Gelistirilmis farmakokinetik etkileri (eliminasyonun diismesi, etki
sliresinin artmasi)
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o Aktif hedefin saglanmasi i¢in 6zel bilesikler ile birlesebilme esnekligi
[17].

4. Kumasa Aplikasyon

En yaygin kumasa sabitleme teknolojisi, kullanilan kozmetik ve
tekstil sistemiyle ve ciltle uyumlu binder olarak adlandirilan maddelerin
kullanimidir. Kullanilan binder tipleri genellikle c¢apraz baglanabilir
silikonlar (poliakrilatlar, EVA (polietilenvinilasetat) ve poliiiretanlardir.
Mikrokapsiil, kompleksler veya yiiklenmis partikiillerin liflere efektif olarak
baglanmasi ve yikama sirasinda uzaklagma miktarinin azaltilmasi i¢in belli
miktarda binder kullanilmasi gerekmektedir. Kapsiile edilen kozmetik
maddelerin salim hizi mikrokapsiil ve lipozomlar1 tamamen kaplayan
binderlere baglidir ve binderler giyinme esnasindaki bozulmalar1 6nlemekte
ve ayrica kozmetik igerigin salinimini geciktirmektedir [7].

Tekstil terbiye sektoriinde iki 6nemli uygulama kullanilmaktadir:

a) Emdirme prosesi

b) Cektirme prosesi

Emdirme islemi sirasinda, kumas emdirme banyosuyla isleme tabi

tutulmaktadir. Bu emdirme banyosu binder, yumusaticilar, slaticilar gibi
yardimc1 maddeler ile birlikte lipozomlarin sulu dispersiyonundan
olugmaktadir. Emdirme banyosu ile igslem ardindan kumas istenen flotte
miktarinin alinmasim1 saglamak i¢in basinci ayarlanmis bir ¢ift kauguk
silindir arasindan gegirilerek sikilmaktadir. Kumagin kurutulmasi ve binderin
kumasa baglanmasi amaciyla kumag kurutucuya sokulmaktadir. Kumas 105-
140°C’de birkag saniyeden, birka¢ dakikaya kadar degisen siirelerde isleme
tabi tutulmaktadir.

Cektirme prosesinde ise farkli prensipler kullanilmaktadir. Kumas ya
da bitmis iirtin belirli miktarda su, lipozom dispersiyonu, binder, yardimci
maddeler, pH ayarlama igin asitler/bazlar konulmakta, gerekli siire, hiz ve
sicaklikta islem gormektedir. Bu islem yikama makinelerinde yumusaticilar
ile caligma seklinin gelistirilmis bir halidir.

Kozmetik tekstil iiretiminde piiskiirtme, baski ve kaplama gibi diger
terbiye islemlerinin 6nemi daha az olmakla birlikte, bir segenek olarak
uygulanabilmektedir. Kot parcalara sprey uygulamasi mikrokapsiillerin
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uygulanmasi igin iyi bir secencktir. Baski ve kaplama islemleri
mikrokapsiillerin kumasin tek tarafina uygulanma saglamaktadir. Bu
uygulama ile mikrokapsiiller ¢ok derine niifuz etmediginden kozmetik
icerigin cilde transferi i¢in daha faydalidir [3].

5. Allantoin Ozellikleri ve Kimyasal Yapisi

Arastirmada tretimi amaclanan kozmetik tekstil tiriinliniin nemlendirici,
epitel yenileyici ve catlak giderici 6zellikte olmasi nedeniyle aktif igerik
olarak Allantoin kullanilmistir. Allantoin; hayvanlar, bakteriler ve bitkiler
gibi bircok organizma tarafindan iiretilen dogal bir kimyasal bilesiktir [21].
Insan ve primatlar disinda kalan memeli hayvanlarin siitiinde ve tedavi edici
ozellige sahip karakafes otunun ekstraktinda bulunmaktadir [23]. Allantoin
plirinin  oksidasyonu yoluyla kimyasal olarak sentezlenebilmektedir.
Kimyasal yol kullanilarak elde edilen allantoin, dogal allantoin ile tamamen
aynidir ve dolayisiyla giivenlidir ve toksik degildir [21].

Allantonin  C4HgN4O; kimyasal formiilasyonlu bir bilesiktir ve 5-
Ureidohidantoin; 2,5-Diokso-4-imidazolidiniliire; Glioksilik asit diiireid;
Ureidohidantoin olarak da tanimlanmaktadir. Renksiz kristal yapida toz bir
goriintiiye sahiptir. Yogunlugu 1,45 g/cm®tiir ve erime noktas1 230°C’dir.
Allantoin kozmetik {iriinlerin sulu fazlarinda ¢oziiniir, fakat ¢ogunlukla
kullamlan kozmetik yaglarda ¢oziinmez. 25°C suda % 0.5 oraninda
¢ozlinlirliige sahiptir. Sulu ¢ozeltileri pH 4-9 arasinda stabildir. Kuvvetli asit
ve bazlarin sulu ¢ozeltilerinde bozunmaktadir [22,24].

0
NH o NH,
g
H
0

Sekil 3. Allantoinin kimyasal yapisi

Allantoin anti enflamatuar ve deri iritasyonunu Onleyici ozellige
sahiptir. Bu nedenle kozmetik ve kisisel bakim ftriinlerinde kullanilan bir
aktif iceriktir. Deri bakim {iriinlerinde, allantoin derinin nemlenmesine ve
yumusamasina yardimci olmaktadir ve keratinolitik olarak etki
gostermektedir. Keratinolitikler epidermiste bulunan Kkeratini ve esnek
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yapida olmayan proteini yumusatmaktadir. Keratini yumusamasiyla deride
suyun tutulumu artmaktadir. Bu durum derinin daha yumusak ve nemli
kalmasini saglamaktadir [23].

Allantoin yara, yaniklar ve giines yaniklari, akne ve cilt dokiintiileri, deri
iltihabi, sedef, egzama, catlaklar ve siyriklarin tedavisinde faydalidir.
Allantoin yiiz genglestirme iiriinlerinde kullanilan yaglanma karsit1 bir aktif
iceriktir. Sagladig etkiler, toksik olmamasi ve diigiik konsantrasyonlarda da
etkili olmasi ve kozmetik iiriinlerde ve tibbi iriinlerde kullanilan aktif
maddelerin ¢ogu uyumlu olmasi nedeniyle allantoin g¢esitli yiiz
temizleyicilerinde, akne giderici iriinlerde, glines kremlerinde,
nemlendiricilerde, deodorantlarda, sa¢ bakim iiriinlerinde, tiras iiriinlerinde,
dis macunlarinda ve diger 6zel cilt bakim {iriinlerinde kullanilmaktadir [25].

6. Yapilan Calisma ve Sonuglari

Arastirmanin amaci nemlendirici, epitel yenilemeyi hizlandirict ve
catlak giderici Ozellige sahip kozmetik tekstil iirliniin Uretilmesidir. Bu
amagla oncelikle allantoin yiiklii lipozom iiretimi yapilmistir. Lipozom
formiilasyonunun  karakterizasyon  testleri  yapilmigtir.  Lipozom
formiilasyonunun karakterizasyon testleri yapildiktan sonra, poliamid
kumasa uygulanmustir. Lipozom formiilasyonunun iiretimi igin ince film
hidrastayonu yontemi kullanilmisgtir [20]. Formiilasyonunun {retiminde
yumurta lesitini ve kolestrol kullanilmistir. Lipozom formiilasyonunun Zeta
potansiyeli, polidispersite indeksi (pDI), pH, enkapsiilasyon etkinligi (EE) ve
iletkenlik degerleri tespit edilmistir. Lipozom formiilasyonunun salim
ozelligi diyaliz torba metoduna gore calisilarak hesaplanmistir. Bu
adimlardan sonra, allantoin yiikli lipozom formiilasyonu emdirme
yontemine gore binder kullanilarak poliamid kumasa uygulanmustir.

Yapilan deneysel ¢alismalar sonucunda lipozom formiilasyonunun
tekstil {irlinline uygulanmasi i¢in istenen boyutta oldugu goriilmiistiir.
Lipozom formiilasyonunun zeta potansiyeli degeri -5, pH degeri 3,87 ve
iletkenlik degeri 518 ps/cm olarak oOlgiilmiistiir. Allantoinin hidrofilik
Ozellikte olmasi nedeniyle enkapsiilasyon etkinligi 5.43 olarak
hesaplanmistir. Lipozom formiilasyonunun In-vitro salim degeri %83.19
olarak hesaplanmistir. Lipozomlar kumasa uygulandiktan sonra SEM
goriintiilemesi yapilmig ve kumas yiizeyinde goriintiilenmistir.
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Tim bu sonuglar 1s18inda allantoin yiiklii lipozom formiilasyonu
kozmetik tekstil tiretimi i¢in uygun oldugu saptanmustir.

7. Sonug

Kozmetik tekstil giinlik yasamimizda etkili rol almaya baslamig
olup, giin gegtikce daha popiiler pazar olmakta, tekstil sektoriinde onemi
gittikge artmaktadir. Kozmetik tekstil uygulamalari, biyomedikal alana
kadar genisletilebilmektedir. Klasik olarak, istenmeyen cilt hastaliklar1 olan
insanlarin tedavileri oral veya topikal ilaglar, ya da her ikisinin
kombinasyonu ile yapilabilmektedir. Deri iizerinde biyolojik maddelerin
kullanimi ile ilgili sorunlar genellikle uygunsuz, gecikmis ya da eksik doz
kullaninmu ile ilgilidir. Enkapsiile edilen maddeler ile biyomedikal tekstillerin
gelistirilmesi cilt bakim ¢ozlimleri sunumu ve cilt hastaliklar1 tedavisi igin
daha giivenilir ve dayanikli uygulamalari sunacaktir. Aktif maddenin
kontrollii salimin1 saglamak ig¢in ilaglarin enkapsiilasyonu ve deri yoluyla
emilim sonucu olusan deri ile ilgili sorunlart ¢6zmek iizerine
yogunlasilacaktir.

Adidas, Nike ve aym1 zamanda L'Oreal gibi uluslararasi firmalar,
yenilikgi aktif tekstiller olarak kabul edilen kozmetik tekstiller {izerine ciddi
arastirmalar yapmaktadir. Kozmetik tekstil gelistirilmesindeki talep mevcut
yasam kosullarinda insanlarin 6z bakim ihtiyaglarii karsilama istegini
yansittigini gostermektedir.

Kozmetik tekstil {riinlerinin iiretimi ve etkileri konusundaki
calismalar baglangi¢c asamasinda olmasina ragmen, kozmetik tekstil iiriinleri,
tiikketicilerin ilgisini ¢gekmektedir. Bu alanda daha ¢ok arastirma yapilmalidir.
Kozmetik tekstiller, kullanicilarina bazi avantajlar saglayabilir; ancak
etkilerinin  objektif olarak degerlendirilmesi ve rapor edilmesi
gerekmektedir. Gelisen yasam standartlar1 ve artan kaliteli yasam bilinci ile
tiikketiciler icin yeni tip, katma degeri yiiksek iirlinler olarak kozmetik
tekstiller umut verici olarak goriinmektedir [1].

Tesekkiir

Yazarlar 114M031 no’lu proje ile mali destek veren TUBITAK’a (Tiirkiye
Bilimsel ve Teknolojik Arastirma Kurumu) tesekkiir etmektedirler.
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A NEW BIONANOTECHNOLOGY PRODUCT IN THE AREA
OF COSMETICS AND BIOMEDICAL APPLICATIONS:
NANO CELLULOSE

KOZMETIiK VE MEDIKAL ALANINDA YENI
BiYONANOTEKNOLOJIK URUN:
NANO SELULOZ
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Abstract

As the need for ecofriendly materials increase in the world, it is currently
possible to obtain nano scale biological materials from plants and bacteria at
this nanotechnology age. Nano cellululose is thought as the new miracle
material that would revolutionize many applications. In some of our studies
we formed polyurethane nanocomposites with different nano cellulose types.
In our studies, it was discovered nano cellulose had a very important effect
in the mechanical properties and also it had a clear advantage of increased
biocompatibility. We had utilized different nano cellulose types, namely
microfibrillated cellulose and bacterial cellulose. Bacterial cellulose being
obtained from bacteria is pure form of cellulose compared to microfibrillated
cellulose as bacterial cellulose is obtained from bacteria. Bacterial cellulose
does not only increase the mechanical properties significantly but also it
increases the biocompatability of the materials. In one of our last study, we
have coated thermoplastic polyurethane artificial blood vessel with bacterial
cellulose and we have clearly shown that biocompatability increased
significantly compared to uncoated sample. The hydration effect of
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nanocellulose is also studied by our group using water contact angle
measurements. Furthermore, the viscosity modifying effects of nanocellulose
for cosmetics has been also carried out in our laboratories. In our last term,
we have been focusing on the production of biosensors using biobased
resources and we lately formulated conducting nanocellulose biosensor and
it is about to completed.

Keywords: Biotechnology, Nanotechnology, Plant Products,
Biocompatability, Biosensors

Ozet

Diinyada git gide artan gevre duyarliligi ve dogal maddelere olan ihtiyaglar
dogrultusunda bitkilerden ve bakterilerden elde edilen seliiloz {iriinlerini
giinimiiz nanoteknoloji ¢aginda nano Olgekli elde etme imkani
bulunmaktadir. Nano seliiloz diinyada yeni ¢igirlar agmasi beklenen dogal
bir iiriin olup ¢ok farkli tiirleri bulunmaktadir. Yapmis oldugumuz
caligmalarin bir kisminda poliliretan ile nanokompozitleri hazirlanmistir.
Politiretan malzemelerin mukavemet degerlerinde 6nemli artislar yaratmanin
yant sira biyomedikal uygulamalarda da bakteriyel seliilozun poliiiretan
malzemelerde biyouyumlulugu arttirdig1 tespit edilmistir. Yapilan ¢ok farkli
caligmalarda farkli nano seliiloz tiirleri ¢alisilmis, mikrofibriller seliilloz ve
bakteriyel selilloz konularinda calismalar yapilmistir. Bakteriyel selilloz
bakterilerden elde edildigi i¢in tamamen saf bir seliiloz tiirii olup, ¢ok {istlin
mekanik performansh iiriinler elde etmenin yani sira kozmetik agisindan
onemli sonuglar elde edilmistir. Ozellikle de en son yapilan bir calismamizda
termoplastik poliliretan malzemeden elde edilen yapay damar malzemesinin
tizeri bakteriyel seliiloz ile kaplanarak biyouyumluluk agisindan ¢ok olumlu
sonuglar almmustir. Nano selilloz malzemesinin nemlendirici 6zelligi
konusunda su temas acist g¢aligmalarimiz tamamlanmis olup kozmetik
iriinlerde vizkozite arttirict ve kivam saglayici 0Ozelligi konusunda da
calismalarimizdan ornekler sunumda paylasilacaktir. Ayrica yeni gelisen
teknolojiler arasinda yer alan biyosensor ¢aligmalarimiz da devam etmekte
olup, nano seliiloz esasli iletken 6zellige sahip biyosensor ¢alismalarimiz da
tamamlanmak {izeredir.

Anahtar Kelimeler: Biyoteknoloji, Nanoteknoloji, Bitkisel Uriinler,
Biyouyumluluk, Biyosensor
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DUAL PURPOSE HARD SURFACE CLEANER FOR LIMESCALE
REMOVAL

CIFT ETKILI KiREC COZUCU SERT YUZEY TEMIZLEYICi

Giinsu. KOMURCUOGLU, 1. Simsek TURAN, Turgut. TAS,
Yasemin. CAYAN

Hayat Kimya San. A.S. Research and Development Center,
Sepetlipinar Mah. Osman Senol Cad. No:26, Kocaeli/TURKEY

gkomurcuoglu@hayat.com.tr
Abstract

In the cleaning of hard surfaces, it has been always a challenge to reach the
complete cleaning due to the limescale formation. This limescale formation
becomes more severe in places where the hardness of the tap water is high
which makes cleaning process even more compelling. Besides, the deposited
limescale is more or less colorless and as a result, the detection and visual
recognition of these salts becomes difficult.

Incomplete cleaning of hard surfaces can be prevented in two ways: i.by
using a colored cleaning composition to determine whether the deposited
area is covered with the composition or not, ii.by using of a cleaning
composition involving an organic dye compound which indicates the
completion of the cleaning process via colorimetric change upon interaction
with the solubilized metal ions responsible for water hardness. Both
strategies suffer from a disadvantage that they do not inform the consumer
about the all phases of cleaning process like attainment of limescale removal
and coverage of deposited area.

The above mentioned problem has been overcome by dual purpose liquid
acidic cleaning composition. This composition assists the completion of the
cleaning both by indicating whether the target area is covered or not and by
indicating the completion of the cleaning process by change in color. This
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allows the consumer to maintain using the product to its full extent by
facilitating an easy, safe and effective cleaning.

Ozet

Kire¢ olusumundan o6tiirii, sert ylizeylerin temizliginde tamamen temiz
ylizeylere ulasmak her zaman zor olmustur. Kire¢ olusumu suyun sert
oldugu yerlerde daha yaygin sekilde goriilmekte ve bu durum temizleme
islemini daha da zorlastirmaktadir. Bunun yaninda, birikmis kire¢ neredeyse
renksiz oldugu i¢in, fark edilmesi ve goz ile teshis edilmesi zor olmaktadir.

Sert yiizeylerin tam olarak temizlenememe durumu 2 sekilde engellenebilir; i
renkli bir temizlik iiriinii kullanilarak, triiniin kire¢ birikmesi olan her yeri
kaplayip kaplamadigi kesinlestirilebilir, ii temizlik triiniinde, su sertligine
neden olan metal iyonlar ile etkilesime girerek renk degisimi yaratan
organik boyalar kullanilabilir. Ancak bu iki yontem de, kireg¢ birikmesi olan
alanin tamamen kaplanmasi ve kire¢ c¢Ozme yetisi gibi temizleme
prosediiriiniin tiim asamalar1 ile ilgili olarak tiiketiciye bilgi vermemesi
anlaminda dezavantajlara sahiptir.

Yukarida bahsedilen problem, ¢ift etkili, asidik, siv1, bir temizleme maddesi
ile agilmigtir. Bu iirlin, hem hedef alanin tamamen kaplanip kaplanmadigini,
hem de, renk degisimi ile, temizligin tamamlandigin1 gostererek, biitiinsel bir
temizlik saglanmasina yardimci olmaktadir. Boylelikle, tiiketicinin tam
kapsamli bir iiriin kullanarak, kolay, giivenli ve etkili bir temizlige ulagsmasi
i¢in olanak saglanmaktadir.
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PREPARATION OF ANTIBACTERIAL CLAY USING
BENZETHONIUM CHLORIDE

BENZETONYUM KLORUR KULLANILARAK ANTIiBAKTERIYEL
KiL HAZIRLANMASI

Seren TURKER, Prof.Dr. Saadet YAPAR

Ege University, Department of Chemical Engineering

srnturker@gmail.com

Abstract

In the work presented, the modification of Na-montmorillonite (Mt) with
benzethonium chloride (BEC) and the determination of its antibacterial
properties were studied. Due to its effectiveness against pathogens such as
Staphylococcus aureus, Escherichia coli, Salmonella, bacteria and hepatitis
C, HIV, the cationic surfactant, Benzethonium Chloride was selected.

Before the modification, Na-montmorillonite obtained from Tokat region
with 0.91 mmol/g cation exchange capacity was purified by washing to
eliminate the umpirites. Organoclays were prepared by using two different
heating methods, hydrothermal heating and microwave irradiation. The
main and the most important difference between two methods was the
reaction time that was 3 hours for hydrothermal method and 5 minutes for
microwave irradiation. Organoclays were prepared by using BEC in
amounts 50%, 100% and 200 % of cation exchange capacity of Mt.
Oganoclays were characterized by XRD, ATR-FTIR, Zeta Potential
Measurement, Thermal and SEM analyses and their the antibacterial
effectivenesses were determined through Agar Diffusion a qualitative
method, and ASTM 2149, a quantitative method.

The resultsof XRD analyses showed that the basal spacing of clay increased
up to 2.85 nm with increasing amount of BEC and pseudo trimolecular layer
in the interlayer was formed without causing any deformation in the
crystallinity of the clay. ATR-FTIR results and Zeta Potential measurements
were the another evidences about presence of BEC on the clay. SEM
analyses revealed that clay surface morphology was changed with BEC
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molecules. Antibacterial tests indicated that organoclays were effective
against S. aeurus and E.coli bacteria with the 99 % of the reduction in
bacteria number. The modified clays can be used as antibacterial materials in
cosmetic, cleaning and personal care products safely.

Ozet

Bu calismada, Na-montmorillonitin  (Mt) Benzetonyum kloriir (BEC)
kullanilarak modifiye edilmesi ve kullanim alanlarmin tespit edilmesi
amaglanmistir. Katyonik yiizey aktif madde olan Benzetonyum Kloriir,
Staphylococcus aureus, Escherichia coli, Salmonella, bacteria and hepatitis
C, HIV gibi abz1 patojenlere karsi antibakteriyel etkiye sahip olmasi ve
BEC-Mt ile ilgili ¢cok fazla ¢aligma olmamasi nedenleriyle se¢ilmistir.

Modifikasyon caligsmalarindan 6nce, Tokat yoresinden getirtilen ve 0.91
mmol/g katyon degisim kapasitesine sahip montmorillonit safsizliklarindan
arindirilmistir.  Organokiller, dolayli ve mikrodalga 1sitma yoOntemleri
kullanilarak hazirlanmustir. iki hazirlama metodunun arasindaki en 6nemli
fark; dolayli 1sitma yonteminde 3 saat ve mikrodalgada 5 dk olan karistirma
stiresidir. Organokil hazirlarken, kilin katyon degisim kapasitesinin %50,
%100 ve %200 iine esdeger miktarlarda BEC kullanilmistir. Hazirlanan
organokiller, XRD, ATR-FTIR, Zeta Potansiyel 6l¢iimleri, Isil analizler ve
SEM analizleri ile karakterize edilmistir. Antibakteriyel ozellikleri ise Agar
Difiizyonu, nitel yontem, ve ASTM 2149, nicel yoOntem, ydntemi
kullanilarak tespit edilmistir.

XRD sonuglari; kilin kristal 6zelliginin bozulmadan ara yiizey agikliginin
artan BEC miktar ile 2.85 nm ye kadar genisledigini, ara yiizeyde yalanci ii¢
tabaka olusturdugunu gostermistir. ATR-FTIR sonuglart ve Zeta Potansiyel
Olgiimleri BEC’ nin kil araylizeyde varliginin diger kanitlaridir. SEM
analizleri ylizey morfolojisinin BEC ile degistigini ortaya cikarmustir.
Antibakteriyel testler organokillerin S. aeurus ve E.coli bakterilerine karsi
bakteri sayisindaki % 99 azalma ile etkili oldugunu gostermistir.
Organokiller kozmetik, temizlik ve kisisel bakim iiriinlerinde antibakteriyel
malzeme olarak giivenli bir sekilde kullanilabilecegi sonucuna varilmigtir.
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ECO-RESPONSIBLE PLASTIC BASED COSMETIC PACKAGES
EKO-SORUMLU PLASTIiK ESASLI KOZMETIK AMBALAJLAR
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Abstract

Nowadays, the increasing demand for cosmetic and cleaning products
also known as personal care products - in parallel with socio-cultural
development is also accelerating the production and consumption of
cosmetic packaging. Cosmetic products are generally packaged using glass-,
metal-, plastic- and paper-.based materials. Plastic-based packaging
materials are the most commonly used owing to their low production costs,
superior mechanical properties and easy processability and it is known that
plastic materials have a significant share of 60% in the cosmetic packaging
industry, with the 50% being hard plastics, and the 10% being flexible
plastics.

It is expected that the global plastic packaging market, which was 78
million tons in 2013, will rapidly increase in the future, reaching 318 million
tons by 2050. As plastic-based packaging waste are resistant against
atmospheric conditions and biological decomposition, and remain in nature
for many years without breaking down, they also lead to environmental
problems. To find a solution to the environmental pollution created by
plastic-based packaging wastes, which has been reaching global proportions
in recent years, there has been an increasing emphasis on studies regarding i)
the recycling/recovery of packaging, (ii) re-usability, (iii) the reduction of
weight, and (iv) the use of renewable bio-plastics obtained from agricultural
wastes and, hence, the design of sustainable packages. It is well known that
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in the packaging sector, the use of micro-cellular foam (MuCell) and novel
injection and forming techniques, such as gas injection, ensures up to 30%
raw material savings in the production of bottles and containers used in the
packaging of cosmetic products, while also reducing material weight. In
addition, studies are being conducted for the development of eco-
responsible, environment-friendly products and sustainable packaging
materials which, instead of petroleum-based plastic raw materials, use 100
percent recyclable raw materials and renewable bio-plastics obtained from
agricultural wastes, such as wheat stem, corn cob and food industry wastes,
that can be decomposed down to CO, and H,O in nature.

With regards to the development of plastic-based sustainable cosmetic
packagings, this study aims to (i) present novel production technologies such
as the MuCell, GIT etc., (ii) investigate the use of renewable raw materials
that are alternatives to synthetic plastics, and the potential for producing
environment-friendly packaging materials and (iii) assess applications
relating to eco-responsible packaging materials in the cosmetics sector.

Ozet

Glinlimiizde sosyo-kiiltiirel gelisime paralel olarak, kisisel bakim
iiriinleri olarak da tanimlanan kozmetik ve temizlik iiriinlerinin kullanimina
yonelik artan talebin, kozmetik ambalaj {iretimine/tiiketimine ivme
kazandirdig1 goriilmektedir. Kozmetik {irlinlerinin ambalajlanmasinda cam,
metal, plastik ve kagit esasli ambalaj malzemeleri kullanilmaktadir. Plastik
esasli ambalaj malzemelerinin ise tiretim maliyetlerinin diisiik olmasi, tistiin
mekaniksel 6zellikleri ve proses edilebilirligindeki kolaylik nedeniyleyaygin
olarak kullanildigi, %50’si sert, %10°u esnek 6zellikte olmak tizere kozmetik
ambalaj endiistrisinde %60 oraninda ciddi paya sahip oldugu bilinmektedir.

Diinyada 2013 yil1 itibari ile78 milyon ton olan global plastik ambalaj
pazarinin gelecekte hizla artacagi ve 2050 yilinda 318 milyon tona ulagacagi
ongoriilmektedir. Plastik esasli ambalaj atiklarinin atmosferik kosullara ve
biyolojik olarak bozunmaya dayanikliklar1 nedeniyle, dogada yillarca
bozunmadan kalmasi, ¢evresel sorunlari da beraberinde getirmektedir. Son
yillarda kiiresel boyuta ulasan plastik esasli ambalaj atiklarmin yarattig:
cevre kirliligine ¢6ziim bulmak amaciyla; (i) ambalajda geri doniisiim/geri
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kazanim kolayligi, (ii) tekrar kullanilabilirlik, (iii) agirlik azaltma ve (iv)
tarimsal atiklardan elde edilen yenilenebilir biyoplastiklerin kullanimina ve
boylelikle siirdiiriilebilir ambalaj tasarimina yonelik caligmalara agirlik
verildigi goriilmektedir. Ozellikle ambalaj sektdriinde mikro-hiicresel kdpiik
(MuCell) ve gaz enjeksiyon teknolojisi (GIT) gibi yenilik¢i enjeksiyon ile
plastik sekillendirme tekniklerinin kullaniminin, kozmetik {iriinlerin
ambalajlanmasinda kullanilan sise ve kap iiretiminde %30’a varan oranda
hammadde tasarrufu saglandigi, malzeme agirligini azalttigi bilinmektedir.
Ayrica petrol esash plastik hammadde kullanimi yerine bugday sapi, misir
kogani, gida sanayii atiklar1 vb. tarimsal atiklardan elde edilen dogada CO,ve
H,O’ya kadar pargalanabilen yenilenebilir biyoplastiklerin ve %100 geri
dontistiiriilebilir hammadde kullanimi sonucu eko-sorumlu, ¢evre dostu
iriinler ile siirdiiriilebilir ambalaj malzemelerinin gelistirilmesine yonelik
calismalar da mevcuttur.

Bu calismada, plastik esash siirdiiriilebilir kozmetik ambalajlarin
gelistirilmesinde; (i) MuCell, GIT vb. yenilik¢i iiretim teknolojilerinin
tanitimy, (ii) sentetik plastiklere alternatif yenilenebilir hammadde kullanim
ile gevre dostu ambalaj malzemelerinin iiretim potansiyelinin incelenmesi ve
(iii) kozmetik sektOriine ait eko-sorumlu ambalaj malzemelerine ait
uygulamalarin degerlendirilmesi amag¢lanmaktadir.
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TISSUE CULTURE STUDIES OF FORTUNELLA JAPONICA
SWINGLE (GOLDEN ORANGE, KUMQUAT)
FORTUNELLA JAPONICA SWINGLE (ALTIN PORTAKAL,
KUMKUAT)'DA DOKU KULTURU CALISMALARI

Prof. Dr. Hatice DEMIRAY, Dog. Dr. Aylin ESiZ DEREBOYLU
Ege University Science Faculty, Biology SectionDepartment of Botany
35100, Bornova-iZMIiR

Abstract

Aim: Golden orange is distinguished from other Citrus species of Rutaceae
family by being a small height brush and the only plant eaten with its peel,
and with a richer antioxidant features. Propogation of plant in vitro have
been performed by tissue culture technics at standard conditions for the
purpose of using as food supplements and cosmetics.

Materials and Method: Seed pairs of the plant were sown in MS
(Murashige&Scoog, 1962) nutrient medium after surface sterilization with
Na hypochloride solution, and than rinsing with sterile distilled water and
peeled in vitro for growing the golden orange plant in sterile conditions.
Explants like as root, hypocotile, epycotile and cotyledones taken from the
different parts of the seedlings grown in sterile conditions transferred to
callus medium. MS medium modified with the addition of 30 gr/l sucrose,
100 mg/l myoinositol, 5 mg/l tiamine and 2 mg/l 2,4-D and 0.5 mg/l kinetin
was used as callus medium. Explants taken to callus medium were
subcultured fifteen days intervals in fresh medium and incubated in biotron
at 16/6 h fotoperiod and 25°C temperature. Fresh weight differences occured
in tissues were calculated throughout the eight weeks time.

Results: It was observed that only hypocotyl and root explants propagated in
tissue culture medium. Weight gain was determined from the measurements
of callus obtained.

Discussion: Callus medium used here was determined suitable only for
roots and hypocotyls.

Conclusion: It was concluded that seeds of golden orange plant can be
germinated in MS medium and sterile seedlings obtained and Ms medium
modified with the addition of kinetin and 2,4-D is suitable for the
propagation of hypocotyl and root explants.
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Keywords: golden orange, tissue culture, kumquat, callus
Ozet

Amag: Citrus tiirleri arasinda kiigiik boyda bir ¢ali1 olmas1 ve kabugu dahil
biitiiniiyle yenebilen tek bitki olmasi, daha zengin antioksidant 6zelligiyle
sebebiyle altin portakal diger tiirlerden ayrilmaktadir. Gida takviyesi ve
kozmetikte kullanilabilecek bitkinin doku kiiltiiri yolu ile standart
kosullarda iretilmesi amaciyla in vitro ortamda cogaltimi caligmalarina
gidilmistir.

Gere¢-Yontem: Altin portakal bitkisini steril ortamda yetistirmek igin;
bitkinin tohumlar1 sodyum hipoklorit solusyonuyla yiizey sterilizasyonundan
gecirildikten sonra steril distile suyla da galkalanarak steril kabinde
kabuklar1 soyulmus ve 2 serli olmak iizere MS (Murashige&Scoog, 1962)
ortamina ekilmislerdir. Steril ortamda biiyiiyen fideciklerin kok, hipokotil,
epikotil, kotiledon gibi c¢esitli kisimlarindan eksplant alinarak kallus
ortamina transfer edilmislerdir. Kallus ortami olarak 30 gr/l sakkaroz, 100
mg/l myoinositol, 5 mg/l tiamin ve 2 mg/l 2,4-D ve 0.5 mg/l Kkinetin
ilavesiyle modifiye MS ortami kullanmilmistir. Kalus ortamina alinan
eksplantlar 15 giinde bir alt kiiltiire alinmak suretiyle taze ortamda ve 16/8
fotoperiodda 25 °C sicaklik altinda iklimleme dolabinda inkiibasyona
almmuslardir. Yaklasik 8 hafta boyunda dokularda olusan taze agirlik farklar
hassas terazide olgiilmek suretiyle saptanmistir.

Bulgular: alinan eksplantlardan sadece hipokotil ve koklerin doku kiiltiirii
ortaminda cogaldigi goézlenmistir. Yapilan yas agirlik Slgiimlerinde elde
edilen kalluslarda agirlik artis1 oldugu saptanmustir.

Tartisgma: Kullanilan kallus ortaminin sadece kok ve hipokotil i¢cin uygun
oldugu saptanmustir.

Sonug: Altin portakal bitkisinin tohumlarinin MS ortaminda ¢imlendirilerek
steril fide elde edilebilecegi ve kinetin ve 2,4-D ilavesi ile hazirlanan
modifiye MS ortamimin kok ve hipokotil eksplantlarinin iiretilmesi i¢in
uygun olacagi sonucuna varilmigtir.

Anahtar Kelimeler: altin portakal, doku kiiltiirii, kumkuat, kallus
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THE DEVELOPMENT PROCESSES OF THE COSMETIC
PRODUCTS FOR CHILDREN UNDER AGE 3

UC YAS ALTI COCUKLARA YONELIK KOZMETIK
URUNLERINURUN GELISTIRME SURECLERI
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Abstract

Cosmetic products are the products that can be used by people from every
age nowadays and have been increased its widespread use every day. The
personal care and cosmetic product market has grew % 10 each year based
on the economic progress in our country.[1]Baby and children cosmetic
products are one of the essential products of this market.

Cosmetic products can vary according to their usage area, functions, target
age groups, and etc. This variety affects all processes that are required to
develop a cosmetic product such as raw material selection and formulation
formation. Baby and children cosmetic products can also shows variety like
other cosmetic products. Wet wipes, baby powder, shampoo, soap, cream,
and lotion are some of these products. The parents recently tent to prefer the
most healthy and safest cosmetic products for their babies or children and
can be selective for product selection. This selectiveness can possibly make
the baby and children cosmetic products development and manufacturing
processes that require more expertise in the near future.

In the light of the information given above, the purpose of this study is to
present a framework for the development of cosmetic products processes for
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children under age 3 such as laws and regulations to obey, where to follow
these laws and regulations, raw material selection, packaging material
selection, processes selection, material safety evaluation, and etc. It is
expected that the presented study can help to improve the safety and quality
of the cosmetic products produced for children under age 3 in our country.

Key Words: Baby, Child, Cosmetic, Toxicology, Product Safety
Ozet

Kozmetik iiriinler giinlimiizde her yastan insana hitap edebilen ve kullanimi
her gecen giin artarak devam eden iiriinlerdir. Ulkemizde, ekonomik
gelismelere bagl olarak kisisel bakim ve kozmetik {iriinleri pazar1 her yil
ortalama % 10 oraninda biiyiimektedir.[1]Bebek ve ¢cocuk kozmetik tiriinleri
de bu pazarin baslica iiriinlerindendir.

Kozmetik iirlinler kullanmim yerleri, fonksiyonlari, hedef yas gruplar1 gibi
noktalardan c¢esitlilik gosterebilmektedir. Bu ¢esitlilik {irlin gelistirme
asamasinda, hammadde se¢imi ve formiilasyon olusturma siiregleri basta
olmak f{izere iirlinlin olusumu igin gerekli tiim siireglere etki etmektedir.
Bebek ve cocuk kozmetikleri de diger kozmetik iiriinler gibi ¢esitlilik
gostermektedir. Islak mendil, pudra, sampuan, sabun, krem ve losyon gibi
iriinler bunlardan bazilaridir. Son zamanlarda ebeveynler bebekleri veya
cocuklart icin en saglikli ve en giivenilir kozmetik iirlinleri tercih etme
egiliminde olup iriin se¢ciminde segici davranabilmektedir. Bu segiciligin,
bebek ve c¢ocuk kozmetik iiriinlerinin gelistirilmesi ve iretilmesi
asamalarinin gelecek donemlerde daha fazla uzmanlik gerektiren siiregler
haline gelmesine sebebiyet vermesi olasidir.

Tim bu bilgiler dogrulusunda bu calismanin amaci 3 yas alti ¢ocuklara
yonelik kozmetik iiriinlerin gelistirilme siirecinde, uyulmasi gereken yasal
mevzuatlar ve bu mevzuatlarin nerelerden takip edilebilecegi, ambalaj
malzemesi se¢imi ve tasarimi, hammadde sec¢imi, proses se¢imi ve {iriin
giivenlilik degerlendirmesinde dikkat edilmesi gereken hususlar gibi konular
hakkinda bir ¢er¢eve olusturmaktir. Sunulan galigmanin {ilkemizde 3 yas alti
cocuklar igin iiretilen kozmetik iiriinlerin giivenirliligini ve kalitesini
artirmada yardimci olmasi beklenmektedir.

Anahtar kelimeler: Bebek, Cocuk, Kozmetik, Toksikoloji, Uriin Giivenligi
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1.Giris ve Amac :

‘Kozmetik {iriin; Insan viicudunun dis kisimlarina; (epiderma, tirnaklar,
killar, saglar, dudaklar ve dis genital organlarina) veya disler ile agiz
mukozasina uygulanmak {izere hazirlanmis, tek veya temel amaci bu
kisimlar1 temizlemek, koku vermek, goriiniimiinii degistirmek, bunlar
korumak, iyi bir durumda tutmak veya viicut kokularmi diizeltmek olan
biitin madde veya karisimlar’’[2] ifade etmektedir. Kozmetik iiriinler
tamimindan da anlagildig1 gibi insan viicudunun bir¢ok yerinde farkli amaglar
icin kullanilabilen iiriinlerdir. Kozmetik iiriinlerin Tiirkiye Ilag ve Tibbi
Cihaz Kurumuna (TITCK) bildirimleri asamasinda kullanilan genel
siniflandirma da kozmetik tirlinler; cilt tiriinleri, sag ve sa¢ derisi Uriinleri,
tirnak ve kiitikiil iiriinleri, agiz hijyen iirlinleri olmak iizere 4 ana grupta
toplanmugtir.[3]

Kozmetik triinlerindeki bu ¢esitlilik Uriin gelistirme asamalarinda {iriin
gelistiriciler i¢in farkli bilgi ve tecriibeler gerektirebilmektedir. Kozmetik
iriin gelistirme siirecleri genel kurallara bagli olmasina ragmen, farkli tiirde
kozmetik {iriinleri tretmek icin farkli bilgi ve tecriibeler gerekebilir.
Kozmetik diriinlerindeki bu farkliliklar kozmetik {irtin  gelistirilme
siireglerinin bir disiplin icerinde gerceklestirme ihtiyacina neden olarak
kozmetik biliminin gelismesine katkida bulunmustur. Kozmetoloji, kozmetik
irilinlerin formiil tasarimu, tiretimi, kalite kontrolii, deri ile olan etkilesimi ve
yasal diizenlemeler ile ilgilenen interdisipliner bir uzmanlik
alamdir.[4]Kozmetik bilimi; Organik kimya, analitik kimya, biyokimya,
fizikokimya, hiicre biyolojisi, mikrobiyoloji, toksikoloji, dermatoloji,
farmakoloji vb. pek ¢ok bilim dalinin katkisi ile gergek bir bilim dali haline
gelmistir.[5]

Pazarlama ve
Ticaret
Ihtiyaglan
‘Kormetik
@
Anatomi
Analitik
- Bilimler
Psikoloji
Formulasyon
Teknolojisi

Sekil 1: Kozmetik Bilimine Katkida Bulunan Bilimsel Alanlar [6]
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Kozmetik iiriinler yetiskinlerde kullanildigir gibi cocuklarda da sikilikla
kullanilan tirtinlerdir. ‘Cocukluk déneminde organlar ve yasamsal fizyolojik
fonksiyonlar ciddi gelisim siirecinden gegmektedir. Ug yas alt1 ¢ocuklarin,
kimyasallarin belli toksik etkilerine daha hassas olmasi nedeniyle ii¢ yas alt1
cocuklara yonelik kozmetik {iriinlerin giivenliligine 06zel olarak dikkat
edilmesi gerekmektedir’.[7] Ayrica kozmetik {irlinlerdeki bilesenler yetiskin
cildine oranla bebek cildinde daha fazla ve hizli olarak penetre olurlar.[6]
Bebeklerde kullanilacak olan kozmetik iirlinleri koruyucu ve temizleyici
iriinler olarak iki grupta siiflandirabiliriz.[6] Bu {irlinler sabun, sampuan
gibi temizleyici iiriinler ve giines koruyucu krem, talk pudras: gibi koruyucu
triinlerdir.[8] Kozmetik {irlinlerde kullanilacak olan hammaddelerin
giivenlik sinir degerlerinin (MoS) hesaplamalarinda, farkli yaslardaki
cocuklar igin farkli giivenlik sinir degerleri belirlenmistir. Uriinde kullanilan
hammaddelerin MoS degerleri ¢ocuk yast da dikkate alinarak asagida
belirtilen MoS degerlerinde veya daha biiyiik olmalidir. [9]

230: dogumda

180: 6 aylik olana kadar
160: 12 aylik olana kadar
150: 5 yasina kadar

130: 10 yasina kadar

MoS degerlerindeki farkliliklardan dolayr ve yeni dogan bebeklerden
cocuklara dogru gelisim devam ettiginden dolayi, cocuk kozmetiklerinde 3
yas alti ¢ocuklara yonelik kozmetik {irlinler i¢in ayri bir smiflandirma
yapmak gerekmektedir.

Ug yas alt1 cocuklara yonelik kozmetik iiriinlerin {iriin gelistirme siiregleri,
formiilasyon olusturma, ambalaj malzemesi se¢imi ve tasarimi, yasal
mevzuatlara uygunluk, {riin bildirimi ve piyasaya arz islemleri
olusturmaktadir.

2.Formiilasyon Olusturma

Bir kozmetik iirliniinii sahip olmas1 gerektigi en temel Ozellik, kozmetik
driiniin kullanimi sirasinda insan sagligina herhangi bir olumsuz etkisinin
olmamasi; baska bir deyisle de insan sagligi acisindan giivenli bir iiriin
olmasi gerekliligidir, denilebilir. Bu nedenle kozmetik iiriinler igin istenilen
kullanim amacina gore en uygun ve en stabil formiilasyonlar olusturulmaya
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calisilmalidir. Basarili bir formiilasyon olusturmak icin formiilasyon
olusturma siirecini belirli asamalara ayirarak gergeklestirmek dogru bir
yontem olacaktir. Formiilasyon olusturma siireci asamasinda asagidaki
islemler sirasi ile takip edilebilir.

L o Ortin Kullamimi igin Uriin Kullanimi igin
Uriin Ku!lanlm §e_klln|n Hedef Bélgenin Hedef Yasin
Belirlenmesi Belirlenmesi Belirlenmesi

Formiilasyon Olusturmada
Kullanilacak Olan
Hammaddelerin Belirlenmesi
Ve Formilasyonun
Olusturulmasi

Proses Dizaynm Ve Olcek Stabilite Ve Etkinlik

Biiyiitme Calismalan

Urtin Givenlilik
Degerlendirmesi

Gelistirilecek olan kozmetik {irlinlin kullanim tipine gore durulanan,
durulanmayan spreylenebilir ya da oral yol ile kullanilan bir {iriin olup
olmadig1 belirlenmelidir. Uriin icin kullanim seklinin belirlenmesi dzellikle
hammadde se¢imi ve iriin giivenlilik degerlendirmesi asamasinda gerekli
olan belirleyici bir bilgidir.

Uriin kullaninu igin hedef bolgenin belirlenmesi 3 yas alt1 cocuklara yonelik
kozmetik firiinlere ait formiilasyonlarin olusturulmasinda dikkat edilmesi
gereken konularm basinda gelmektedir. Uriiniin kullanilacag: hedef bolgeye
gore en basarili formiilasyon olusturulmali, olusturulan formiilasyon hedef
bolgede herhangi bir olumsuz durum olusturmamali ayrica formiilasyondaki
hammaddelerin hedef bolgede kullanip kullanilamayacagi mevzuat agisindan
kontrol edilmelidir. Ornegin bebegin sa¢ temizliginde kullanilan bebek
sampuanlar1 saca, goOze, cilde zarar vermeyen irritasyon yapmayan
maddelerden olusan bir iiriin olmalidir.[10] Bebegin sa¢1 yikanirken bebegin
gbzline sampuan girme olasiligi bulunmaktadir bu nedenle bebek sampuani
formiilasyonlarinda goz tahrisi riski diisiik veya gozii tahris etmeyen
hammaddeler tercih edilmelidir. Bebek sampuanlar1 bu yiizden genellikle
amfoterik, noniyonik veya irritasyon olusturmayan yiizey aktif maddeler ile
formiile edilirler.[6] Bir baska ornek ise Butylparaben, Propylparaben,
Sodium Ppropylparaben, Sodium Butylparaben, Potassium Butylparaben,
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Potassium Ppropylparaben adli koruyuclarin 3 yas alti ¢gocuklarin bezlenme
bolgesine uygulanmak iizere hazirlanan, durulanmayan iriinlerde kullanim
kozmetik yonetmeligine aykiridir.[11]

3 yas alt1 cocuklara yonelik kozmetik iiriinlerinin gelistirilmesinde hedef yas
ozellikle hammaddelerin MoS degerlerinin hesaplanmasinda ve kullanilacak
olan hammadde tiirii ve oran1 hakkinda belirleyici olan bir maddedir. Bebek
iiriinleri biiyiik ¢ocuklarda kullanilabilen {iriinlerdir.[12] Fakat 3 yasindaki
bir ¢ocuk i¢in kullanilacak olan {iriin 6zellikle de yeni doganlar i¢in giivenli
olmayabilir. Ornegin kozmetik iiriin bilesiminde kullanilan bir bileseninin
MoS degeri 160 ve daha biiyiikse 12 aylik bir bebekte kullanilabilir fakat
yeni dogan bebekte kullanilabilinmesi icin NOAEL degerinin 230 ve tizeri
gerekmektedir.[9] Bu nedenle gelistirilecek {iriiniin yeni doganlarda kullanip
kullanilmayacagina dikkat edilmelidir. Cocuk yasmna gore yapilan bir
siniflandirma tablo 1’de mevcuttur. Baska bir siniflandirmada ise 1 haftadan
kiigiik ¢ocuklar i¢in tam yeni dogan ve 1 hafta ile 2 ay arasindaki ¢ocuklara
da yeni dogan tanimlar1 yapilmistir.[13]

Yas Smiflandirma

0-6Ay Bebek

6 Ay -2 Yil |Cocuk

2 Yil- 5 Yal | Yiirtiyebilen Cocuk

5 Yil - 12 Y1l | Okul Cagindaki Cocuk
=13 ¥l Ergen

Tablo 1: Cocuklarin Yasa Gore Simiflandirilmasi [14] (Armstrong et al.,
2000)

Bebeklerde kullanilan kozmetik {irlinlerin genel amaglar1 deri ylizeyini kir,
sebum ve atiklardan temizleyerek bebek derisini dig etkilere karsi
korumaktir. [8,15] Formiilasyonda kullanilacak hammaddeler bu tanim
dogrultusun da bebeklere zarar vermeyecek yapida ve toksikolojik 6zellikleri
iyi arastirilmis maddelerden segilmeli ve bu maddelerin kullanimi mevcut
yasal mevzuatlara uygun olmalidir. Ayrica kozmetik hammaddelerin
safsizliklar1 belirlenmeli bebege zarar verecek oranda ve tiirde safsizlik
bulunmamasina dikkat edilmelidir. Formiilasyonda kullanilmasina karar
verilen tiim maddeler i¢in kozmetik ydnetmeligi ve ekleri taranarak
kullanilan maddelerin kullanimi ve kullanim oranlarinin yasal mevzuatlara
uygunlugu kontrol edilmelidir. Hammaddelerin birbiriyle uyumsuzluklarinin
olmamasina veya etkilesimlerinin olumsuz bir durum yaratmamasina dikkat
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edilmelidir. Ornegin Cocamide DEA gibi yag asidi dialkilamidler ve
dialkanolamidler igeren bir kozmetik {iriin maksimum % 0,5 sekonder amin
icermelidir ayrica hammadde olarak maksimum 50 pg/kg nitrozamin ve
maksimum % 5 oraninda sekonder amin igermelidir, Nitrozamin
olusturabilecek madde/maddelerle kullanilmamalidir.[16]

Kozmetik iiriin formiilasyonu kozmetik {irline doniistiirilmeden Once
formiilasyon iizerinde stabilite, etkinlik var ise {iriin iddialarinin kanitt
hakkinda ¢aligmalar yapilmalidir. Yapilan bu g¢aligsmalarin 6lgek biiyiitme
islemi sonucunda iiretilen kozmetik {irlin i¢inde tekrarlanmasi tiriin stabilitesi
ve etkinligi icinde faydali olacaktir. Yapilacak calismalarla {iriiniin zaman ile
farkli sartlarda fiziksel ve kimyasallar &zelliklerini raf omrii boyunca ve
acildiktan sonraki kullanim siiresi boyunca degismedigi ve iriiniin giivenli
durumda oldugu yapilacak olan stabilite ve etkinlik caligmalari ile
desteklenmelidir. Ozelliklede {iriiniin mikrobiyolojik 6zelliklerini kotii yonde
degismedigi gozlemlenmeli, {iriin iddialar1 ve etkinligi kanitlanmalidir.
Ozellikle koruyucularm etkinliginin kanitlandig1 ¢aligmalar yapilmalidir.

Kozmetik {iriinlerin iiretiminde triinler ilk olarak laboratuvar ortaminda
olusturulurlar. Daha sonra olusturulan bu {iriinlerin endiistriyel boyutta
iretimleri gergeklestirilir. Kozmetik tiriinlerinin {iretiminde, {iretimine karar
verilen formiilasyonlarin laboratuvar 6lgeginden endiistriyel {iretim dlgegine
aktarilmasimnin ~ optimizasyonu  birgok  adimin  basarili  olarak
gerceklestirilmesinin gerektigi 6nemli bir siirectir.[17] Bu noktada dikkat
edilmesi gereken husus ise laboratuar ¢alismalarinda kullanilan bilesenler ile
gercek iiretimde kullanilan bilegenlerin ayn1 marka ve kalitede olmasi ile
laboratuvar da gelistirilmis olan iiriiniin pH, viskozite ve ozelliklede
mikrobiyolojik uygunluk gibi temel 6zelliklerinin ayn1 olmasi gerektigidir.
Stiphesiz ki 6lgek biiyiitme isleminin basarili bir sekilde gerceklesmesi
igsletme sartlarina, formiilasyonda kullanilan hammadde ozelliklerine ve
formiilasyon sekline gére en uygun bir prosesin ve proses ekipmanlarinin
secimi ile miimkiin olacaktir. Basarili bir Olgek biiyilitme stabil, yasal
yonetmeliklere uygun, iiriiniin etkinlik iddialarin1 saglayan, insan sagligina
uygun, raf 6mrii ve agildiktan sonraki kullanim siiresi boyunca kullanilabilir
kozmetik tiriinlerin iiretimine katki saglayacaktir.

Kozmetik iirlinlerinin kullaniminin artisi ile daha giivenli kozmetik iiriinlerin
insanlara ulagmasi amagclanarak yasal mevzuatlarda bir takim caligmalar
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yapilmaktadir. Ulkemizde kozmetik iiriin giivenligi ile ilgili olarak TITCK
tarafindan Kozmetik Uriinlerde Giivenlilik Degerlendirmesine Iliskin
Kilavuz Siiriim 2.0 ve Ug¢ Yas Alt1 Cocuklara Yénelik Kozmetik Uriinlerin
Giivenlilik Kriterlerine iliskin Kilavuz yayimlanmustir. 3 yas alti cocuklarda
ozelliklede yeni dogan bebeklerde tiim viicut alanin, viicut agirligina oranin
yetiskinlere gore daha fazla oldugundan topikal olarak uygulanan kozmetik
iiriinlerin perkiitan absorbsiyonu ve var ise toksik etkileri daha fazla
olacaktir; bu nedenle bu iiriinlerin giivenlik ve toksisitesi hakkinda testlerin
ve caligmalarin yapilmalari gerekmektedir.[12] 3 yas alti cocuklara yonelik
kozmetik iiriinlerde yapilacak olan giivenlilik degerlendirmesi, yetiskin
insanlara yonelik kozmetik iiriinler i¢in yapilacak olan giivenlik
degerlendirmesi ile ayni prensiplere sahip olmakla beraber, Cocukluk
doneminde organlar ve yasamsal fizyolojik fonksiyonlar ciddi gelisim
siirecinden ge¢mektedir. Ug yas alti ¢ocuklarin, kimyasallarin belli toksik
etkilerine daha hassas olmasi nedeniyle iic yas alti ¢ocuklara ydnelik
kozmetik rlinlerin  gilivenliligine 6zel olarak dikkat edilmesi
gerekmektedir.’[7] Bu baglamda ii¢ yas alti ¢ocuklara yonelik kozmetik
iiriinlerde kullanilacak olan hammaddelerin toksikolojik profilleri hakkinda
detayl1 bir calisma yapmak, hammaddelerin iiriiniin kullanilacak olan hedef
bolgeye uygunlugunu garanti altina almak ve MoS degerleri ydniinden
driintin  kullanilacak olan hedef kitleye gore uygunlugunu saglamak
gerekmektedir. MoS degerinin hesabinda kullanilacak olan esitlik;

_ NOAEL
~  SED

MoS seklindedir.[9]

‘NOAEL (Herhangi Bir Istenmeyen Etkinin Gozlenmedigi En Yiiksek
Diizey) Sican, fare, tavsan veya kopeklerde yapilan 28 giin, 90 giin gibi uzun
stireli tekrarlanan doz kronik toksisite, karsinojenisite, teratojenisite test
calismalarmin sonuglaridir. Istenmeyen etkinin gozlenmedigi maddenin en
yiiksek uygulama miktaridir.” [9]

‘SED (Systemic Exposure Dose - Sistemik Maruziyet Dozu): Sistemik
maruziyet dozunu, kan dolasimina gegmesi beklenen kozmetik bileseninin
mg/kg viicut agirligi/gilin cinsinden miktarini,’[9] ifade eder.

NAOEL klinik olmayan yollar ile yapilacak olan bir risk degerlendirmesinin

en Onemli parametrelerden biridir.[18] Bu nedenle hammaddeler ile ilgili

hesaplanacak olan MoS degerleri ig¢in NOAEL degerleri glvenilir
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kaynaklardan elde edilmelidir. Eger hammaddenin NOAEL degeri hakkinda
bir SCCS (Avrupa Birligi, Tiiketici Giivenligi Bilim Kurulu) goriisii var ise
bu deger MoS hesaplamalarinda kullanilmalidir.[9] SCCS baz1 kozmetik
bilesenler i¢in donem donem bilimsel goriis yayinlamaktadir. Kozmetik
iirinlerde yaygin olarak kullanilan koruyuculardan ve son zamanlarda
hakkinda birgok goriis belirtilen Phenoxyethanol hakkinda ise SCCS 6 Ekim
2016 tarihinde bir goriis yayinlamistir. SCCS 1575/16 numarali goriisiinde
Phenoxyethanol i¢in NOAEL degerini 357 mg /kg viicut agirligl/ giin olarak
kabul etmis ve bu degeri ve % 1 oraninda Phenoxyethanol kullanimi igin
MoS hesaplamalarinda kullannustir. Ug yas alti cocukara ydnelik kozmetik
iriinlerde kullanilacak olan koruyucular etkinlik gosterdigi maksimum
konsantrasyonda kullanilmalidir.[7] Boylece koruyucudan
kaynaklanabilecek toksik maruziyet azaltilmis olur.

SCCS kozmetik tiriinlerin giivenlilik degerlendirilmesi hakkinda bazi rehber

kilavuzlar ve goriisler yayinlamistir. SCCS’nin 3 yas alti cocuklarin
giivenliligi ile yaymladigir goriislerden SCCS/1446/11 (Clarification on
Opinion SCCS/1348/10 in the light of the Danish clause of safeguard
banning the use of parabens in cosmetic products intended for children
under three years of age) kilavuzu koruyucularin 3 yas alti ¢ocuklarda
giivenliliginin degerlendirilmesi ile ilgili bir bakis agist olusturabilir. SCCS
bu goriiste bezlenme bolgesinde kullanilacak {iriinlerin bezlenme bdlgesinde
olugabilecek tahris nedeni ile {irlin i¢in yapilacak olan giivenlilik
degerlendirmesinde dermal emiliminin artabileceginin dikkate ¢cekmis ve bu
goriiste yetigkin insanlarin ve 3 aylik cocugun viicut ylizey alanlar
iizerinden ekstrapolasyon yapilarak maruziyet hesaplamasi yapilmistir.

Cocuk Yast EA;I;’;J;Z:? 31?;15 ég:)l) Agirlik (Kg)
3 Aylik 0.31 53
10.5 Ayhik 0.44 8.7
3.5 Yas 0.64 14.1
6.5 Yas 0.84 20.6
13.5 Yas 1.40 43.9

Tablo 2: Cocuklarin Yasa Gore Simiflandirilmasi [14]
3.Ambalaj Malzemesi Secimi ve Tasarimi

Ambalaj malzemeleri formiilasyonla direk temas halinde oldugundan dolayi
ambalaj ile formiilasyon arasinda etkilesme olmamali, kozmetik {iriin
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ambalaj1 lirlinii dig etkilerden korumali ve ambalajin yapisinda bulunabilecek
olan safsizliklar formiilasyona transfer olmamalidir. Ambalaj materyali ve
safsizliklar hakkinda ambalaj tedarik¢isinden gerekli bilgi ve belgeler temin
edilmelidir.

Ambealaj iizerinde yazilacak bilgiler ve iddialar tiiketiciyi yaniltict nitelikte
ve haksiz rekabete yol agacak nitelikte olmamalidir. Ambalaj veya etiket
iizerinde {iriiniin depolanmasi, kullanilmasi ile ilgili bilgiler verilmeli
Ozelliklede acildiktan sonraki kullanim siiresi ile ilgili yasal mevzuatlarda
belirtilen isaretlemeler yapilmalidir. Uriin igeriginde bulunan maddelerin
siralanmasi ile ilgili olarak TITCK Kozmetik Uriinlerde Uriin Bilesenlerinin
Listelenmesine iliskin Kilavuz hiikiimlerince yapilmasinda fayda vardur.
Kozmetik iiriin etiketleri i¢in ise TITCK Kozmetik Uriinlerin
Etiketlenmesinde Dikkat Edilmesi Gerekenler Hakkinda Kilavuz’dan
yararlanilabilir.

‘Ug yas alt1 cocuklarin saghgi ve giivenligine risk olusturmamak amaciyla
onlara yonelik kozmetik iriinlerin sunumu, kokusu, rengi, gorliniimii,
ambalaji, etiketi, hacmi veya boyutu gibi oOzellikleri dikkate alinmali,
ozellikle de sekli gida benzeri unsurlar tasimamalidir.Kozmetik {iriiniin kap,
kapak ve ambalaj sistemi fizikokimyasal stabiliteyi saglayabilecek 6zellikte
olmali bununla beraber depolama, dagitim ve kullanim sirasinda
olusabilecek mikrobiyolojik kontaminasyonu oOnlemeye uygun nitelikte
olmalidir. Kullanilan materyaller inert olmali ve f{iriine toksik madde
salmamalidir.’[7]

4. Yasal Mevzuatlara Uygunluk, Uriin Bildirimi Ve Piyasaya Arz

3 yas alti cocuklara yonelik kozmetik trtinler 23.05.2005 Tarih ve 25823
Sayili Resmi Gazete’de yayinlan Kozmetik Yonetmeligi ve ekleri ile beraber
ve 5324 sayili Kozmetik Kanunu hiikiimlerine uygun olarak iiretilmelidir.
Kozmetik sektoriindeki dinamiklik ve yenilikler kozmetikler hakkinda yasal
mevzuatlara giincelleme olarak yansimaktadir.[19] Bu nedenle ({iriin
gelistiriciler ve giivenlilik degerlendiricisi kisiler yasal mevzuatlardaki
degisiklikleri ve TITCK kurumu tarafindan yayimlanan kilavuzlari takip
etmelidir. 3 yas alti cocuklara yodnelik {riinlerin {riinleri gelistirme
asamasida Ug¢ Yas Alt1 Cocuklara Yonelik Kozmetik Uriinlerin Giivenlilik
Kriterlerine Iliskin Kilavuz ve Kozmetik Uriinlerde Giivenlilik
Degerlendirmesine  iliskin  Kilavuz ~ Siirim 2.0 gibi kilavuzlardan
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yararlanmak {iriin giivenligi ve yasal mevzuatlara uygunluk konusunda fayda
saglayacaktir. Son olarak ise gelistirilen {iriniin Uriin Takip Sistemine
(http://uts.saglik.gov.tr/) bildirimi yapilarak piyasaya arz edilebilir.

5. Tartisma ve Sonuc

Son yillarda ailelerin yakin ilgisi ve reklamlardaki artiglar ile beraber
cocuklara yonelik iretilen kozmetik {riinlerin satiglarinda artis olmustur.
[12] Yapilan bir anket c¢aligmasinda Annelerin %70 oraninda bebek
sampuani se¢iminde markay1 6nemsedikleri belirtilmistir.[20] Bu nedenle
ireticilerin 3 yas alti cocuklara yonelik kozmetik iiriinlerin iiriin kalite ve
giivenirliligi konusunu dikkatle ele almas1 gerekmektedir.

3 yas altt ¢cocuklara yonelik {iiretilen kozmetik iiriinlerin giivenli bir {iriin
olarak iiretilmesi, yasal mevzuatlardaki degisikliklerin takibi, toksik etki
riski diisik olan hammaddelerle en stabil ve gilivenli formiilasyonu
olusturulmasi, hammaddeler ve kozmetoloji hakkinda agiga ¢ikan yeni
bilimsel verilerin takibi ve yeni verilerin iiriine adepte edilmesi ve iiretim
sahasinin GMP (Iyi Imalat Uygulamalar1) kurallarma gore isletilmesi ile
miimkiin olabilir.
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YENI BiR ANTI-POLLUTION HAMMADDE POLLUFENCE™

ANEW ANTI-POLLUTION RAW MATERIAL: POLLUFENCE™

Kadriye CALIK EKiZ', Ozgiir TAG',
Prof. Dr. Erdal BEDIR?
1 Bionorm Dogal Uriinler San. Tic. ve Ltd Sirketi,
ITOB Organize Sanayi Bolgesi, 10025 Sok, No:1, Tekeli, Menderes, Izmir,
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ekiz@bio-norm.com

Abstract

The term anti-pollution is generally defined as all the efforts to eliminate
environmental pollution. Environmental pollutants might cause harmful
effects on nature as well as in human body. Especially, these pollutants
cause damages on skin and hair through high oxidative stress triggered by
free radicals (1). Recently, in cosmetic sector, the formulations neutralizing
these effects are being marketed as “anti-pollution” products.

Market analyses, performed by a research company in 2011 and 2014,
reported a growth rate of %40 in anti-pollution featured beauty and personal
care products (2).

Humankind has been used plants for ages to meet their needs. In personal
care products, the plant-derived raw materials are preferred because of their
high biological activities and less side effects.

In order to meet the demands of the sector, our company initiated an R&D
project for the development of anti-pollution raw materials that was resulted
in a cosmetic product named Pollufence™. Pollufence™ contains Sambucus
nigra fruit and Prunus cerasus seed extracts possessing high antioxidant
effects, as well as ellagic acid, originating from standardized Pomegranate
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bark extract, to protect target tissues. Moreover, the wheat extract is used to
provide humidification and restoration. Pollufence™ 1is the first anti-
pollution raw material in Turkey’s cosmetic sector, effectiveness of which
has been proven with clinical tests.

Ozet

Anti-pollution terimi genelde ¢evre kirliligine karsi gergeklestirilen tim
girisimleri ifade etmektedir. Cevresel kirleticiler doganin yaninda insan
viicudu iizerinde de zararli etkiler olusturabilmektedir. Ozellikle bu
kirlilikler olusturduklar1 radikaller ile oksidatif stresi arttirarak cilt ve sag
iizerinde hasara sebep olmaktadirlar. (1). Son dénemde bu etkileri gideren
formiilasyonlarin kozmetik endiistrisinde “ anti-pollution™ iiriinler olarak
pazarlandigi goriilmektedir.

Bir aragtirma sirketi, 2011 ve 2014 yillarinda yapmis oldugu Pazar
arastirmasinda anti-pollution 6zellikli giizellik ve kigisel bakim iiriinlerinde
%40 oraninda biiylime oldugu ifade edilmektedir.(2).

Insanlar caglar boyunca ihtiyaglarmi karsilamak amaciyla bitkileri
kullanmugtir. Kisisel bakim iriinlerinde de bitkisel kaynakli hammaddeler,
hem yiiksek biyolojik aktivite hem de yan etkilerinin az olmasi nedeniyle
tercih sebebi olmustur.

Sektoriin  bu yondeki isteklerini dikkate alan firmamiz, anti-pollution
hammaddeler gelistirmek adina bir Ar-Ge projesi baslatmis ve devaminda
“PollufenceTM isimli kozmetik hammaddesini gelistirmistir. PollufenceTM,
kara miirver meyve (3) ve visne ¢ekirdegi ekstreleri ile iistiin antioksidan
etki gosterirken, elajik asit lizerinden standardize edilmis nar kabugu ekstresi
ile hedef dokularin korunmasini saglar. Bununla birlikte nemlendirme ve
yeniden yapilandirma amaciyla da bugday ekstresi (4) kullanilmistir.
Etkinligi klinik testlerle kanitlanmig Pollufence TM Tiirkiye’de iiretilen ilk
anti-pollution kozmetik hammaddedir.

Yeryiiziinde yasamin siirekliligi, yasanilan ¢evrenin daima dengede olmasi
ve ekolojik dongiilerinin bir diizen igerisinde devam etmesine baglidir (1).
Glinlimiizde insanin gevre ile olan etkilesmeleri; teknolojinin, kentlesmenin
ve insan niifusunun da artmasiyla dogal
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cevreyi ve insan sagligint olumsuz etkileyen sonucglar dogurmaktadir
(2).Cevresel faktorlerden 1s1, iklim, kuruluk (ortam neminin azalmasi), agir
metaller, ¢evresel kirlilik-basta toksik gazlari i¢eren hava — ve giines 1sinlar
maruziyeti (UV 1s1ma) gibi durumlar cilt ve sa¢ iizerine dogrudan temasi
strese neden olmaktadir. Bu yiizden de dogal yaslanma prosesi normal
siirecinden gok daha hizli bir sekilde ilerler. Ozellikle oksidan kapsitesi
yiiksek bu kirlilikler olusturduklar1 serbest radikaller ile oksidatif stresi
arttirarak; ciltte elastikiyetin ve sikiligin kaybedilmesi, kirigiklik, yaslilik
lekeleri, inflamasyon, fotoyaslanma, asir1 duyarlilik gibi deri bozukluklari
ile sacta cansizlik, dokiilme ve kepeklenme gibi kozmetik sorunlara neden
olmaktadir (3). Bunun sonucunda; bu etkileri gideren formiilasyonlarm
kozmetik endiistrisinde “anti-pollution” (kirlilik karsiti) iiriinler olarak yeni
bir pazar olusturdugu goriilmektedir.

Her alanda kargimiza ¢ikan dogaya ve dogala doniis akimi kozmetik
sektorlinii de etkilemis; dogal veya dogal kaynakli hammaddeler ile iiretilen
iriinlere ilgiyi arttirmigtir. Sektoriin bu yondeki isteklerini dikkate alan
firmamiz, anti-pollution hammaddeler gelistirmek adina bir Ar-Ge projesi
baslatmis ve devaminda “Pollufence™” isimli kozmetik hammaddesini
gelistirmistir. Pollufence™ adli iiriiniimiiz, Sambucus nigra meyve ekstresi,
Punica granatum kabuk ekstresi, Prunus cerasus tohum ekstreleri ve
hidrolize bugday proteinini farkli oranlarda igeren suda c¢ozlinebilir bir
iiriindiir. Bitkisel iceriginden dolay1 hem yiiksek biyolojik aktivite hem de
yan etkilerinin az olmasi nedeni ile sa¢ ve cilt bakim iiriinlerinde giivenle
kullanilabilecek bir hammadde kaynagidir. Cilt ve sagtaki; antioksidan
savunma mekanizmasi ¢ok sayidaki enzimatik ve non-enzimatik karmagik
yapidan olusan bir agdir (6). Anti-pollution olarak kullanilacak {irliniin tek
bir bilesen igermesinin, deri ve sagta olusan Kkirliliklere karsi savunmaya
yetmeyecegi; birka¢ etkili bilesenin birlikte kullanilmasi ile daha iyi sonug
almacag diistintilmistiir (3,5).

Bitkilerde ki polifenolik maddeler bir¢cok vitamin yapisindaki
antioksidanlardan ( C ve E vitamini) ¢ok daha kuvvetli serbest radikal tutucu
oldugu ve lipit peroksidasyonunu engelledigi saptanmistir (4). Polifenollerin
in vitro ortamda, 6zellikle kollajeni, elastini ve hyaliironik asidi pargalayan
enzimleri inhibe ettigi ve bu yapilar1 korudugu gosterilmistir (7). Elajik asit
tizerinden standardize edilmis nar kabugu ekstresi (Punica granatum bark
extract-pomegranate bark extract) {stlin antioksidan etki gostererek hedef
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dokularin korunmasmm saglar (8). Ozellikle patent alinmis calismalarda
standardize nar kabugunun depigmentasyon; antikolejenaz, antielastaz ve
antienflammatuar 6zelliklerinden bahsedilmektedir (8,9,10). Igerigindeki
elajik asidin kirliliklere karst keratin yapisini korudugu; ¢ok diisiik
konsantrasyonlarda bile ciltte kirleticilere karsi koruma sagladig
kanitlanmigtir (11). Nar kabugu ekstresinin yiiksek polifenol igeriginden
dolay1; fibroblastlar iizerinde yapilan in vitro bir ¢alisma da UVA-UVB
1sinlarmin neden oldugu hiicre hasarlarina kars1 kuvvetli koruyucu 6zellik
gosterdigi ve topical iirlinlerde potansiyel olabilecegi saptanmistir (12).

Sambucus nigra (kara miirver meyve ekstresi)antosiyanidin igerigi
yiikksek olan bitkilerin UVA ve UVB boélgesinde ¢ok genis spektrumda
absorbsiyon yapabildiklerinden dolay1 kozmetik giines filtreleri olarak
kullanilabilecegini gostermektedir (13). Ayrica igerigindeki kuvvetli
antioksidan &zellige sahip antosiyanidinler; radyasyonun deri igerisine
penetrasyonunu  diisliriirtken  antioksidan oOzellikleriyle de dokudaki
inflammasyonu ve oksidatif stresi azaltirlar (14). Ayrica prosiyanidinler
icinde prosiyanidin B-2’nin sa¢ kokiinde epitel hiicrelerin bdliinmesini
artirdifi hem hayvan deneyleri ile hem de insan deneyleri ile gosterilmistir
(14). Bugiin kozmetik pazarinda, bu maddeyi iceren sa¢ tonigi erkek tipi sa¢
dokiilmelerinin 6nlenmesinde kullanilmaktadir (15).

Prunus cerasus tohum ekstresinin de (visne cekirdegi ekstresi)
sahip oldugu polifenolik bilesikler ve doymamis yag asidinden dolayi;
antioksidan etki gosterdigi ve fareler iizerinde yapilan bir ¢calisma da deride
meydana gelen UV-hasarlara kars1 iyilesme sagladigi; ayrica cilt ve sag
yiizeyini oksidatif kirlere karsi korudugu saptanmistir (16). Pollufence™
formiilasyonunda; nemlendirme ve yeniden yapilandirma amaciyla da
hidrolize bugday proteini kullanilmistir. Proteinlerin molekiil biiyiikligii, net
yiik ve hidrofobik kimyasal 6zelliklerinin yan1 sira, kolay hidrolizlenmesi de
hem lipofilik hem de hidrofilik kozmetik formiilasyonlar da kolayca
uygulanmasina olanak saglamaktadir (17).

Sonug¢ olarak; kozmetik pazarinda tim cilt ve goz c¢evresinde
kullanilabilecek  kozmetik  karigimlar  olmasmna ragmen, Kkolayca
uygulanilabilecek ve etkili olan “all-in-one” &zellikte bir kozmetik iiriine
ihtiyag bulunmaktadir. Ornegin sag, cilt veya goz ¢evresine uygulanabilen,
radikallerin zararlarin1 diisiiren, nem kaybini onleyen ve en onemlisi cildi
cevresel kirliliklere karsi koruyabilen bir iiriin ihtiyact bulunmaktadir (10).
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Pollufence™ hammaddesini igeren 6rnek sampuan , sa¢ kremi, sa¢ serumu,
cilt kremi formiilasyonlar1 Bionorm Ar-Ge laboratuvarinda formiile edilip
dermatolojik olarak basarili sonuglar alinmigtir. Pollufence™  etkinligi
kanitlamak icin klinik test calismalar1 baslatilan ve tarafimizdan gelistirilen
Tirkiye’nin ilk anti-pollution kozmetik hammaddedir.
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Ozet

Epokside bitkisel yaglar 1siya ve giines 1s18ina karsi kararli olmasi, aside
kars1 dayanikliligi, toksik olmamasi, parlaklik verici, pigment dagitici ve
kaydirict 6zellikleri nedeniyle ambalaj, temizlik ve kozmetik triinlerinde
kullanim alanlarina sahiptir. Epoksi soya yagi, soya yagmin bir ¢dzgen
icerisinde katalizér varliginda, oksitlenmesi sonucu olusur. Endiistriyel
uygulamalarda H,SO, ve HCl gibi homojen asit Kkatalizorler
kullanilmaktadir. Homojen asit katalizorler yiiksek {iriin verimleri
saglamalarina ragmen, asindirict ve paslandirict olmalari, katalizoriin
ayrilmasi ve Uriiniin saflastirilmasinin zor olmasi ve g¢evresel problemlere
sebep olmalart gibi dezavantajlara sahiptir. Bu yiizden epoksi soya yagi
iretimi igin aktif, secici, yeniden kullanilabilir ve g¢evre dostu katir asit
katalizorlerin  gelistirilmesine  ihtiya¢  duyulmaktadir.  Literatiirdeki
caligmalarda soya yagi epoksidasyonu i¢in Ti/SiO,, Nb,Os—SiO, ve alumina
destekli metal oksitler gibi farkli Kkatalizorler c¢alisilmistir. Sunulan
caligmada, Ti-SBA-15 ve Zr-SBA-15 Kkatalizorleri hazirlanarak, toluen
¢Ozgeni igerisinde 80 °C ‘de soya yagmin tert-biitil hidrojenperoksit ile
epoksidasyonunda denenmistir. Bu katalizorler lizerinde sirasiyla % 21 ve
% 44 soya yag doniisiimii elde edilmistir. Katalizorlerin Brensted asit
merkezlerinin ve yiizey alanlarmin yiiksek olmasinin aktiviteleri iizerinde
etkili oldugu gortilmiistiir.
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Abstract

Epoxidized vegetable oils have stability against heat and sunlight, resistance
to acid, non-toxicity, brightening, pigment dispersivity and lubricating
character.c Thus, it has many applications in packaging, cleaning and
cosmetic products. Epoxidized soybean oil is produced by oxidizing soybean
oil with an oxidant in a solvent in the presence of a catalyst.

In the present study, Ti-SBA-15 and Zr-SBA-15 catalysts were prepared by
hydrothermal synthesis and characterized by BET, XRD, FTIR and NHs-
TPD. They were tested for epoxidation of soybean oil with tert-butyl
hydrogen peroxide in toluene at 80 ° C. Both catalysts showed mesoporous
structure with large surface area. The acidity and acid strength of Ti-SBA-15
was higher than Zr-SBA-15, whereas Zr-SBA-15 has more Brensted acid
sites. Product analysis was performed by FT-IR to determine unsaturated
bonds at 3009 cm* and epoxies at 824 cm™. Although the surface area, pore
diameter and total acidity of Zr-SBA-15 was lower than Ti-SBA-15, it
showed a better activity than Ti-SBA-15. It indicated that the Bronsted acid
site are effective for epoxidation. Ti-SBA-15 and Zr-SBA-15 catalysts gave
21% and 44% soybean oil conversion, respectively.

Introduction and Aim

As energy demands increase and fossil fuel reserves are limited, there has
been a growing interest in the utilization of renewable resources as an
alternative to petroleum-based sources. Consequently, much attention has
been focused on the development of fine chemicals from vegetable oils, a
sustainable resource. Vegetable oils are produced in large amounts
worldwide. Currently, one of the most important epoxidized vegetable oils is
epoxidized soybean oil (ESO), and its worldwide production is about
200,000 t/year [1]. They are renewable biobased material and converted to
epoxides. Epoxidized soybean oil and other epoxide substances are used as
raw materials for various applications that include functional fluids, fuel
additives, polyol replacements, agricultural and pharmaceutical molecules,
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flavor and fragrances, reactive diluents and UV cure applications,
surfactants, adhesives, sealants, coatings, and special inks[5].

Soybean oil epoxidation in industry is performed by homogenoeous
catalysts, such as sulfuric acid. They are corrosive and leads to many side
reactions, such as oxirane-ring opening to diols, hydroxyesters estolides and
other dimers formation. Therefore, active, selective, reusable and
environmentally friendly solid acid catalysts are needed for the development
of epoxidized soybean oil production. In the literature, catalysts including
Ti/SiO2 [2], Nb205-SiO2 [3] and alumina supported metal oxides [4] were
applied for the epoxidation of soybean oil.

Sienkiewicz et al. focused on the influence of different catalysts onto the
selectivity and efficiency of soybeanoil oxidation. Epoxidation of soybean
oil by H,SO,, ion-exchange resins (Amberlyst-15 and Zerolit-325), as well
as Zeolite Y and the immobilized enzyme lipaseB, Novozym 435, were
tested. All reactions were performed in toluene. Epoxidation in the presence
of mineral acid/cation-exchange resins and zeolite was carried out in 60-C
for 6 h.In this study, H,SO, was the most suitable choice when compared to
other alternatives (zeolites and ion exchange resins). Specifically, with
comparison of Novozym 435 and H,SO,, ion exchange resins (Amberlyst
15 and Zerolit 325) are less active in epoxidation of soybean oil. Higher
temperatures and higher H,SO, concentrations reduced reaction time and
resulted in higher oxirane content [6].

Catalysts with titanium showed good activities and stabilities for epoxidation
reaction. Because of the oxidative properties of Ti/SiO,, it can be a good
catalyst for epoxidation reaction. Campanella et al. (2004) studied that
soybean oil epoxidation with hydrogen peroxide using an amorphous
Ti/SiO, catalyst. The amount of titanium incorporated into the silica support
was 0.9wt%. Titanium is in a tetrahedral environment, which is currently
accepted tobe the active site involved in these kinds of oxidation reactions of
organic substrates. The absence of any signal precludes the formation of
three-dimensional TiO, structures in UV spectrum [2].

Titanium silicalite (TS-1) was the first heterogeneous and stable catalyst
proposed for the epoxidation with hydrogen peroxide. However the use of
this catalyst is limited to small molecules because of relatively small size of
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its cavities. The main drawback in the use of hydrogen peroxide with the
TiO,-Si02 catalysts is the clustering of surface Ti species.

Mesoporous niobiosilicalites were found to be effective catalyst for
cyclooctene and cycloexene epoxidation and their catalytic activity was
found to be influenced by niobium dispersion in SiO, matrix and by the
synthesis conditions. Promising results were obtained for these catalysts also
in sunflower methylesters (FAME) epoxidation. Serio et al. investigated the
performances of Nb,Os-SiO, catalysts for epoxidation of soybean oil with
hydrogen peroxide.[3] In catalyst preparation step, Nb,Os—SiO, solids were
synthesized by sol-gel method that is simpler and less expensive than other
synthesis methods, because it is carried out almost completely in air at room
temperature starting from economic precursor. The catalysts exhibit both
Bronsted and Lewis acid sites, whose strength and distribution depend on the
niobium content.

In the present study, it was aimed to observe soybean oil epoxidation
process and different catalysts in which the reaction occurs. Besides,
obtained results with different catalysts were evaluated and compared in
order to develop the approach to this reaction. Ti-SBA-15 and Zr-SBA-15
were used as heterogeneous catalyts. Ti-SBA-15 is studied previously for
epoxidation reaction in literature and Zr-SBA-15 is not studied in
epoxidation before. Characterization of the catalysts and reaction tests were
performed.

Experimental Study

For the synthesis of Zr-SBA-15, 5 g of the amphiphilic triblock copolymer
P123 used as the structure-directing agent was dissolved in 150 ml of
deionized water at 37 °C with continuously stirring until obtaining a clear
micelle solution. Then, 1.311 g of zirconium (IV) oxychloride octahydrate
was dissolved in 50 ml deionized water at room temperature. Afterwards,
11.53 ml of TEOS and the aqueous zirconium (V) oxychloride octahydrate
(ZrOCl,.8H,0) solution was added into the P123 solution and the mixture
was vigorously stirred at 37 °C for 24 h. The gel formed, with a molar
composition of 0.017P123:Si:0.08Zr:220H,0 was transferred into a Teflon-
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lined stainless steel autoclave and kept at 90 °C for 24 h. The product
obtained was centrifuged with deionized water to remove the weakly
adsorbed ions. This was followed by drying overnight at ambient conditions.
Finally it was calcined at 800 °C for 4 h.

Ti incorporated SBA-15 was prepared by dissolving 9 g of Pluoronic P-123
(Aldrich) in 220 mL of water and stirring the mixture for 2 h at 40°C. Then,
sequentially 4.54 g of HCI, 0.8 g of TISOP, and 20 g of TEOS were added to
the solution. This solution was stirred for 24 h at 40 °C. The resulting gel
was transferred to an autoclave and kept in an oven at 100 °C for 24 h. The
final product was washed, centrifuged, dried at 100 °C for 24 h, and then
calcined at 550 °C for 6 h.

H,SO, was used as homogeneous catalyst in this study. In a typical reaction
81.75 ml of soybean oil, 3.5 ml of acetic acid and 2.1 ml of sulfuric acid
were added to 250 ml 3-necked flask equipped with mechanical stirrer and
condenser. This mixture was stirred until it was reached 60 °C. Mechanical
stirrer was used. After 30 min, 14.85 ml of tertbutylhydogenperoxide
(TBHP) was added dropwise during another 30 minutes. After 1 hour of
reaction, first sample was taken. Then 5 ml of four samples were taken in
every 1 hour.

Ti-SBA-15 and Zr-SBA-15 were used as heterogeneous catalysts. In a
typical reaction, 19.48 ml of soybean oil, 35.71 ml of toluene as solvent and
0.5 g of 2% catalyst were added to four-necked reactor. After the mixture
was reached 70 °C, 25 ml of TBHP was added. Reaction temperature was set
as 80 °C and mechanical stirrer was setted as 550 rpm. After adding TBHP,
1 hour of reaction was performed and then first sample was taken. 5 ml of
five samples were taken in every 1 hour.

Results and Discussions

The textural properties of catalysts were summarized in Table 1. Zr-SBA-15
and Ti-SBA-15 catalysts have high surface area and mesoporous structures.
The surface area and pore diameter of Ti-SBA-15 was higher than Zr-SBA-
15. Ti-SBA-15 has higher total acidity than Zr-SBA-15.
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Table 1. Textural properties of the catalysts

Catalyst Surface Dpore(A) Total
Area (m%(g) Acidity(mmol
NHs/g cat)
Zr-SBA-15 600.3 42.4 0.152
Ti-SBA-15 928.0 85.0 0.236

Ammonia desorption profiles for the catalysts is given in Figure 1. The
catalysts showed both weak and strong acid sites. Zr-SBA-15 showed a wide
peak between 150 — 400 °C indicating weak and moderate acid sites
whileTi-SBA-15 had both weak (150 — 300 °C) and strong (550 — 700 °C)
acid sites.

0.03

—Ti-SBA-15
—Zr-5BA-15

TCD Signal
g

100 300 500 700
Desorption Temperature (*C)

Figure 1. NH;-TPD profiles of the catalysts

When the NH3-TPD and BET results were considered together, Zr-SBA-15
had the lower acid density with a high surface area than Ti-SBA-15. Both
Zr-SBA-15 and Ti-SBA-15 had Lewis and Brensted acid sites.
Brensted/Lewis acid site ratio was calculated by integrating the areas under
the peaks at 1550 cm™ and 1450 cm™. It was seen that Zr-SBA-15 has more
Broensted acid (B/L = 1.01) sites than Ti-SBA-15 (B/L = 0.90).
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Figure 2. FTIR spectra of pyridine adsorbed catalysts

Figure 3 displays the FTIR spectra of soybean oil and the products of
soybean oil epoxidation after 6 h reaction over the catalysts. The decrease in
the area under the band at 3009 cm™ (Figure 3) shows the C=C in the
soybean oil has been used up over both catalysts. (Area 131.62, 104.33 and
73.6 respectively for soybean oil, Ti-SBA-15 catalyst and Zr-SBA-15
catalyst) The peak at 833 cm™ indicates the presence of epoxides. Zr-SBA-
15 is seen to be more effective which may be attributed to its Brensted acid
sites.

—Soybean Oil
3 | [—Zr-5BA-15 n

—Ti-SBA-15
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Figure 3. FTIR spectra of soybean oil and the products after 6 h
reaction over different catalysts

Absorbance (A.L.)

In the next step of the study, different qualitative methods, such as analytic
methods for the determination of oxirane number and iodine value will be
applied for the product analysis. Different catalysts with high surface area
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and higher amount of Brensted acid sites will be developed and tested for the
reaction. Our studies are in progress.
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OZET

Sentetik yiizey aktif maddelerin kullaniminin artmasi ile insan
sagligt olumsuz etkilenmeye baslamistir. Dolayisiyla bitkilerden ve
endistriyel atiklardan dogal yiizey aktif madde elde etmeye yonelik
calismalar giinden giine 6nem kazanmaktadir. Bu ¢alismada hem saponince
zengin Sapindus mukorossi meyvesi hemde soya fasulyesi atik suyu
incelenmistir.

Bu projede S. mukorossi meyvelerinden saponin yapisindaki yiizey
aktif maddelerin izolasyonu hedeflenmistir. Tropikal bolgede yetisen S.
mukorossi  saponin bakimindan zengin bir bitkidir. Bu ¢aligmada
saponinlerin ekstraksiyonunda kati-sivi orani, solvent ¢esidi ve sicaklik
parametreleri incelenmistir. Etil alkol su ¢ozeltisi (%50 h:h) ve 1:10 kati-s1v1
orani, 25°C sicaklikta 8 saatlik ekstraksiyon isleminde en iyi verim
gozlemlenmistir. Bu kosullar altinda ekstraksiyon verimligi %78 olup elde
edilen ham ekstraktin saponin igeregi % 50 dir. Ayrica saponini diger
maddelerden ayirmak i¢in kdpiik ayirma yontemi kullanilmistir. Bu boliimde
sicaklik parametre olarak incelenmistir. Elde edilen iiriiniin saponin igerigi
Fourier Doniigiimlii Kiz1l6tesi Spektroskopisi (FT-IR) ile analiz edilmistir.
1047 (cm™) dalga boyundaki C-O-C emilimi sapojeninlerin glikozidik
baglari1 gostermektedir. Pik yiikseklikleri oran1 oda kosullarindaki su ile
yapilan kopiirtme yontemi i¢in 1.54, 80°C su ile yapilan kopilirtme yontemi
icin 2.18 bulunmustur. Bu calisma saponin ekstraktinin zenginlestigini
gostermistir.

Soya fasulyesi atik suyu ile yapilan kopiik ayirma calismasinda
yiizey aktif zenginlestirme orani UV yontemi kullanilarak %57 ve Yiiksek
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Performansli Sivi Kromotografisi (HPLC) yontemi kullanilarak %61 olarak
bulunmustur. Dolayisiyla atik olarak nitelendirilen sudan katma degeri
yiiksek yiizey aktif bilesiklerin kopiik ayirma yontemi ile elde edilmesi
miimkiindiir. Bu atiklarin degerlendirilmesi iilke ekonomisi acisindan da
oldukc¢a 6nemlidir.

Anahtar Kelimeler:Yiizey aktif madde, Sapindus mukorossi, Saponin, Soya
atik suyu, Kopiik ayirma

ABSTRACT

Human health has been adverserly affected by the increasing use of
synthetic surfactants. Hence, studies which are to obtain natural surfactant
from plant and industrial waste are increasing importance day by day. Both
Sapindus mukorossi fruit and soybean waste water rich in saponins were
examined in this study.

The aim of this project was isolation of saponins from S. mukorossi
plants. S. mukorossi that grow tropical regions, is rich in terms of saponins.
Solid-liquid ratio, temperature and solvent type were the parameters
examined in this study. It was observed that the best efficiency with aqueous
ethanol solution (%50 v:v), solid-liquid ratio 1:10, at 25°C for 8 hours.
Under these conditions, extraction yield was 78%, the saponin content of the
crude extract was determined as 50%. Foam fractionation was also used to
enrich the saponins from other components. Temperature was the
investigated parameter for this part. Saponin content of the obtained product
was analyzed by Fourier Transform Infrared Spectrometer (FT-IR). C-O-C
absorption band at 1047 (cm™) wavenumber indicated the presence
glycoside linkages of the sapogenins. The peak height ratios were found as
1.54 and 2.18 for the foam separation experiments performed with water at
room temperature and 80°C respectively. These results revealed the
possibility of saponin purification.

Soybean waste water was also subjected to foam separation
technique and calculated enrichment ratio was found as 57% using
spectrophotometric analysis, and 61% using high performance liquid
chromatography (HPLC) analysis. By using foam separation method it was
possible to obtain value added natural surfactants from waste waters.
Valorization of these wastes are very important for the national economy.
Keywords: Surface active agent, Sapindus mukorossi, Saponin, Soybean
waste water, Foam fraction

Introduction and Objective
Surfactants are used as a natural detergent, foam stabilizing and
emulsifying agent in cleansers, shampoos, cosmetics, building materials,
food industries and agriculture [2]. Natural surfactants have gained
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importance because realizing economical aspect, health and environmental
effect of usage of synthetic surfactants. Primary studies in surfactants were
concerned with obtain natural surfactants from plants such as S. mukorossi,
Soybean (Glycine max L. Merrill),Soapwort (Saponaria officinalis), Bracken
(Pteridium aquilinum),The Horse Chestnut (Aesculus hippocastanum), Soap
Lily (Chlorogalum pomeridianum), Yucca. Saponin is a type of nonionic
surfactant. It has high surface activity [1]. In this study S. mukorossi extract
and Soybean waste water were examined based on their saponin contents.

Among techniques for purifying saponins; ultrafiltration, column
chromatography, foam fractionation and HPLC [2]. Foam separation
technique was used because it is considered as energy efficient,
environmentally friendly simple technique. The leaching liquor from the
sapindus has complex ingredients such as saponin, saccharides, proteins and
other compounds. Saponins have highest surface activity, so foam
fractionation seems to be feasible for the separation of saponins from the
extract. Effects of temperature and air flow rate were investigated
parameters. Purpose of foam separation was to obtain extract relatively rich
in saponins depending upon varying feed temperatures. Detection of the
saponins in samples were performed with FT-IR and HPLC analyses.

Materials
S. mukorossi are commonly found in India and Nepal. Fruits pulps of
S. mukorossi were supplied by commercial company in India.Soybean waste
water was kindly supplied by Erasoy Soy Company located in Urla.
Acetonitrile from Sigma-Aldrich and acetic acid from Merck
were used as mobile phases in HPLC analysis.

Methods

Extraction Process

S. mukorossi powder (10 g) was put into 100 ml water, boiling
water, ethanol, ethanol-water solution (50 % v:v), acetone. Experiment 1 and
2 were carried out at a solid-liquid ratio of 1/10 and 1/20 (w:v) respectively.
Extraction was carried using a magnetic stirrer for 8 hours.

Measurement of Total Saponin Concentration

Oleanolic acid was used as the standard reference. In the first
instance, oleanolic acid - ethyl alcohol solutions at different ratios were
prepared. Oleanolic acid has a similar structure to the sapogenin. It was used
as the standard reference. Measurement technique was based on vanillin-
perchloric acid colorimetric assay. Scan was performed for blank and each
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sample with UV spectrophotometer (GENESYS 10S UV-VIS) at 527 nm.
The standard calibration equation was A = 31.34xC, R?=0.999, where A is
absorbance, C is sample concentration in a solution, R is the linear
correlation coefficient. Sample saponin concentration in a solution (C) was
given in terms of oleanolic acid equivalent value.
Enrichment of Saponins Using Foam Fractionation Technique

The foam fractionation column was a glass tube. All the foam
fractionation experiments were carried out in a batch system. Air was
introduced using a pump (RS-15000 High-Class Air pump) with a flow rate
of 0.814 L/min. A one stage foam fractionation technique was designed for
the enrichment of the saponins in the extract. Temperature of feed was the
only investigated parameter. 25 and 80 °C feed temperatures were used for
the experiments. Then using the lyophilization all the samples were dried.
Also soybean waste water was used in foam fractionation experiments. The
amount of feed solution was 200 ml. The samples obtained as foam fraction
were analyzed for their saponin contents to determine the enrichment ratio.
The liquid soybean waste water was dried using lyophilization. The solid
extract content of 200 mL soybean waste water was determined as 3.2
grams.

Sample Analyses Using FT-IR and HPLC

Each sample of saponin powder was measured using KBr matrix.
FT-IR analyses were used to identify unknown materials, determine the
quality or consistency of a sample andthe amount of components in a
mixture.

HPLC were used to analyze the soya saponin contents of foam
fractionation samples. The stationary phase was a Cyg LiChrospher 100
analytical column (250mm x 4mm i.d.) with a particle size of 5 pum
thermostated at 25 °C. The flow rate was 0.1 ml/min and the absorbance
changes were monitored at 275 nm. The mobile phases for chromatographic
analysis were acetonitrile/water mixture.

Results and Discussion

Extraction Process

The best solvent was found as ethanol — water solution. Saponin
molecule includes aglycone and sugar chain in their structure. This situation
leads to their being amphiphilic structure. Aglycone is lipid-soluble part and
apolar structure. It is non — polar group in the structure. Lipid soluble
aglycones connected to single or multiple sugar chains. Sugar chain is water
soluble polar structure. Polar substances can solve polar substances and
apolar substances can solve apolar substances. Water — ethanol mixture
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include polar and apolar group. Water is polar molecule and ethanol is apolar
molecule. It dissolves both polar and apolar substances. Because of this
reason, water — ethanol solution solves saponin due to its structural position.
Yield of extract amount decreases while solid-liquid ratio increases.
Yield of extract was maximum at 1:10 solid-liquid ratio as shown in Table
1.Yield of saponin slightly decreases with increasing temperature.
Table 1.Effects of solvents and solid/liquid ratio on the characteristics of
S.mukorossi saponins

solid-
liquid . extract/10
solvent type rgtio yield % gaw mat. g
(g/ml)
Water (1:10) 76 2.4
water@100C (1:10) 71 2.5
ethanol-water | (1:10) 78 3.9
Ethanol (1:10) 68 3.5
Acetone (1:10) 65 3.4
Water (1:20) 74 2.8
water@100C (1:20) 70 2.6
ethanol-water | (1:20) 66 2.5
Ethanol (1:20) 45 1.2

When the powder of S. mukorossi was extracted with ethanol-water
solution (solid to liquid ratio = 1:10w/v) at room conditions for 6 hours,
namely in the best extraction condition 3.45g extract was obtained from 10g
raw material.

Foam Separation

Purity is related to enrichment ratio. Enrichment ratio is governed by
foam fractionation and interfacial adsorption. Liquid loading volume, gas
velocity, feed temperature, pore diameter of gas distributor are related with
enrichment ratio at foam separation. As seen in Table 2, experimental results
show that temperature played an important role in improving enrichment
ratio [2]. Experiments were carried out at different temperatures, and all
other conditions were kept constant. Two experimental setups were prepared
at 25°C and 80°C. Liquid loading volume was 200 ml, gas velocity 0.814
L/min at room temperature and natural pH. pH values increased with
temperature andfrom 5.58+0.1 to 6.86+0.1. The observed solution colour
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was light yellow. When the temperature increases, purity and enrichment
ratio increased. The major components in the highly purified product were
the triterpenoid saponins including CjHgO12 CsoH7g018, CagH76017
CssHo4026 and CysH74046 [5].

Table 2.Results of foam separation experiments.

Exp. No Parameters Initial Solution |Final Foam |Residual Solution
Air Flow Rate (L/min) |Time (min) Volume (ml) 200 28 172
A Temperature 25°C |pH 5,58 6,2 6,6
Colour Slightly yellow [White Slightly yellow
0,814 75 Volume (ml) 200 30 170
B Temperature 80°C |pH 6,86 7,54 7,47
Colour Slightly yellow [White Slightly yellow

Sample Analyses Using FT-IR and HPLC
FT-IR spectra of the samples showed —-OH, -C=0, C-H, and C=C

absorptions characteristic of oleanane triterpenoid saponins. The C-O-C
absorptions showed glycoside connected to the sapogenins [3]. Table 3
shows absorbance range that has these functional groups.

Table 3. Absorbance Range of functional groups [3]

Functional group Absorbance range
(cm™)

OH 3429-3316

C-H 2922-2929

C-C 1619-1621

C-0 1740-1736

C-0-C 1034-1072

In Table 4 FT-IR results of C-O-C bond peaks of the samples were
given. As seen from the results boiling water foam phase has the highest
peak. These values were calculated in Equation 1 and 2. Boiling water foam
phase was richer in saponins compared with water foam phase.

Table 4. Intensity values of peak repressing C-O-C Bond

Solvent phase Intensity
Raw material 0.05
Ethanol-water extract (initial solution) | 0.55
Boiling water foam phase (B) 1.2
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| Water foam phase (A) | 0.85 |

intensity of peak for foam A (Eq.1)

intensity of peak forinitial solution
= 1.54

intensity of peak for foam B (Eq. 2)
intensity of peak for initial solution

=2.18
As shown in the Figure 1. peak intensity at 1047 (cm™) obtained

from foam phase in foam separation method was higher than peak intensity
obtained from raw material. This show that foam phase was rich in saponin
compared with ethanol — water extract and raw material. The peak intensity
of C-O-C bond shows that enrichment was higher for foam fractions in all
the samples. It revealed the enrichment of saponins in foam fraction.
Because of this; foam separation is based on the adsorption of surfactants at
the liquid - air interface and joining of species with surface active
properties.With increasing the temperature, the adsorption is enhanced as in
the case of foam fraction experiment carried out at relatively higher
temperature.
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Figure 1.FT-IR Spectra of samples: RW: Raw material, EW:Ethanol-water
solution, FA:Foam phase A, FB:Foam phase B

Shown in Figure 2 the C-O-C peak intensity at 1047 (cm™) for the
extract obtained in ethanol-water solution was the highest one compare to
the extract obtain in other solvents. So, the best solvent for extraction of
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saponins was ethanol-water solution. The saponin yield was also the highest
with ethanol-water solution.
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Figure 2.FT-IR spectra of S. mukorossi Extract. (W:Water, E:Ethanol,
EW:Ethanol-water, BW:Water at 100°C)

HPLC analyses of soybean waste water is given Figure 3. Soybean
waste water was also subjected to foam separation technique. Calculated
enrichment ratio was found as 57% using spectrophotometric analysis, and
61% using HPLC analysis. By using foam separation method it was possible
to obtain value added natural surfactants from waste waters. Valorization of
these wastes are very important for the national economy.
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Figure 3. HPLC chromatogram analysis of saponins in soybean waste water.
(FP:Foam phase, IS:Initial solution)
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DEVELOPMENTS AND CHALLANGES OF OLEOCHEMICALS IN
TURKISH MARKET
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Turkey has a Booming economy; GDP, reaching USD 830 billion in 2015
(USD 231 billion in 2002). However 40% of deficit spending is directly
based on lack of manufacturing chemicals in Turkey. Economical growth
forces the consumption of oleochemicals especially for personel care and
house hold care products. Almost all the raw materials are being imported.
The potentials of manufacturing oleochemicals for mainly personel care and
house hold care industry will be analysed with considering importation
lauric based oils for non food applications.
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THIS SMELLS GREAT!
AN OVERVIEW OF MARKET TRENDS IN FRAGRANCES

Miss Maria GIKA, Mr Nikos SANTIRIS

Vioryl S.A., 28th km National Road Athens - Lamia, Afidnes 190 14,
Greece

gkika@vioryl.gr , santiris@vioryl.gr

1- GLOBAL MARKET
e The fastest growing and more mature markets for fragrances in the
world

e Women versus men fragrances
e The most important claims on products
e Fragrance trends

2- CONSUMERS’ ATTITUDES & LIFESTYLES
e Consumers’ attitudes versus fragrances
e Changing lifestyles and fragrance creation

3-META-TRENDS AFFECTING NEW PRODUCT DEVELOPMENT
e Aging population
e Technology
e Ethics
e Economy crisis

5- CONCLUSIONS-DISCUSSION
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HOW NEW GENERATION IS CHANGING MARKETING

YENi JENERASYON PAZARLAMAYI NASIL
DEGISTiRiYOR

E. Aysu. SAGDIC

Department of Business Management Systems, Unda Muhendislik San. ve
Tic. A.S.

aysu.sagdic@letundathink.com
Abstract

The transformation of marketing is underway as new generations of
the people spend more time on their mobiles. For this reason, companies
have to connect with their new customers through these devices in real time
using social media and electronic commerce. Not only devices used but also
customer expectations are changing over time. To understand this changing,
firstly we should understand the differences between X, Y, Z generations.
And then we should determine customer expectations, behaviours and create
our marketing strategies. As we look in to behaviour of the new generations
of people, we clearly understand that customer satisfaction is getting more
important than the products. So, initially we have to think that how we
should be good at customer relationship management and how we connect
with our customers. Due to this fact that, the modern-day marketing
department needs to combine the creative narratives to tap into people’s
wishes and aspirations using big data, digital marketing and analytics. The
most popular way to stay connect with customers is using social media,
blogs and mobile applications. You should create new campaigns according
to customer behaviours on digital area. For example, think about the existing
ability users have to follow groups, join social discussions and engage
brands while chatting with friends on social media, and you can see why the
social site is quickly positioning itself to be an all-in-one platform for the
web.
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Ozet

Pazarlama faaliyetlerinin degisimi yeni kusaktaki kisilerin
zamanlarint tasinabilir cihazlar1 ile gecirmeleri ile baglamaktadir. Bu
sebepten dolay1, firmalar yeni nesil tliketiciler veya miisterileri ile bu
cihazlardan anlik olarak sosyal medya ve dijital alanda yayinladiklart
reklamlar ile baglanti kurmak zorundadirlar. Bunun yaninda sadece
miisterilerin size ulastig1 cihazlar degil, ayn1 zamanda tiiketici beklentileri ve
davraniglart da zamanla degigmektedir. Bu degisimi anlamanin yolarindan
biri de X, Y ve Z kusaklarint anlamaktir. Bu degisimleri tespit ettikten sonra
verilere gore bir pazarlama stratejisi olusturmaktir. Yeni nesil tiiketicilere
baktigimizda aslinda goriiyoruz ki miisteri tatmini {iriiniin 6zelliklerinden
cok daha fazla &ne cikmakta. Oyleyse ilk olarak diisiinmemiz gereken sey
miigteri 1iliskileri yoOnetimini ve misterilere nasil ulasacagimizdir. Bu
sebepten dolayi, modern zamanlarin pazarlamasi - ki biz buna profesyonel
satis diyoruz — miisteri isteklerini ve ihtiyaglarimi belirlemek ve onlara
ulagmak icin biiyiik veriyi, dijital pazarlama ve dijital analitikleri birlestirip
buna gore yontem bulmak zorundadir. Miisteri davranislarina gore onlarla
iletisimde kalmanin en popiiler yolu sosyal medyayi, bloglart ve mobil
uygulamalar1 kullanmaktir. Ornegin, bir grup kullanic1 diisiiniin; bu
kullanicilar birden fazla gruba {iye ve bu alanlardaki tartismalar katiliyor ve
markalar ile ilgili arkadaglar1 ve diger tiiketiciler ile sosyal medya tizerinden
iletisim kuruyorlar. Eger bu alanlarda siklikla goriiniirseniz ve sizin
hakkinizda olumlu yorumlarda bulunmasi i¢in miisteri memnuniyetini
yiiksek tutabilirseniz, sosyal medyanin neden diger platformlarin yerini
aldigimi gorecekseniz.

169



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

TURKISH DEMOGRAPHIC PROFILE, HOMECARE DETERGENT
MARKET VOLUMES and CUSTOMER EXPECTATIONS
TURKIYE DEMOGRAFIK PROFILI, EV TiPi DETERJAN
VERILERI, MARKET YAPISI VE MUSTERI BEKLENTILERI
Kutluay KABADAYI

Plant Manager, Saruhan Kimya, Tekirdag — Tiirkiye
kutluaykabadayi@saruhan.com.tr

Abstract

Turkish demographic profile,specifications,population,median
ages,houswife profiles, house profile and economical data, GDP per capita
values among years and forecasted values also comparison to some other
countries , Turkish retail prospect , market types , market share details,
product groups, tonnages , incomes and strategies, yearly chancing market
share values. Discount market types,numbers. Total Turkish homecare
detergent sector economical values and product groups.Homecare detergents
as laundry,dishwashing, surface group and softener volumes, annual growing
rates, forecasts for each group as income and tonnages, customer ecpectation
in homecare detergent business, marketing strategies. Also there is a detailed
customer profile survey analyzes of customer purchasing behaviours

Ozet

Tirkiye demografik yapisi ozellikleri,niifus,ortalama yas,ev hanimi
profili, hane profili ve ekonomik o6zellikleri, kisi bagina diisen GSMH
biiylime oranlar1 ve dngoriileri ve diger iilke kiyaslamalari, Tiirk perakende
yapist ,market tipleri , pazar paylar kirilimlart ve yillara gére market
tiplerinin yiizdesel degisimleri,discount marketlerin yapilari,sayilari. Toplam
ev tipi deterjan sektoriiniin mali degerleri ve {iriin gruplarina gore kirilimlar
,urlin gruplar tonajlar1 ve stratejileri, ev tipi deterjanlarin ¢camasir, bulagik,
ylizey temizleyiciler ve yumusatici siniflarina gore yillara yayilmis kullanim
tonajlari, yillik bitylime oranlar1 ve ongdriileri, ev temizliginde miisterilerin
beklentileri, pazarlama stratejileri, misteri ihtiyaglar1 ve beklentilerinin
analizi , miisterilerin satinalma aligkanliklari. Miisteriler {izerinde yapilmis
detayli anket ¢aligma verileri ve boylece miisteri profili analizi anlatilmasin
iceren bir sunumdur.
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HAIR MASCARA FORMULATION DEVELOPMENT STUDIES
SAC MASKARA FORMULASYONU GELISTIRME CALISMALARI
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! Atatiirk University Faculty of Pharmacy,Department of Pharmaceutical
Technology,
25030 Erzurum, Tiirkiye
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Abstract

Thoroughly coating of the hair is one the main criteria of a successful hair
mascara formulation. The aim of the present study is to develop a hair
mascara formulation that thoroughly coating the hair, easily spreadable, non-
sticky feeling, can keep its homogenous appearance and stability for 24
hours and has a flexible fixing structure. The complex physical-chemical
structure of mascara comes from the relationship between waxes, film
formers and other functional ingredients. Acrylics, polyurethanes, and
pyrrolidones which may be possible to use for hair products were
investigated in accordance with preliminary evaluation in this study to
choose the film forming polymer which resulted as to prefer using of
acrylics.*? pH, temperature, surfactant and pigment dispersion properties are
considered for evaluation of performance of these polymers in mascara
formulations. For preformulation studies, film-forming polymer, wax,
pigment, surface active agent and plasticizer components were used as
critical mascara components in different ratios to form mascara formulations
by using the emulsion preparation method. Formulations, which were
meeting the goals of this study was determined as formulations prepared by
beeswax, carnauba wax and acrylic copolymer. Followed by the application
of the formulations to hair samples resulted as easily driven, completely
covering, not tackiness feeling, can maintain a homogeneous appearance and
a flexible structure for 24 hours. Continuation of this study will be planned
forin vitro characterization tests on selected formulations.
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Ozet

Basarili bir sa¢ maskara formiilasyonun ana Kkriteri sa¢i tamamen
kaplamasidit. Bu c¢aligmanin amaci sag¢i tamamen kaplayan, kolay
stiriilebilen, yapiskanlik hissi vermeyen, uygulama sonrasi sac¢ telleri
iizerinde homojen goriinlimiinii ve dayamikliligini 24 saat boyunca
koruyabilen ve esnek yapiya sahip bir sa¢ maskara formiilasyonunun
gelistirilmesidir. Sa¢ maskaralarinin kompleks fiziksel-kimyasal yapisi
mumlar, film olusturucular ve diger fonksiyonel katki maddeleri arasindaki
iligkiden kaynaklanir. Sa¢ firiinlerinde kullanimi miimkiin olabilen film
olusturucu polimerler arasinda akrilikler, poliiiretanlar ve pirolidonlar yer
almakta olup bu calismada ©n degerlendirmeler dogrultusunda film
olusturucu polimer olarak akriliklerin kullanimi tercih edilmistir.*Bu
polimerlerin sac maskara formiilasyonlarinda performansinin
degerlendirilmesinde pH, sicaklik, yiizey aktif madde ve pigment
dispersiyonu dikkate alinmistir. On formiilasyon calismalarina esas olarak
film olusturucu polimer, mum, pigment, yiizey aktif madde ve plastiklestirici
bilegenler kritik maskara bilesenleri olarak degisik oranlarda emiilsiyon
hazirlama yontemi ile maskara formiilasyonlart olusturmak {izere
denenmistir. Balmumu, karnauba mumu ve akrilik kopolimer kullanilarak
hazirlanan formiilasyonlarin ¢aligmanin amacini karsilar nitelikte oldugu ve
sa¢ Orneklerine uygulanmasi sonucu kolayca siiriilen, tamamen kaplayan,
yapigkanlik hissi vermeyen, 24 saat boyunca homojen goriiniimiinii ve esnek
yapisini koruyabilir oldugu tespit edilmistir. Bu ¢alismanin devaminda
secilen formiilasyonlar igin in vitro karakterizasyon testlerinin yapilmasi
planlanmustir.
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QUALITY AND STANDARDIZATION FOR PHYTOCOSMETICS
FITOKOZMETIKLERDE KALITE VE STANDARDIZASYON
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Abstract

Phytocosmetics are defined as the products which prepared only by plants
and /or herbal components and mainly included; plants, plant extracts,
volatile oils, distillates, aromatic waters, juices, agueous extracts, tinctures,
resins, gums and congenerous, herbal oils-lipids, waxes, mucilages, plant
carbohydrates or purified plant components.’? Critical parameters that affect
the final quality and stability of phytocosmetics are the specifications of
herbal inputs, structure of formulation and manufacturing process. In this
context the critical analyses of quality control of herbal raw materials are
performed in addition to in-process and the post-analyses of the cosmetics.>®
In addition to produce according to the good manufacturing practices of
cosmetics (1ISO 22716) in case of being natural or organic cosmetic it needs
to meet the related international standard for technical definitions and
criteria of natural and organic cosmetic ingredients and products (ISO
16128).>Also control and analyses can be carried on herbal raw materials
and ingredients are; I. organoleptic controls, botanical controls, product
packaging, lot number, labeling (harvest date), ii. physical controls
(resolution, fluorescence analysis, swelling index, foaming index etc.), iii.
chemical controls (qualitative identification reactions, quantitative analyses,
determination of impurities,bitterness value,the determination of heavy
metals, pesticide residue analyses, mycotoxin control, determination of
radioactive contamination, etc.), iv. biological controls (microbial
contamination control), v. chromatographic and spectroscopic analyses
(HPLC, GC, TLC, IR, UV-Spectrometer, etc.).**In this study, critical control
of herbal raw materials and components that can affect the quality and
stability of the final product in phytocosmetics and critical in-process and
process control during the manufacturing of phytocosmetics will be given.

174



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

Ozet

Fitokozmetik sadece bitkiler ve/veya bitkisel bilesenlerden firetilen kozmetik
irtinleri kapsayan {irlinler olarak tanimlanmakta olup bu iriinlerde baslica;
bitkiler, bitki ekstreleri, ugucu yaglar, distilasyon iiriinleri, aromatik sular,
usareler, sulu ekstreler, tentiirler, re¢ineler, zamk ve benzerleri, bitkisel
yaglar-lipitler, mumlar, miisilajlar, bitki karbonhidratlar1 veya saflastirilmig
bitki bilesenleri bulunabilmektedir."? Fitokozmetiklerin nihai kalite ve
stabilitesini etkileyen kritik parametreler arasinda bitkisel girdilere ait
spesifikasyonlar, formiilasyonun yapist ve imalat siireci yer almaktadir. Bu
kapsamda kozmetiklerde yapilan islem i¢i ve sonrasi analizlere ilaveten
bitkisel girdilerin kalite kontroliine dair kritik analizler yapilir.*®
Fitokozmetiklerin kozmetik iyi tiretim uygulamalari (ISO 22716) esaslarina
gore iiretiminin yapilmasi yaninda dogal veya organik kozmetik iiriin olmast
durumunda ilgili uluslararasi standart olan dogal ve organik kozmetik
bilesenler ve iirlinlerin teknik tanimlamalar1 ve kriterleri standardini (ISO
16128) da karsilamasi beklenir.®® Bitkisel hammadde veya bilesenlerde
yapilabilecek kontrol ve analizler ise; i. organoleptik kontroller, botanik
kontroller, iirlin ambalaj1, lot numarasi, etiketleme (hasat tarihi), ii. fiziksel
kontroller (¢oziiniirliik, floresans analizi, sisme indisi, kdpilirme indisi vd.),
iii. kimyasal kontroller (kalitatif teshis reaksiyonlari, kantitatif analizler,
safsizlik tayini, acilik degeri, agir metal tayini, pestisit kalintis1 tayini,
mikotoksin radyoaktif kontaminasyon tayini, vd.), iv. biyolojik kontroller
(mikrobiyal kontaminasyon kontrolii) ve v. kromatografik ve spektroskopik
analizler (HPLC, GC, ITK, UV-Spektrometresi, vb.) dir.*® Bu ¢alismada,
fitokozmetiklerde bitmis {liriiniin kalite ve stabilitesine etki edebilen bitkisel
hammadde ve bilesenlerin kritik kontrol ve kalite analizleri ile
fitokozmetiklerin imalatinda islem ig¢i ve nihai kritik kontrol parametreleri
hakkinda bilgi verilecektir.
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Abstract

Many factors are effective in providing and maintaining the microbiological
stability of personal care products. It is important to take measures for the
factors, mainly in terms of controls and monitoring of raw materials,
manufacturing area and the staff in manufacturing, and the factors related to
usage and the user groups. Personal care products are in the scope of
cosmetics and in this context international standards for the production and
control of them are; 1ISO 22716, ISO 21149, ISO 18415, I1SO 21150, ISO
22717, 1SO 22 718, ISO 18416, 1SO 16212, 1SO 11930.'Moreover, 1SO
29621 standard' is available for the risk assessment and identification of
microbiologically low-risk products, while pharmacopeia method USP
Method <61>Microbial Limits Tests is available. In addition, under the USP,
EP, JP, ICH microbial limits testing in cosmetics are available.’Between the
microorganismsStaphylococcus  aureus,  Pseudomonas  aeruginosa,
Escherichia coli and Candida albicans should not be present in the cosmetic
products.In terms of microbial evaluation cosmetic products are divided into
two categories according to being for children under three years old, the
sensitivity of the different parts of the body and leave-on or rinse-off of the
product. 1. category; the products for the children under three years of age,
the eye contour, the mucous membranes and the leave-on products with
microbial limits; the total number of living aerobic microorganisms
(bacteria, yeasts and molds) 102 cfu/g or 10 cfu/ml should not exceed.
2.category; other products out of 1. category and rinse-off products
withlimits of total viable aerobic microorganisms 10° cfu/g or 10° cfu/ml
should not exceed.“For the expected benefits from personal care products not
to turn into risk or harm to the health, it is all important to provide and
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sustain the microbiological stability of products during manufacturing,
marketing and using (usage in institutions that provide services, professional
use and for individual use).In this study microbiological control criteria,
testing and evaluation for personal care products, which effective on quality
and stabilitywill be given.

Ozet

Kisisel bakim firitinlerinin mikrobiyolojik dayanikliliginin saglanmasi ve
siirdiiriilmesinde bir¢cok faktor etkilidir. Bunlar arasinda temel olarak
hammaddeler, iiretim alam1 ve iiretimde yer alan personele dair kontrol ve
takipler ile {iriiniin kullanim sekli ve kullanici kitlesine bagl faktorlere
yonelik alinmasi gereken tedbirler nem tasir. Kisisel bakim tiriinleri kapsam
olarak kozmetik {irlinler arasinda yer almakta ve bu dogrultuda tiretimine ve
kontrollerine iligkin mevcut uluslararasi standartlar arasinda; ISO 22716,
ISO 21149, ISO 18415, ISO 21150, ISO 22717, I1ISO 22718, 1SO 18416,
ISO 16212, ISO 11930 yer almaktadir.® Ayrica mikrobiyolojik olarak
diistik riskli kozmetik iiriinler i¢in risk degerlendirmesi ve tanimlamasi
icin ISO 29621 standardi’, farmakope yéntemi olarak mikrobiyal
Kontaminasyonun tespiti i¢in USP Metot 61-Mikrobiyal Limit Testi’
mevecuttur. Ilaveten USP, EP, JP, ICH kapsaminda mikrobiyal limit testleri
mevcuttur.®> Mikroorganizmalar arasinda kozmetik iiriinlerde kesinlikle
bulunmamasi gerekenlerStaphylococcus aureus, Pseudomonas aeruginosa,
Candida albicans ve Escherichia coli’dir. Kozmetik {iriinler mikrobiyal
degerlendirme agisindan, ii¢ yas alt1 ¢ocuklar, viicudun farkli bolgelerinin
hassasiyeti ve iiriinlerin durulanma durumuna gore iki kategoriye ayrilmistir.
1. Kategoride; ii¢ yas alti ¢cocuklara, géz bolgesine, mukoz membranlara
uygulanan {irinler ile durulanmayan iriinler yer alip bu kategoride
mikrobiyal limit; toplam canli aerobik mezofilik mikroorganizma sayisi
(bakteri, maya ve kiif) 10° cfu/g veya 10° cfu/ml’den fazla olmamalidir.2.
Kategoride; 1. Kategori dist1 diger irlinler ve durulanan triinler yer alip
toplam canli aerobik mezofilik mikroorganizma sayisi (bakteri, maya ve kiif)
10° cfu/lg veya 10° cfu/ml’den fazla olmamahdir.* Kisisel bakim
iriinlerinden beklenen yararin saghk acisindan risk veya zarara
doniismemesi agisindan iiriinlerin imalati, satisa sunulmasi ve kullaniminda
(hizmet sunan miiesseseler, profesyonel kullamim ve bireysel kullanim)
mikrobiyolojik olarak dayanikliliginin saglanmasi ve siirdiiriilmesi 6nem
tagir. Bu caligmada kigisel bakim iirlinlerinde kalite ve stabiliteye etkili
mikrobiyolojik kontrol kriterleri, testler ve degerlendirmeleri hakkinda bilgi
verilecektir.
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Abstract

In the last decade, antimicrobial textiles have been extensively utilized in the
textile, pharmaceutical, medical, engineering, agricultural, and food
industries. In terms of protection of health and textile, antimicrobial textiles
have provided protection from pathogenic or odor-generating
microorganisms, which cause to medical and hygienic problems, damage or
undesirable changes in functionality of textiles.” The alternatives of
antimicrobial agents, which differ in chemical structure, efficiency,
mechanism of action, application method, washing resistance, effects on the
environment and cost having increased year by year.In terms of general
characteristics, the antimicrobial textiles can be categorized as
biocide/biocidal, leaching/bound antimicrobial, controlled release/barrier-
forming agent, and poor/good washing resistance. Antimicrobial efficacy
generally achieved by concentration of antimicrobial agent providing with
leaching antimicrobials by controlled release mechanism activated by
moisture.”* Antimicrobial agents for textiles can be categorized as; i.
guaternary ammonium compounds, ii. N-halamines, iii.chitosan, iv.
halogenated phenols, v. polybiguanides and vi. nanomaterials.
Nanomaterials having gained importance in all fields of industry can be
divided into; i. inorganic nanostructured materials (nanoparticles of titanium
dioxide, silver, zinc oxide, copper, gallium, gold; carbon nanotubes; nano-
layered clay and their nanocomposites), ii. organic materials loaded
inorganic nanostructured materials (cyclodextrin; nano/micro capsules;
liposomes; metallic dendrimer nano-composites).>*>® In the field of textiles
including the antimicrobial ones nanotechnology researches have gained
importance in terms of innovation, efficacy, manufacturing, cost and
influence on social and environmental effects.In this study information will
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be given about preparation and usage of antimicrobial textiles made with
nanomaterials.

Ozet

Son on yilda, antimikrobiyal tekstiller; tekstil, farmasotik, medikal,
miihendislik, tarim ve gida endiistrilerinde yaygin kullanim bulmaktadirlar.
Saglik ve tekstilin korunmasi bakimmdan antimikrobiyal tekstiller medikal
veya hijyenik problemler, tekstilin bozulmasi veya fonksiyonunda istemeyen
degisimlere = neden olan  patojenik  veya koku  olusturan
mikroorganizmalardan koruma saglamaktadir."?Antimikrobiyal ajanlarmn
kimyasal yapi, etkililik, etki mekanizmasi, uygulama yontemi, yikamaya
kars1 direng, cevreye etki ve maliyet acisindan farklilik gosteren alternatifleri
yildan yila artmaktadir. Genel 0Ozellikleri bakimindan antimikrobiyal
tekstiller  biyosid/biyosidal, salmman/bagli  antimikrobiyal, kontrollii
salim/bariyer etkili ajan ve =zayif/iyi yikamaya karsi direncli olarak
kategorize edilebilirler. Antimikrobiyal etkililik genel olarak nem ile aktive
olan kontrollii salinan antimikrobiyal ajanin konsantrasyonu ile
saglanmaktadir. >* Tekstiller igin olan antimikrobiyal ajanlar; i. kuaterner
amonyum bilesikleri, ii. N-halaminler, iii. kitozan, iv. halojenlenmis fenoller,
v. polibiguanidler ve vi. nanomateryaller olarak kategorize edilebilirler.
Endiistrinin tiim alanlarinda 6nem kazanan nanomateryaller; i. inorganik
nanoyapili materyaller (titanyum dioksit, glimiis, ¢inko oksit, bakir, galyum,
altin nanopartikiilleri; karbon nanotiipler; nanotabakali kil ve bunlarin
kompozitleri), ii. inorganik nanoyapili materyal yiiklii organik materyaller
(siklodekstrin; nano/mikro  kapsiil; lipozomlar; metalik dendrimer
nanokompozitler) olarak ayrilabilirler.>*>®Antimikrobiyal olanlar dahil
tekstil alaninda yenilik, etkililik, imalat, maliyet, sosyal ve ¢evresel
hususlara etkileri agisindan nanoteknoloji arastirmalari 6nem kazanmaktadir.
Bu c¢aligmada,nanomateryaller ile hazirlanan antimikrobiyal tekstillerin
hazirlanma ve kullanim alanlar1 hakkinda bilgi verilecektir.
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Abstract

Personal care products as a result ofincreasingvariety and use in the world
they become important in terms of health and economy. Innovation is one of
the critical factors that triggered the market for personal care products. In
this context, innovation for formulation and design for packaging are also
important for the sustainability of this industry. 3D printer technology isa
rapid prototyping technology, accepted as additive manufacturing, designed
by computer saved as STL files of 3D designsthat able to convert to
concrete. 3D printing methods can be line up as i. Stereolithography, ii.
Inkjet printing, iii.Selective laser sintering, iv. Fused deposition modelling,
v. Laminated object manufacturing. The use of this technology is fairly new
in the field of personal care products and not frequent yet."* However, with
the transfer from the health industry the use of 3D human skin models for
efficacy and safety testing the use of 3D printing method has taken place in
the production of these models.*Thereafter, in the packaging industry, which
designment gain importance 3D printer has begun to use and followingly 3D
printing manufacturing and sale in cosmetics packaging (perfume and
others) has been initiated by 2013. 3D printer capable of designing and
delivering in a short time packaging alternative allows quick delivery and
easy production following the quick option and choose for the cosmetics
manufacturer.” 3D printing manufacturing of cosmeticshas been designed in
2014, first household 3D printer for personal preference by particularly has
been able to produce colorful make-up cosmetics has launched to the market.
Cosmetics designed as a practical mode of production at home for a color
can be selected from the internet with this printer processing carrier mixture
located FDA-approved ink to form 3D objects.® It is among future
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expectations that 3D printer technology brings the design and manufacturing
together have become increasing in its use in the field of personal care
products, its diversity and its market.In this study information for those
outlined above will be presented.

Ozet

Tiim diinyada artan gesitlilikleri ve kullanimlar1 nedeni ile kisisel bakim
iiriinleri saglik ve ekonomik acidan onemli bir konuma gelmistir. Kisisel
bakim iirlinlerinde inovasyon pazari tetikleyen kritik faktorlerdendir. Bu
kapsamda formiilasyonda yenilik ve ambalajda tasarim, bu sektoriin
stirdiiriilebilirliginde de 6nem tasir. 3D Yazici teknolojisi, Katmanli tiretim
olarak kabul edilen, bilgisayar ortaminda tasarlanan STL dosyasi olarak
kaydedilen 3 boyutlu tasarimlarin somut hale donistirebildigi hizli
prototipleme teknolojisidir.3D baski yontemleri; i. sterolitografi, ii. inkjet,
iii. secici lazer sinterleme, iv. birlestirmeli yigma ile modelleme, v. tabakali
obje iiretim yontemi olarak siralanabilir. Bu teknolojinin kullanimi kisisel
bakim triinleri alaninda olduk¢a yenidir ve heniiz yaygmlasmamistir."
Ancak saglik sektoriinden transfer ile 3 boyutlu insan deri modellerinin
etkinlik ve giivenlilik testlerinde kullanim ile bu modellerin iiretiminde 3D
bask1 yontemi yer bulmustur.* Ardindan tasarimin 6nem kazandigi ambalaj
sektoriinde 3D yazici kullanimini takiben 2013 yilinda kozmetik iirlin
ambalajlarinin (parfim ve digerleri) 3D baski ile iiretimi ve satigina
baglanmistir. 3D yazict ile kisa siirede tasarlanip sunulabilen ambalaj
alternatifleri kozmetik {ireticilerine hizli segenek ve tercihi takiben kolay
iiretimi ile hizli teslimata olanak saglamaktadir.” Kozmetik iiriinlere yonelik
3D baski ile iiretim 2014'te tasarlanmis, ev tipi ilk 3D yazictkisisel
tercihlere gore Ozellikle renkli makyaj iriinlerinin iretilebildigi bir cihaz
olarak pazara sunulmustur. Kozmetik iiriinlerin evde hazirlanabildigi bu
yazici ile internetten segilebilen bir renk igin yazicida yer alan FDA onayli
miirekkep ile tastyici karisim islenerek 3D baski olusturulmaktadir.® Tasarim
ve imalat1 bulusturan 3D yazici teknolojisinin kisisel bakim iiriinleri
alanindaki kullaniminin ilerleyecegi, cesitlenecegi ve pazarinin biiyiiyecegi
ileriye doniik beklentiler arasinda yer almaktadir. Bu caligmada yukarida
Ozetlenenlere yonelik bilgi sunulacaktir.
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Abstract

Today, the concept of innovation and management are among the main
factors in the sustainability of the cosmetic industry. Innovation management
is the process of innovation, including the discovery is important in
continuing the commercialization of innovation. Innovation within the
general framework is the commercialization of innovation transformed into
economic and social added value, is the global dynamic of cosmetic
industry, which competition is becoming important.*Enterprises carry out
national innovations will pave the way for dynamic processing by being
effectively communication and interaction with global innovation systems in
the cosmetics industry. In this context, to able to develop networks can
utilize new existing knowledge and technology; enable to convert natural,
economic, technological and market changes to opportunity by well
analyzing them. An innovation strategy need to be identify for delivery of a
new product to the market."*Identifying strategy and creation of innovation
culture in business is required for managing and identification of
uncertainties regarding the financial, technological, organizational and
marketwhich innovation can bringtogether. It is also important to determine
the type of innovation will be carried out.Enterprises should determine what
kind of innovations they would prefer by taking into account according to
technological installation, competition structure and the needs of the market.
Enterprises can develop innovative ideas either internally or can provide
externally. Innovation source of ideas can be consumers, competitors,
suppliers, staff of enterprises, strategic partnerships, universities, public
institutions and organizations, innovation communities and a global actor in
the innovation system. It needs to be targeted to return the risks taken and
acquisition spending to the enterprises. For a successful innovation
management, approaches supporting innovation and so facilitate the
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production, sharing and managing of knowledge arranging in the enterprises
will be effective.>*In this study information for those outlined above will be
presented.

Ozet

Gliniimiizde inovasyon kavrami ve yonetimi kozmetik sektoriiniin
siirdiiriilebilirliginde temel unsurlar arasinda yer almaktadir. Inovasyon
yonetimi, yeniligin ortaya ¢ikarilmasini da kapsayan siire¢ olup devaminda
inovasyonun ticarilestirilmesi énem kazanir. Inovasyonun genel cercevesi
olan yeniligin ekonomik ve sosyal bir katma degere donistiiriilerek
ticarilestirilmesi, rekabetin 6nem kazandigi kozmetik sektoriiniin kiiresel
dinamigidir."? Kozmetik sektoriinde ulusal inovasyonlar1 gergeklestirecek
girisimlerin kiiresel inovasyon sistemleriyle etkili iletisim ve etkilesim
halinde olmasi dinamik bir sekilde islemesine zemin hazirlayacaktir. Bu
kapsamda, mevcut yeni gelistirilmis bilgi ve teknolojilerden
yararlanilabilecek aglarin gelistirebilmesi; dogal, ekonomik, teknolojik ve
pazar ¢evresindeki degisimlerin iyi analiz edilerek firsata doniistiiriilmesine
imkén saglayacaktir. Yeni bir {irliniin pazara tasinmasinda bir inovasyon
stratejisinin  belirlenmesi gerekir.* Inovasyon siirecinin beraberinde
getirebilecegi finansal, teknolojik, orgiitsel ve pazara dair belirsizliklerin
tanimlanmasi ve yonetilebilmesi i¢in isletmede stratejinin belirlenmesi ve
inovasyon kiiltiiriiniin olusturulmasi gerekir. Yapilacak inovasyonun tiiriiniin
belirlenmesi de olduk¢a 6nemlidir. Isletmeler teknolojik altyapilari, rekabet
yapilart ve pazardaki ihtiyaclari dikkate alarak ne tiir yenilikleri tercih
edeceklerini belirlemelidirler. Isletmeler, inovasyon fikirlerini igerden
gelistirebilir veya disaridan saglayabilirler. inovasyonun fikir kaynaklari;
tiikketiciler, rakipler, tedarikgiler, isletme ¢alisanlari, stratejik ortakliklar,
iiniversiteler, kamu kurum ve kuruluslari, inovasyon topluluklari, yenilik
sistemin kiiresel aktérleri olabilir. inovasyon igin alinan riskler ve yapilan
harcamalarin isletmeye kazanim olarak donmesi hedeflenmelidir. Basarili bir
inovasyon yoOnetimi i¢in isletme icerisinde inovasyonun destekledigi
yaklasimlarin dolayisiyla bilginin dretilmesi, paylasilmasi ve yonetilmesini
kolaylastiracak isletme yaklasimlarinin kurgulanmasi etkili olacaktir.**Bu
calismada yukarida 6zetlenenlere yonelik bilgi sunulacaktir.
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UYGULANMASI
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Agency,
06520 Cankaya Ankara, Tiirkiye
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Abstract

Today, for companies™ development, reorganization of the structure, focus
and the ability to rapidly respond to market expectations, to innovate due to
external factors, being able to be flexible and keep under control quickly
change. Benchmarking, in measurable and observable parameters, is the
process of adapting the best practices research and implementation of
companies as a continuous management tool. It can be used in the private
sector or in public institutions. The target of benchmarking isthe
identification, understanding and adaptation of the best practices from inside
and outside of the company, creative ideas and the efficient operating
procedures. Benchmarking is an important part of Total Quality
Managementforesees continuous improvement.”® Steps of benchmarking
are; i. Determination of the benchmark subject, ii. Determination of the
companies operating, iii.Determining the method of data collection and
collect, iv. Measurement and obtain the differences,v. Performance target
identification and preparation of implementation plans, vi. Making the
application, the receipt of results and Benchmarking is done again. The
benchmarking process should be monitored and updated continuously
because of changing best practicesin over the time. Benchmarking is neither
competitor analysis nor copying or market research it contains an agreement
of the companies about sharing knowledge mutually. Earnings are expected
to exchange information in both companies. Benchmarking varieties; i.
Internal benchmarking, ii. Competitive benchmarking, iii. Industrial external
benchmarking, iv. Process benchmarking, and v. Generics
benchmarking.The basic rules of the benchmarking are; compliance with the
law, mutual information sharing, respect for privacy, to be prepared for the
processes, being honest and moved according to goal.Benchmarking
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aboutthe issues such as quality programs, human resources, employee safety,
facility planning, internal control, procurement and supply management,
legal process, education are not risky for competing companies.
Benchmarking is a requirement for Sustainability of the companies.*’In this
study benchmarking implementation will be given for product focused
companies.

Ozet

Gilinlimiizde igletmeler icin gelisme, yapilarini yeniden diizenleme, pazarin
beklentilerine odaklanma ve hizla cevap verebilme, yenilik yapma, esnek
olma ve dis faktorlere bagli hizli degisimi kontrol altinda tutabilmedir.
Kiyaslama (Benchmarking) teknigi, oOlgiilebilen ve gozlemlenebilen
parametrelerde, en iyi uygulamalarin arastirilmasi ve igletmelere
uyarlanmas1 siirecini siirekli kilan yonetsel bir aractir. Ozel sektorde veya
kamu kurum ve kuruluslarinda kullanilabilmektedir.Kiyaslamada hedef,
isletmede gelisme gerektiren alanlarda, isletme i¢i ve isletme dis1 en iyi
uygulamalarin, yaratici disiincelerin, etkin isletme prosediirlerinin tespit
edilmesi, anlasilmasi ve uyarlanmasidir. Kiyaslama siirekli iyilestirmeyi
ongdren Toplam Kalite Yonetiminin 6nemli bir pargasidir.*Kiyaslama
stirecinin basamaklari; i. Kiyaslama konularinin belirlenmesi, ii. Kiyaslama
yapilacak isletmelerin belirlenmesi, 1iii. Veri toplama ydnteminin
belirlenmesi ve toplanmasi, iv. Olgmenin yapilmasi ve farklarin bulunmas,
v. Performans hedefi belirlenmesi ve uygulama planinin hazirlanmasi, vi.
Uygulamanin yapilmasi, sonuglarin alinmasi ve yeniden Kiyaslama
yapilmasidir. Kiyaslama siireci siirekli izlenmeli ve giincellestirilmelidir
clinkii en iyi uygulamalar zamanla degismektedir. Kiyaslama, rakip analizi,
kopyalama veya pazar aragtirmasi olmayip isletmelerin bilgi paylasimi
noktasinda mutabik olmalarini igerir. Her iki isletmede bilgi degisiminden
kazanglar bekler. Kiyaslama cesitleri; i. I¢ kiyaslama, ii. Rekabetci
kiyaslama, iii. Endiistri dis1 kiyaslama, iv. Proses kiyaslama, v. Jenerik
kiyaslama'dir.Kiyaslamada temel kurallari; hukuka uygunluk, karsilikli bilgi
paylasimi, gizlilige saygi, slirece hazirlikli olunmasi, diirlist olunmasi ve
hedef dogrultusunda hareket edilmesidir. Rakip isletmeler ile yapilacak
Kiyaslamada; kalite programlari, insan kaynaklari, ¢alisan giivenligi, tesis
planlamasi, i¢ kontrol, satin alma ve tedarik yonetimi, yasal islemler, egitimi
gibi konular riskli olmayanlardir. Kiyaslama, isletmeler i¢in Siirekliligin
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devamu igin gereklidir.*’Bu ¢alismada iiriin odakl1 isletmeler igin Kiyaslama
tekniginin uyarlamasi verilecektir.
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Abstract

Optimisation of transfering the formulation from laboratory scale to
industrial scale is an important process in production of cosmetics requiring
many steps to be achieved. At the step of cosmetic product development;
while in laboratory scale, generally production and stability of the
formulation are targeted for detecting components and mixing ratios, in
scale-up operations, studies are made to identify and transfer critical
operation parameters (the order of addition of content, mixing time and
speed, temperature, equipment characteristics, etc.) for the same formulation
can be produced in industial scale in the same properties. In this context,
identification of critical steps and to keep them under controll is intended by
ensuring the continuity the quality and the stability of the formulation.*™ For
the equipment which is subject to almost any scale-up process; i. having
sufficient data on the properties and performance of the equipment, ii. using
geometrically (shape and size) similiar production equipment is important
for transfering the production but iii. geometric similarity can not provide
individual results from the scale and can not guarantee the mechanical,
thermal or chemical similarity must be known. Today, risk assessment
approach has gained importance at evaluating the process of research-
development, pilot and commercial scale production of cosmetic products.
To make it easier the transfer from laboratuary to commercial production, it
is important to study at pilot scale. By this means, probable assumptions are
provided about the characterization, production, packaging and stability of
the product, data for testing and evaluation is obtained. In scale-up; i.
repeatable production, ii. provision of the physical characteristics of the
formulation and iii. proving there hasn’t been any change in the quality must
be done. Scale-up and repeatable production in single phase products like
solutions, shampoos and hair sprays is easily achieved comparing with
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multiple phase products, products which contain particle systems and
powder products.”® In this presentation critical process parameters in the
scale-up process of cosmetic formulations containing micro- and nano-
structured systems (emulsion and particulate systems) are given.

Ozet

Kozmetiklerin {iretiminde formiilasyonun laboratuvar 6lgeginden endiistriyel
iiretim Olgegine aktarilmasinin optimizasyonu, bir¢ok adimin basarilmasini
gerektiren Onemli bir silirectir. Kozmetik {iriin gelistirme asamasinda
laboratuvar Olgeginde; genellikle bilesenler ve karisim oranlarinin
saptanmasina yonelik formiilasyonun iiretimi ve stabilitesi hedeflenirken,
Olcek biiyiitme operasyonlarinda; ayni formiilasyonun endiistriyel boyutta
aynt Ozellikte TUretilebilmesi igin kritik islem parametrelerinin (i¢erigin
eklenme sirasi, karistirma siiresi ve hizi, sicaklik, ekipman o6zellikleri, vb.)
tanimlanmas1 ve transfer edilmesi i¢in calismalar yapilir. Bu kapsamda,
formiilasyonun kalitesi ve stabilitesinin devamliligi saglanarak, kritik
basamaklarin tanimlanmasi ve kontrol altinda tutulmas: hedeflenir."* Hemen
her olgek biiyiitme islemine konu olan ekipmanin; i. oOzellikleri ve
performansi hakkinda yeterli veriye sahip olunmasi, ii. geometrik (sekli ve
boyutlar1) olarak benzer isleme ekipmanlarinin kullanilmasinin {iretimin
transfer edilmesinde, O6nemli oldugu ancak iii. geometrik benzerligin
Olcekten bagimsiz sonuglar saglayamayacagi; mekanik, termal veya
kimyasal benzerligi garanti etmedigi bilinmelidir. Gilinimiizde, risk
degerlendirme yaklasimi, kozmetik iirlinlerin AR-GE, pilot ve ticari 6lgekte
iiretimine kadar olan silirecin degerlendirilmesinde 6nem kazanmustir.
Laboratuvardan, ticari iiretime gegisi kolaylagtirmak amaciyla pilot 6lgekte
calisilmast 6nemlidir bu sayede; Uriiniin karakterizasyon, liretim, ambalaj ve
stabilitesi ile ilgili muhtemel 6ngorii saglanir, testler ve degerlendirmeler
icin veri elde edilir. Olgekte biiyiitmede; i. tekrarlanabilir iiretim, ii.
formiilasyonun fiziksel karakteristiklerinin saglanmasi ve iii. kalitenin
degismediginin kanitlanmas1 gerekir."* Cozeltiler gibi tek fazli iiriinler,
sampuanlar ve sag¢ spreylerinde 6l¢ek biiyiitme ve tekrarlanabilir iiretim, cok
fazli sistemler, partikiiler sistemleri iceren iriinler*®ve toz triinler ile
karsilastirildiginda daha kolay basarilmaktadir. Bu sunumda mikro ve nano
yapili sistemler (emiilsiyon ve partikiiler sistemler) igeren kozmetik
formiilasyonlarin 6lgek biiyiitme siireclerinde kritik proses parametreleri
verilecektir.
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TECHNOLOGIES FOR ACQUIRINING CLEAN WATER
TEMIiZ SU ELDE ETME YONTEMLERI
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Abstract

Clean and adequate access to water is a basic human right. Water is
the most important element of personal and enviromental cleaning that is the
must for healthy and qualified life. Today, there are around 663 million
people who do not have access to improved water sources and approximately
. Every day, over 800 children die from preventable diseases caused by poor
water, and a lack of sanitation and hygiene which is the most important
human right. The current water should be clean- be colourless, clear and
nonaggressive, not contain pathogen microorganisms - for the usage of
cleaning as well as raw material. Some regulations were produced in order to
standardize “clean water” explanation. Among them, the most notable ones
were written by World Health Organization (WHO).The worldwide clean
water resource is limited. Therefore, the water supplied any resource should
be refined in to provide clean water conditions and to reduce the amount of
unwanted species in water. In this paper, the current and advanced
technological methods of water treatment are discussed.

The utilized technologies for clean water consist in coagulation /
flocculation / plain or lamella sedimentation, pressure or gravity rapid sand
filtration, slow sand filtration for clarification of turbid and humic surface
and ground waters; oxidation/filtration, zeolite filtration for iron and
manganese removal; ion exchange and soda/lime process for softening; ion
exchange and reverse osmosis for desalination; biological treatment and
activated carbon adsorption for organics removal; chlorination, ozone
treatment and ultraviolet irradiation for disinfection.Also, there are some
alternative technologies that may be the solutione for the underdeveloped
countries suffering from water scarcity such as lifestraw, pure water
bottle,solarball, cycloclean, ceramic water filter.

Ozet
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Temiz ve yeterli suya erisim en temel insan hakkidir. Su, saglikli ve
nitelikli bir yagam icin kac¢inilmaz olan beden ve ¢evre temizliginin en temel
unsurudur. Bugilin diinyada 663 milyon kisi temiz su kaynaklarina
ulagamamakta ve her giin 800’den fazla ¢ocuk en temel insan hakki olan
temiz suya sahip olamadigi, sanitasyon ve hijyenden mahrum kaldig1 icin
hayatini1 kaybetmektedir. Temiz suyun renksiz, berrak olmasi, hastalik yapici
organizmalari, zararli kimyasal maddeleri ihtiva etmemesi ve agresif
olmamasi- gerekmektedir. “Temiz su”tanimini standardize etmek igin ¢esitli
mevzuatlar gelistirilmistir. Bunlar arasinda dikkate deger olan1 Diinya Saglik
Teskilati (WHO) tarafindan verilen standartlardir. Ancak diinyada dogrudan
temiz su saglanabilecek kaynaklarin sayist simurlidir.  Bu sebeple, bir
kaynaktan alinan suyun temiz su sartlarin1 saglamak ve suda bulunmasi arzu
edilmeyen maddeleri belirli bir seviyenin altinda tutmak igin aritma
uygulanmas1 gerekmektedir.Bu sebeple, bu bildiride temiz su eldesinde
kullanilan mevcut ve ileri teknolojik su aritma yontemleri tartigilmisgtir.

fgme ve kullanma suyu arttiminda kullanilan teknolojiler arasinda
bulantk ve hiimik sularin berraklastirilmasi i¢in pihtilastirma -
yumaklastirma- basit veya lamelli ¢okeltme, basingli veya yer¢ekimli hizli
kum filtrasyonu, yavas kum filtrasyonu; 6zellikle yeralt1 sularinda demir ve
mangan giderimi i¢in oksidasyon/filtrasyon, zeolit filtrasyonu, sert sularin
aritimi i¢in iyon degistirme, kire¢/soda yontemleri; tuzluluk giderimi igin
iyon degistirme ve ters ozmoz; organik maddelerin giderimi i¢in biyolojik
aritma, dezenfeksiyon icin de aktif karbon adsorpsiyonu, klorlama, ozonlama
ve ultraviyole yontemleri bulunmaktadir. Ayrica, yasam kamisgi, saf su sisesi,
giines topu, su temizleyici bisiklet ve seramik su filtresi gibi su kitligi
yasayan az gelismis iilkeler icin umut olabilecek bazi alternatif yontemler de
gelistirilmektedir.
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PROPERTIES AND PRODUCTION METHODS OF
RHAMNOLIPIDSAND THEIR APPLICATIONS IN COSMETICS
AND DETERGENCY SECTORS

RAMNOLIPIDLERIN OZELLIKLERI, URETiMi VE KOZMETIK
VE DETERJAN SEKTORUNDE KULLANIMI

Onur CETINKAYA, Prof. Dr. Giinseli OZDEMIR

Ege Universitesi, Miihendislik Fakiiltesi, Kimya Miihendisligi Boliimii,
35100 Bornova-iZMIR
onurctky@gmail.com, gunseli.ozdemir@ege.edu.tr

Abstract

Rhamnolipids are known as very efficient biosurfactant molecules. As their
commercial production started, the rhamnolipids will most likely be the next
generation of biosurfactants to reach the market for a wide spectrum of
applications. Rhamnolipids are produced mainly by Pseudomonas
aeruginosa bacteria. Analysis of the produced bio-surfactant indicated that
the mixture is a combination of mono-rhamno-mono-lipidic, mono-rhamno-
di-lipidic and di-rhamno-di-lipidic congeners. The mixtures of different
rhamnolipid congeners show physico-chemical properties that differ from
those of single congeners, with the most abundant structure in the mixture
having the largest impact on the overall characteristics of the total mixture.
Rhamnolipids have several beneficial properties: they are easily degradable,
nontoxic, non-mutagenic, have the highest surface-tension-reduction index
of any surface-tension reducing agent currently in use, and non-irritating for
the skin and they also have antibacterial as well as antifungal effects.
Consequently, they can inhibit the bioadhesion of pathogenic bacteria
enabling their use as anti-adhesive agents and for disruption of biofilm
formation and can also be used with this particular aspect in cosmetics
industry. Although to date, bioremediation has been the major topic field for
patents utilizing rhamnolipids, the increasing number of patents for
applications in cosmetics, detergency, agronomy, food and pharmaceutical
industries and medicinal applications indicates their future implementation
in these fields. In this literature review, the physical properties of
rhamnolipids and their cosmetic related applications are presented.
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Ozet

Ramnolipidler ¢ok etkili biyo-yiizey aktif maddelerdir. Ticari iiretimleri
basladigi i¢in, yakinda piyasaya yeni nesil biyo-yiizey aktif maddeler olarak
daha genis kullanim igin siriileceklerdir. Cogunlukla Pseudomonas
aeruginosa bakterilerinden tiretilen ramnolipidler bir karisim olarak elde
edilirler. Yapilan analizler, bakteriyel olarak iiretilen bu biyo-yiizey aktif
maddesinin  tek-ramnoz-tek  hidrokarbon kuyruk, tek ramnoz-gift
hidrokarbon kuyruk ve c¢ift-ramnoz-¢ift hidrokarbon kuyruklu molekiil
yapilarmin  karisimindan  olustugunu  gdstermistir.  Karisimin — genel
ozellikleri, tek tip molekiilden olusan ramnolipidin fiziko-kimyasal
ozelliginden farkli olarak karisim icinde en bol bulunan yapi ile benzer
fiziko-kimyasal 6zellikler gostermektedir.

Ramnolipidleri diger yiizey aktif maddelere goére 6n plana ¢ikartan bircok
yararli Gzellikleri bulunmaktadir. Bu o6zellikler: ramnolipidler kolayca
parcalanabilir, toksik degildir, canlilarda gen mutasyonuna yol ag¢maz,
giinlimiizde kullanilan yilizey aktif maddeler arasinda yiizey gerilimini en
fazla diigirme Ozelligine sahiptir ve cildi tahris etmez ve ayrica hem
antibakteriyel hem de antifungal 6zelliklere sahiptir. Bu 6zellikleri nedeniyle
zararli bakterilerin ylizeylere yapismasini engeller, biyo-filmi pargalar veya
olugsmasini 6nler ve boylece kozmetik endistrisinde bu tiir kullanima da
uygun Ozellikler gosterir. Simdiye kadar ramnolipidler biyo-remeditasyon
gibi daha ¢ok cevre ile ilgili uygulamalarda kullanilmaktaydi. Giiniimiizde
ise kozmetik, deterjan, tarim, gida ve ila¢ endistrilerinde yapilan patent
calismalarinin sayilari gittikge artmaktadir ve gelecekteki uygulamalarin da
bu alanlarda olacagim1 gdstermektedir. Bu literatiiraragtirmasinda,
ramnolipidlerin fiziko-kimyasal ozellikleri ve kozmetik sektoriiyle ilgili
alanlardaki uygulamalar bir poster olarak sunulmaktadir.
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PROPERTIES AND PRODUCTION METHODS OF SQUALENE
AND ITS POTENTIAL USE IN COSMETICS APPLICATIONS

SKUALENINOZELLIKLERI, URETIMIi VE KOZMETIiK
ALANINDA KULLANIM POTANSIYELI
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Bornova/IZMIR
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Abstract

Squalene is an unsaturated hydrocarbon, which exists in the cell structure of all
animals and plants, including humans. Squalene, mostly found in skin texture of
human, helps to detoxify the blood by increasing oxygen diffusion between the
different kinds of cells in the body. Due to antioxidative and anticancer properties of
squalene, researches continue to develop various pharmaceutical products (vaccine,
drug, etc.) with its introduction in the health industry. Also, squalene strengthens the
immune system by rejuvenating of leukocytes. Because of its UV protection effect, it
is used in treatment of radiation based illnesses. Squalene is also used for its
nourishing and repairing, moisturising and anti-aging properties in cosmetics industry
and for its nutritional value in food industry.

Shark liver is the greatest source of squalene in nature. However, for ethical reasons,
demand of vegetable based squalene increases. Olive oil is the richest source of
vegetable based squalene. Therefore, it is naturally expected that Turkey as a country
rich in olive crops, has an important potential in the market of vegetable based
squalene. The global squalene market share was 111.9 million USD in 2015. It is not
difficult to predict that market share of squalene will develop in future by considering
its nutritional, health and skin benefits. Today, sale price of 1 mL squalene amounts
for 6.24 TL. This price shows us that squalene can add value to our country, if
required investment steps will be done. In this literature review, the physical
properties of squalene, its production methods from olive oil and its importance for
cosmetic related applications are presented.
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Ozet

Skualen insan viicudu da dahil olmak iizere tiim hayvanlar ve bitkilerin yapisinda
degisik oranlarda bulunan doymamus bir hidrokarbondur. Insanda en cok cilt
dokusunda bulunan skualen, viicudun farkli hiicrelerine oksijen gecisini arttirarak
kam toksinlerden temizlemeye yardimci olur. Antioksidatif ve antikanser
ozelliklerinden dolay1 saglik endiistrisi tarafindan cesitli asi, ilag vb. {irlinlerin
gelistirilebilmesi igin aragtirlmaya devam edilen degerli bir maddedir. Skualen
ayrica, alyuvar hiicrelerinin genclesmesini saglayarak bagisiklik sistemini olumlu
etkiler. UV koruyucu etkisinden dolay1 radyasyon kaynakli hastaliklarin tedavisinde
kullanilir. Cildi besleme ve tamir etme, nemlendirme ve genglestirme &zelliklerinden
dolayr kozmetik ve besin degerinden dolay1 ise gida endistrileri tarafindan
kullanilmaktadhir.

Dogada skualenin en ¢ok bulundugu kaynak kopekbaligi karacigeridir. Ancak etik
sebeplerden dolayr bitkisel skualen kaynaklarina olan talebin artmasiyla birlikte
cesitli ekstraksiyon yontemleri gelistirilmistir. Zeytinyagi, skualenin en yiiksek
oranda bulundugu bitkisel kaynaktir. Dolayistyla, zeytinin anavatani olan Akdeniz
cografyasindaki iilkelerin diinya ¢apinda bitkisel skualen tiretim pazarinda s6z sahibi
olmalar1 dogaldir. Tiirkiye de bulundugu cografya sebebiyle zeytin zengini bir
iilkedir. Bu sayede gerekli yatimlarin yapilmasiyla skualen {iretiminde diinya
pazarinda s6z sahibi olmamasi i¢in bir neden yokitur.

Skualenin 2015 yilindaki pazar payi, kiiresel olarak, 111,9 milyon dolardir.
Besin degeri, cilde ve viicut sagligina faydalar1 dikkate alindiginda bu payin
ilerleyen yillarda daha da gelisecegini tahmin etmek zor degildir.
Giliniimiizde, 1mL skualenin satis fiyat1 6,24 TL dir. Bu da, eger {iretimi igin
gerekli caligmalar yapilabilirse tlilkemize ciddi katma deger kazandirabilecek
bir yatirim Urtini oldugunu gostermektedir. Bu literatiiraragtirmasi, skualenin
ozelliklerini, tiretim yontemlerini, kozmetikteki uygulamalarini da kapsayan kullanim
alanlarimi ve 6nemini ortaya ¢ikartmayi amaglamaktadir.
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THE EVALUATION OF THE SKIN IRRITATION CAUSING
EFFECTS OF SHAMPOOS MARKETED IN TURKEY

TURKIYE’DE SATILAN SAMPUANLARIN CILT IRRITASYON
YAPICI ETKILERININ ALTERNATIF TESTLERLE
DEGERLENDIRILMESI

Ozge KOSE, Dog. Dr. Suna SABUNCUOGLU, Dog. Dr. Pinar
ERKEKOGLU,
Prof. Dr. Belma KOCER-GUMUSEL

Hacettepe University Faculty of Pharmacy Department of Toxicology,
Sthhiye, Ankara/TURKIYE

belmagumusel@yahoo.com
Abstract

The skin covering the outer surface of human body is protective against
environmental factors and is a barrier against the several chemical
substances present in pharmaceutical formulations and cosmetic products.
Among the locally toxic effects, skin irritation is the most common toxic
effect after exposure to chemicals and cosmetics. As skin irritation and skin
corrosion tests have the potential to cause discomfort and pain in laboratory
animals, alternative methods, complying with 3R principles, are developed,
validated and accepted by regulatory authorities. Marketing of all of the
cosmetics and personal care products tested on animals was banned in the
European Union and alternative in vitro toxicity tests are performed for the
safety evaluation of cosmetic products. In vitro reconstituted human
epidermis tissue models (RhE) are being used due to their morphological
resemblance of human skin. In this study, “In vitro Epiderm Skin Irritation
Test (EPI-200-SIT)” was used and with “Effective Time-50 (ET-50) Assay”,
the skin irritation potentials of 20 shampoos were evaluated. ET-50<0.5 h
was evaluated as strong/severe irritant, ET-50=0.5-4 h as moderate irritant;
ET-50=4-12 h as moderate to mild irritant; ET-50=12-24 h as very mild
irritant and ET-50=24 h as non-irritant.Only one of the products used in the
study was found to be strong/severe irritant; five of the products were
moderate irritant andfourteen of the products were moderate to be mild
irritant. Before marketing the cosmetic products, data should be obtained if
they can cause skin irritation or not and this information is suggested to be
available in product safety file.
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Ozet

Insan viicudunun dis yiizeyini kaplayan deri, ¢evresel faktdrlere karsi
koruyucudur ve farmasotik formiilasyonlarin ve kozmetik {iriinlerin
iceriginde bulunan bir¢ok kimyasal maddeye karsi engel teskil eder. Cilt
irritasyonu, kimyasal madde ve kozmetiklere maruziyet sonrasinda
olusanlokal toksik etkiler arasinda en sik goriilen toksik etkidir. Deri
irritasyon ve deri korozyon testlerinin laboratuvar hayvanlar iizerinde
yapilmasi, hayvanlara Onemli derecede rahatsizlik ve aci verme
potansiyeline sahip oldugundan, 3R kurallarina uygun olarak yeni alternatif
yontemler gelistirilmis, valide edilmis ve diizenleyici kuruluslar tarafindan
kabul edilmistir. Avrupa Birligi’nde hayvanlar iizerinde test edilen her tiir
kozmetik ve kisisel bakim iirliniiniin satist yasaklanmistir ve kozmetik
irtinlerin giivenlilik degerlendirmeleri, alternatif in vitro toksisite testleri ile
yapilmaya baglanmigtir. Alternatif yontemler olarak,in vitro yeniden
yapilandirilmis insan epidermis doku modelleri (RhE), insan derisine
morfolojik olarak yakin benzerligi nedeni ile kullanilmaktadir. Bu ¢aligma
kapsaminda ilgili alternatif yontemlerden yeniden yapilandirilmis insan
epidermis modelinin kullanildigi “In vitro Epiderm Cilt Irritasyon Testi
(EPI-200-SIT)” kullanilarak “‘Etkin Zaman-50 (Effective Time-50, ET-50)
Yontemi”ile 20 adet sampuanin  cilt irritasyon  potansiyelleri
degerlendirilmistir. ET-50 <0.5 saat — gii¢lii/ciddi irritan; ET-50 = 0.5-4 saat
ise orta derecede irritan; ET-50 = 4-12 saat ise ortadan hafife irritan; ET-50
= 12-24 saat ise ¢ok hafif irritan ve ET-50 = 24 saat ve lizeri ise irritan
olmayan seklinde kabul edilmistir. Calismada kullanilan 20 sampuandan
sadece birinin irritan, ondort tirtintiniin ortadan hafif dereceye degisen olgiide
irritanve bes lirlinilin ise orta derecede irritan oldugu belirlenmistir. Kozmetik
iriinlerin piyasaya arzindan Once cilt irritasyonu olusturmadigina iligkin
verilerin elde edilmesi ve iriin givenlilik dosyasinda yer almasi
Onerilmektedir.
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THE EVALUATION OF THE SKIN IRRITATION POTENTIAL OF
HAIR CARE PRODUCTS IN DOMESTIC MARKET

IC PIYASAYA SUNULAN SAC BAKIM URUNLERININ CILT
IRRITASYON POTANSIYELLERININ DEGERLENDIRILMESI
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Abstract

Skin is the largest organ covering surface of the body and is protective
against several external factors. Skin irritation is defined as “reversible
damage of the skin that occurs after application of a test substance”.
Evaluation of the irritation potential of products is substantial for safety
procedures. In European Union, testing finished cosmetic products on
animals is banned after 2004; testing cosmetic product ingredientson animals
is banned after 2009 and all of the cosmetics and personal care products
tested on animals were banned after March 11, 2013. Therefore, in the last
years,studies on three dimension reconstituted tissue models, human
epidermis model (RhE) and full thickness skin models are increasing.
Commercially, EpiSkin™, Epiderm™ SkinEthic™ RhE models are accepted
for being used in skin irritation tests. In this study, “In vitro Epiderm Skin
Irritation Test (EPI-200-SIT)” was used and with “Effective Time-50 (ET-
50) Assay”, the skin irritation potentials of 7 hair care products were
evaluated. ET-50<0.5 h was evaluated as strong/severe irritant, ET-50=0.5-4
h as moderate irritant; ET-50=4-12 h as moderate to mild irritant; ET-50=12-
24 h as very mild irritant and ET-50=24 h as non-irritant. Only one of the
products used in the study was found to be strong/severe irritant; two of the
products were moderate to mild irritant and other four products were non-
irritant. In near future, it is believed that application of in vitro methods will
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increase. In addition, Ministry of Health is in demand of such toxicity
information to be available in product safety files.

Ozet

Deri, viicudun dig yiizeyini kaplayan en genis organdir ve c¢ok farkli dis
etmene karst  koruyucudur. Deri irritasyonu, “test maddesinin
uygulanmasindan sonra deride olusabilen geri doniislic hasar” olarak
tammlamr.  Uriinlerin  irritasyon  potansiyellerinin  degerlendirilmesi
giivenlilik prosediirleri agisindan 6nem tagir. Avrupa Birligi’nde 2004
yilindan itibaren bitmis kozmetik {iriinlerin, 2009 yilinda ise kozmetik {iriin
bilesenlerinin hayvan deneylerinde test edilmesi ve 11 Mart 2013 itibariyle
ise, hayvanlar {izerinde denenen her tiir kozmetik ve kisisel bakim {iriiniiniin
Avrupa Birligi’nde satis1 yasaklanmistir. Bu nedenle, son yillardaalternatif
olarak ii¢ boyutlu yeniden yapilandirilmis doku modelleri ile yapilan
caligmalar, insan epidermis modeli (RhE) ve tam katmanli modeller izerinde
yogunlagmistir. Ticari olarak iiretilen EpiSkin™, Epiderm™, SkinEthic™
RhE modelleri, cilt irritasyon testlerinde kullanilmak tizere gegerli olarak
kabul edilmistir. Bu c¢alismada,RhEtemeline dayanan bir model olan “In
vitro Epiderm Cilt irritasyon Testi (EPI-200-SIT)” kullanilmis ve “Etkin
Zaman-50 (Effective Time-50, ET-50) Yontemi” ile 7 adet sa¢ bakim
dirtiniintin cilt irritasyon potansiyelleri degerlendirilmistir. ET-50 <0.5 saat —
gligli/ciddi irritan; ET-50 = 0.5-4 saat ise orta derecede irritan; ET-50 = 4-12
saat ise ortadan hafife irritan; ET-50 = 12-24 saat ise ¢ok hafif irritan ve ET-
50 = 24 saat ve iizeri ise irritan olmayan seklinde kabul edilmistir. Caligmada
kullanilan yedi adet iiriinden sadece birinin irritan, iki {irlinliniin ortadan
hafif dereceye degisen Olglide irritan ve dort iiriiniin ise irritan olmadigi
belirlenmistir. Yakin gelecekte in vitro yontemlerin kullanmminda artig
olacagma inanilmaktadir. Ayrica, Saglik Bakanligi kozmetik {iriin giivenlik
dosyalarinda bu iriinlere ait bu toksisite bilgilerinin de yer almasi
istenmektedir.
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DERMATOLOGICAL EFFECTS OF OXIDIZING CHEMICALS
USED IN HAIR DYE AND GREEN COSMETICS

SAC BOYALARINDA OKSITLEYICi KIMYASALLARIN
DERMATOLOJIKETKILERI VE YESIL KOZMETIiKLER
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Eskisehir Osmangazi Universitesi, Kimya Miihendisligi Boliimii,
Meselik Eskisehir-Tiirkiye
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Abstract

In the last decade, although there is a significant increase in the consumption
of cosmetic products, any considerable improvement has not observed in the
conscious use of them by consumers. Hair dyes are among the fastest
growing personal care products and they have a significant economic value.
Hair dyes are categorized as permanent, semi-permanent and temporary
according to their washing durability. They are classified as medium strength
and extremely sensitive chemicals and their allergenic effects were
investigated according to their oxidant contents in many countries. In
Thailand, Korea, Germany, Switzerland, and many other European
countries, totally 252 types of hair dyes of 48 brands were examined and it
was determined that only 31 % of them did not have dermatological side
effects. Many of the hair dyes contain more than one allergenic oxidants.
The most commonly used chemical in hair dyes is p-phenylenediamine, an
aromatic amine, which is an oxidizing agent causing extreme
dermatological sensitivity. In many countries such as Thailand, the
producers indicate the types, dosages and the allergeneities of the oxidants
contained in the hair dyes. The cosmetic products, especially hair dyes and
body care products, should be dermatologically and ecologically compatible
and therefore green cosmetics develops rapidly in the World by the use of
organic and natural oxidants. On the other hand, any study can not be found
on the side effects of the hair dyes produced or sold in Turkey. Therefore,
consumer consciousness should be improved in Turkey by performing
studies on this subject and by classifying the possible allergenic effects.
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Ozet

Son on yilda kozmetik {iriinlerinin tiiketiminde Onemli artiglarin olmasina
ragmen tiiketicilerin bilin¢li olarak kullanimina yoénelik bir gelisme
gozlenmemektedir. Kisisel bakim sektorlerinde sa¢ boyasi, hizli biiyliyen
iriinler arasinda yer almaktadir ve biiylik ekonomik degere sahiptir. Sag
boyalar1 yikama dayanikliligina gore, kalici, yari-kalict ve gegici olarak
kategorize edilmektedir. Sa¢ boyalar1 orta kuvvetli ve asir1 hassasiyetli
kimyasallar iceren grupta siniflandirilmaktadir ve oksitleyici igeriklerine
gore alerjik etkileri bircok iilkede incelenmistir. Almanya, Kore, Isvicre ve
birgok Avrupa iilkesinde oldugu gibi Tayland’da yapilan bir kimyasal alerjik
calismasinda 48 marka sa¢ boyasi, 23’1 ¢ok uluslu markalardan olmak
iizere 252 tiir lizerinde inceleme yapilmistir. Bunlardan yalnizca % 31’inin
dermatolojik yan etkisinin olmadigi ve ¢ogu boyalarin birden fazla alerjik
ozellikli oksitleyici kimyasallar icerdikleri bilinmektedir. Sa¢ boyalarinda en
yaygin olarak kullanilan P-fenilendiamin, asir1 hassasiyete sebebiyet veren,
aromatik aminler ailesine ait oksitleyici bir kimyasaldir. Tayland’da iiretici
firmalar sa¢ boyalarinin icerdikleri oksitleyici kimyasallarin tiiriinii, dozunu
ve alerjik derecesini agik¢a belirterek tiiketicileri bilinglendirmektedir.
Kozmetik iirlinlerinin, 6zellikle sa¢ boyalarinin ve viicut bakim iiriinlerinin
cilt ve ¢evre uyumlu ve gilivenilir olmasi istenmektedir. Bundan dolay1
organik ve dogal oksitleyicilerin kullanilmasiyla diinyada yesil kozmetik
hizla gelismektedir. Tiirkiye’de {iretilen veya piyasada bulunan sa¢ boylarin
dermatolojik yan etkilere tizerinde heniiz herhangi bir ¢alisma olmamustir.
Bu caligmalar en yakin zamanda Tiirkiye’de de yapilmali ve oksitleyici
kimyasallar iceren sa¢ boyalarin alerjik etkileri siniflandirilarak tiiketiciler
bilin¢lendirilmelidir.

Anahtar Kelimeler: Sa¢ boyasi, Oksitleyiciler, Dermatolojik etkiler, Yesil
Kozmetik

206



I11. INTERNATIONAL CLEANING & PERSONAL CARE PRODUCTS AND PRODUCTION TECHNOLOGIES SYMPOSIUM AND EXHIBITION
I11. ULUSLARARASI TEMIZLIK & KiSiSEL BAKIM URUNLERI VE URETiM TEKNOLOJILERI SEMPOZYUMU VE SERGISI

Introduction

Hair dye is one of the oldest known beauty preparations, and was used by
ancient cultures in many parts of the world. Records of ancient Egyptians,
Greeks, Hebrews, Persians, Chinese, and early Hindu peoples all mention
the use of hair colorings[1]. Early hair dyes were made from plants, metallic
compounds, or a mixture of the two. Rock alum, quicklime, and wood ash
were used for bleaching hair in Roman times, and herbal preparations
included mullein, birch bark, saffron, myrrh, and turmeric. Henna was
known in many parts of the world; it produces a reddish dye[2]. Many
different plant extracts were used for hair dye in Europe and Asia before the
advent of modern dyes. Indigo, known primarily as a fabric dye, could be
combined with henna to make light brown to black shades of hair dye. An
extract of the flowers of the chamomile plant was long used to lighten hair,
and this is still used in many modern hair preparations[3, 4]. The bark
leaves, or nutshells of many trees were used for hair dyes. Wood from the
brazilwood tree yielded brown hair dyes, and another hair dye known in
antiquity as fustic was derived from a tree similar to the mulberry. Other
dyes were produced from walnut leaves or nut husks, and from the galls, a
species of oak trees. Some of these plant-derived dyes were mixed with
metals such as copper and iron, to produce more lasting or richer shades[5].
Preparations such as these were the only hair dyes available until the late
nineteenth century. Hydrogen peroxide was discovered in 1818, but it was
not until 1867 that it was exhibited at the Paris Exposition as an effective
hair lightener. A London chemist and a Parisian hairdresser began marketing
a 3% hydrogen peroxide formula at the Exposition as eau de fontaine de
jouvence golden (golden fountain of youth water), and this was the first
modern chemical hair colorant. Advances in chemistry led to the production
of more hair dyes in the late nineteenth century|[6, 7].

Also known as paraphenylenediamine, p-phenylenediamine, or 1,4-
benzenediamine, PPD is an organic compound used in hair dyes, as well as
in rubber chemicals, textile dyes and pigments. Manufacturers like it because
it has a low relative toxicity level, high temperature stability, and chemical
and electrical resistance. In other words, it helps the new color stay on your
hair despite numerous washings, dryings, and stylings. Also, allergic contact
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dermatitis (ACD) to hair dyes is commonly caused by para-
phenylenediamine (PPD) and related chemicals. Para-phenylenediamine
(PPD) is known as a potent contact allergen, and PPD is allowed in hair dye
at a concentration of 6%[8]. Hair dye reactions are usually diagnosed by the
patients themselves, and adverse reactions to hair dye may not necessarily be
recorded by the health care system, unless the reactions are especially
severe. Based on this assumption, we suspected that hair dye dermatitis was
occurring more frequently than reported in the literature.The National
Institute for  Occupational Safety and Health (NIOSH) notes the
following[9]:

e PPD is potentially capable of causing multiple toxic effects
following skin contact.

e Data from studies of both humans and animals are sufficient to
demonstrate that PPD has potent skin-sensitizing properties.

e Several cases of contact dermatitis have been reported following
occupational exposure to dyes containing the chemical.

e Studies have also identified the chemical as the third most common
ingredient, after fragrances and preservatives, that can cause contact
dermatitis from cosmetics (mainly skin-care products, hair
preparations and colorants, and facial makeup products).

In fact, a group of European dermatologists noted that as more young people
color their hair, the incidence of hair dye allergies is on the rise. Patients
with severe reactions suffer from painful rashes around the hair line or on the
face. Facial swelling is also common. Some reactions are so serious that the
sufferers must be hospitalized.

Raw Materials in Permanent Hair Dyes

Most commercial hair dye formulas are complex, with dozens of ingredients,
and the formulas differ considerably from manufacturer to manufacturer. In
general, hair dyes include dyes, modifiers, antioxidents, alkalizers, soaps,
ammonia, wetting agents, fragrance, and a variety of other chemicals used in
small amounts that impart special qualities to hair (such as softening the
texture) or give a desired action to the dye (such as making it more or less
permanent). The dye chemicals are usually amino compounds, and show up
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on hair dye ingredient lists with such names as 4-amino-2-hydroxytoluene
and m-Aminophenol. Metal oxides, such as titanium dioxide and iron oxide,
are often used as pigments as well. Other chemicals used in hair dyes act as
modifiers, which stabilize the dye pigments or otherwise act to modify the
shade. The modifiers may bring out color tones, such as green or purple,
which complement the dye pigment. One commonly used modifier is
resorcinol, though there are many others. Antioxidants protect the dye from
oxidizing with air. Most commonly used is sodium sulfite. Alkalizers are
added to change the pH of the dye formula, because the dyes work best in a
highly alkaline composition. Ammonium hydroxide is a common alkalizer.
Beyond these basic chemicals, many different chemicals are used to impart
special qualities to a manufacturer's formula. They may be shampoos,
fragrances, chemicals that make the formula creamy, foamy, or thick, or
contribute to the overall action of the formula.

252 har dyes

42 Non
permanent
hair dyes

14 Semi- 1 Vegetable 13 Metallic
hair dyes

permanent hai
hair dyes e

9 contained 6 contained § contained n
potent potent potent
sensitizers sensitizers sensifizers

sensitizers sensitizers

Figure 1.Classification of hair dyes

Results

A total of 902 dermatitis patients (154 from the dermatology department and
748 from 65 practices) were patch tested with amino-4-
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hydroxyethylaminoanisole sulfate 2% pet. from 2005 to 2014. Thirteen
(1.4%) patients had a positive patch test reaction. Our results do not indicate
irritant reactions.

If you are concerned about allergic reactions to PPD, read labels and avoid
the following ingredients. Realize that PPD is also in many over-the-counter
hair dye products for both men and women.

p-Phenylenediamine  or  paraphenylenediamine, 4-phenylenediamine,
phenylenediamine, p-diaminobenzene, 4-aminoaniline, 1,4-benzenediamine,
1,4-diaminobenzene

For hair dyes that are PPD-free, we only recommend henna. | feel that it’s
the safest option. For other less-toxic natural hair dyes options, we suggest
as following;

Semi-permanent dyes, Vegetable-based hair dyes such as juglone from
walnut shells

Figure 2.Allergic effects of permanent hair dyes and natural hair dye
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Conclusions

2-Amino-4-hydroxyethylaminoanisole sulfate is a new but rare contact
allergen.Allergic contact dermatitis resulting from the use of permanent hair
dyes occurs frequently, and, even though p-phenylenediamine is often found
to be the culprit, almost 100 chemicals are permitted for use as hair dyes in
Europe. The hair dye ingredients may change over time, and hence new hair
dye allergens should be looked for continuously.

Do you have a favorite toxin-free hair dye? Please share with us.
(mnurbas@gmail.com)
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Abstract

Nowadays, hair dyes are used widely in the World. Hair dyes are used for
cosmetic purposes. It is known that 75 % of women and 18 % of men in
Denmark and 63 % of people in Korea use hair dyes. Even high quality hair
dyes may cause dermatological or allergenic side effects due to the oxidative
agents present in their contents. For instance, para-phenylenediamine (PPD)
is known as the strongest allergenic component of the oxidative hair dyes. In
Europe, about 100 oxidizing chemicals including p-phenylenediamine
(PPD), toluene-2,5-diamine (PTD) or derivatives thereof are allowed to use
in the formulations of hair dyes. There is not any study on the
dermatological side effects of the hair dyes produced or sold in Turkey.
Therefore, consumer consciousness should be improved in Turkey by
performing studies on this subject and by classifying the possible allergenic
effects.

Keywords: Hair dye, Oxidizing agents, Dermatological effects, p-
phenylenediamine (PPD)

Ozet: Sac¢ boyalar1 giiniimiizde yaygin bir sekilde kullanilmaktadir. Sag
boyalarin Kullanim amaglar1 genelde sa¢ renklerini degistirerek
giizellestirmek veya beyazlar1 gizlemektir. Danimarka'da kadinlarin %75' ve
erkeklerin % 18 [1], Kore'de insanlarin % 63.8’i[2] saglarin1 boyadigi
bilinmektedir. Sa¢ boyalar1 ne kadar iyi ve kaliteli olursa olsun igerdikleri
oksitleyici maddelerin ¢esidine gore bazi insanlar lizerinde alerji veya ciddi
dermatolojik yan etkilere sebebiyet vermektedir. Ornek olarak, p-
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fenilendiamin (PPD) en gii¢lii hassasiyet gosterilen bilesendir. Avrupada sag
boyalarinda para-fenilendiamin (PPD), toluen-2,5-diamin (PTD) ya da
tirevleri basta olmak Ttizere 100’¢ yakin oksitleyici kimyasallarin
kullanimina izin verilmistir. Tiirkiye’de iiretilen veya piyasada bulunan sag
boyalarinin dermatolojik yan etkileri iizerinde heniiz bir ¢aligma olmamustir.
Birgok iilkede oldugu gibi Tiirkiye’de de oksitleyici kimyasallar i¢eren sag
boyalarinin alerjik etkileri siniflandirilarak tiiketiciler bilinglendirilmelidir.

Anahtar: sa¢ boyasi, Oksitleyici maddeler, , Dermatolojik yan etkiler, p-
fenilendiamin (PPD)

Giris

Insanlarin kendilerini daha giizel ve mutlu hissedebilmek i¢in uyguladiklari
sac boyama islemleri bazen hiisranla sonuclanabiliyor. Ozellikle ¢ok erken
yaslarda uygulanan sa¢ boyama islemleri, ciddi alerjik reaksiyonlara
sebebiyet vermektedir. Sa¢ boyasindan kaynaklanan alerjiler; yilizde, goz
kapaklarinda ve kulak arkasinda kizariklik, kabuklanma, su toplamasi,
kasint1 ve tiim viicutta 6dem olusmasina neden olabilmektedir (Sekil 1).
Ciddi saglik sorunlarina neden olabilen sa¢ boyalarmin alerjik etkilerini
ogrenmek icin oncelikle bir alerji testinin yapilmasi gerekmektedir. Testin
sonucunda her hangi bir maddeye karsi tespit edilen alerjik durum soz
konusu ise, bu maddeyi igermeyen boyalarin tercih edilmesi gerekmektedir.
Uzun araliklarla sagin boyanmasina ve boyanin sagta bekletilme siiresinin
kisa olmasina 6zen gosterilmelidir. Kalict boyalar PPD maddesi igermektedir
ve bu boyalarin kullaniminda temkinli olunmalidir.

Son zamanlarda, g¢esitli tiirde sa¢ boyalart farkli firmalar tarafindan
iiretilmektedir. Birinci kategoride degerlendirilen boyalar genellikle sag
teline giren renksiz boya monomerlerinin oksitleyici madde ile
polimerlestirilerek kullanilmaktadir. Bu nedenle, sag teli bir molekiil olarak,
renklenir (i) ve zamanla sag telinden ayrilmasi zorlasir (ii). Boylece (UV 151k
ve diger faktorlerden kaynaklanan bazi deformasyonlara ragmen) bircok
haftaya kadar kalici renklenme etkisi gosterir [3]. Sa¢ boyalarina ilave edilen
maddelerin ¢ok az ve reaktif olmasi saglikla ilgili problemlerin olusmasini
engelleyecektir. Sa¢ boyalarin cogu aymi Ozellikte temel baglayict ve
oksitleyici maddeler igerirdiler, ¢ogunlukla giicli ve hatta agir
duyarlilastiricilar olarak da bilinirler [4].Bu Ureticiler Avrupa Birligi ve
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ABD'de yaklasik %80'lik pazar payina sahiptirler [5]. AB Tiiketici Koruma
Bilim Kurulu Komisyonuna (SCCP) gore, 100'den fazla kimyasal madde sa¢
boyalarinda kullanilmaktadir. Bu kimyasallar hem sa¢ cildine hem de sag
tellerine niifuz ederek bilyilk tahribatlara sebebiyet verebilmektedirler. Sa¢
yipranmasi ve diplerinin (cilt) yanmasimin yani sira ciltte ciddi alerjik
sonuclar da dogurabilmektedirler. Sekil 2 farkli renklerde sa¢ boyalarinin
elde edilmesinde kullanilan bazi kimyasal maddeleri gostermektedir. Hali
hazirda sa¢ boyalarinda kullanilan bazi kimyasal maddelerin kanser,
genotoksisite ve mutajenik riskler tasidigi bilinmektedir [6]. Sa¢ boyalar
oksitleyici ve  kismu  oksitleyici  oksitleyici  olmayan  olarak
siniflandirilmaktadirlar.

haberself.com/h/5615/

Sekil 1. Sa¢ boyalarinda rastlanan alerjik yan etkiler

Oksitleyici Sa¢ Boyalar

Iyi bir sag boyasinmn bile bazen ciddi dermatolojik yan etki ve alerjiye
durumlara sebebiyet verdigi bilinmektedir. Sa¢ boyasinda kimyasal
maddelerin konsantrasyonu ve uygulamada ciltle temas siiresi alerjik
durumu tetikleyen onemli faktorlerdendir. Alerjik kontakt dermatolojisi
(ACD), sa¢ boyasi kullandigi zaman ortaya ¢ikmaktadir. ACD genellikle
saclarint boyayan insanlar ve kuaforlerde goriilmektedir. Kullanilan
oksitleyici kimyasal maddelerden, p-fenilendiamin (PPD), toliien-2,5-diamin
(TDA) [TDA; esanlamli p-toluen diamin (PTD)] ve p-aminofenol sik sik
alaerjik duruma sebebiyet verdikleri (positive patch test) ile kanitlanmislar
[7]. PPD bir¢ok sag boyasi icinde ACD’ye neden olan bir kimyasaldir [8, 9].
1970'lerde PPD, ACD ye sebebiyet vermesine ragmen en sik kullanilan
kimyasallardandi, 1980 ve 1990'larda ise PPD amonyakli civa ve nikel
stlfattan daha az kullamildigi goézlenmistir [10]. Ancak, 2000 yillarin

basindan itibaren, sa¢ boyamanin yayginlagsmasiyla PPD kullanimi artmis ve
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alerjik durumlar gézlenmistir [11] ve alerjik reaksiyonlarin ¢ogu boyalarda
kullanilan PPD igerigine baglidir. Amonyak boyanin penetrasyonunu arttirir,
fakat amonyak icermeyen PPD igerikli boyalar bile azda olsa alerjik etkiye
sebebiyet vermektedir. Sa¢ boyasinda alerjik reaksiyon irrite temas dermatit
seklinde olup bazi hastalarda da fotoallerjik dermatit seklinde de olabilir.
Boyanin tetikledigi depigmentasyon sa¢ boyunca ilerlemeye egilimlidir.
Bazen sa¢ boyalar sa¢in fiziksel yapisini bozarak sert ve mat hale getirebilir.
Kalic1 sag boyalarinda PPD kimyasali hiicre apoptozuna yol agarak sag
dokiilmesine neden olur. Nadir olusan yan etkiler; lenfomatoid reaksiyon,
eritema multiforme ve anaflaksidir[12]. PPD son derece irrite edici ve
toksiktir bu ylizden 2006 yilinda Amerikan Temas Dermatit Dernegi PPP’yi
yilin en alerjene oksitleyici kimyasali olarak belirlemistir. PPP’nin kullanim
Isve¢ ve Fransa'da yasaklanmustir, ancak Avrupa Birligi'nde kullanimi
devam etmektedir [8]. PPD kullanimi Danimarka ve Almanya pazarinda ¢ok
az oldugu bildirilmistir [3]. Kore Gida ve ilag Idaresi tarafindan PPP’nin
standart iiretiminde % 3 diizeyinde izin verilmistir, dolayisiyla, Kore
pazarinda sa¢ boyalar1 <%3 seviyesinde PPD igermektedir [13]. Ayrica, PTD
ve p-aminofenol oksitleyici kimyasallari Danimarka, Ispanya, Isve¢ ve
Almanya da dogrudan sa¢ boyalarinda kullanilmamaktadir. Avrupa’da
yapilan bir diger calismada 20 hastadan doérdiinde p-aminofenol’m (% 2,2)
alerjik bir reaksiyona sebebiyet verdigi gortlmistiir [14]. Ayrica, para-
toulendiamin iceren yar1 kalicit ve kalict sa¢ boyalar1 alerjik durumu %50
oraninda tolere etmesi nedeniyle boyalarda oksitleyici olarak kullanilmasi
bir segenek olabilir. Metalik boyalarin ve saf Kina’nin kullanilmasinda diger
bir ¢6ziim olabilir. Ancak bunlar olusturdugu renklerden dolay1 kullanicilar
tarafindan daha az tercih edilmektedir [12].
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THE CHEMISTRY OF PERMANENT HAIR DYES

There are a number of different types of hair dyes, but the most commonly used are permanent (oxidative) dyes. These dyes have a range of different

components that react with each other to produce the desired end colour. In this graphic, we examine some of these chemicals, and how they form dyes.

------

H N;N—@—NH: H:N—@—OH

Sekil 2. Boyalarda bazi kimyasal maddelerin yapimi
Sonug ve Oneriler
Sa¢ boyalarinda yaygin olarak kullanilan parafenilendiamin (kisaca PPD)
oksitleyici kimyasal madde, sacini boyatan insanlarda ve kuafbrlerde
gozlenen pek cok alerjik reaksiyon durumunun baslica sebebidir. PPD
kimyasali kalic1 sa¢ boyalarinin {igte ikisinde kullanilmaktadir. Sag
tellerinde, sa¢ koklerinde ve sa¢ cildinde bulunan proteinlere etkili bir
sekilde niifuz ederek alerjiye yol agmaktadir. Sa¢ boyas: alerjisinin Oniine
gegmenin yolu, hangi maddenin alerjiye neden oldugunu tespit etmekten
baslar ve bu maddeyi igermeyen iiriinler kullanilmasiyla sorun ¢éziilebilir.
Sa¢ boyasinda PPD de oldugu gibi boyada kullanilan bir¢ok madde de
alerjiye neden olabilir ve bu durum kisiden kisiye gore degisebilmektedir.
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Abstract

The next generation of packaging is required to have antimicrobial
properties to ensure the material safety and to extend the shelf life of
products. Nowadays, antimicrobial packaging is applied for especially food
and cosmetic preservation. In Turkey, Low Density Polyethylene (LDPE, L)
is one of the widely used packaging materials. LDPE itself has no
antimicrobial property. The objective of this study is to provide
antimicrobial properties to polyethylene based packaging films which are
cheaper and easier to process with the available technologies. Therefore,
additives, chitosan (K) and nanoclay (montmorrilonite, Cloisite 30B, C),
were chosen to give antimicrobial properties to LDPE. For antimicrobial
packaging films, LDPE/K/Clay composite films were prepared. The
composite films of LDPE, nanoclay and Chitosan were characterized and
their properties as packaging applications were investigated.

In this project, to produce antimicrobial packaging films with taking
the amount of LDPE (L) (w/w) as the basis, to give antimicrobial property,
organo-nanoclay (C) as 0.4 wt%, and chitosan (K) as 10 wt%, and glycerol
monooleate (G) or oleic acid (O) as plasticizers, 10 wt% are added. Totally,
9 polymeric composite films with different compositions are prepared by
solvent casting method, for LDPE, xylene and for chitosan, 0.2 M aqueous
acetic acid are used as solvents. Chitosan is a biopolymer that has a good
antimicrobial and adsorption properties. Because of water adsorption
capacity in the packaging applications, chitosan increases both product
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quality and shelf life of the packaged material and also carries biodegradable
functionality.

In order to suggest the films as packaging film products, their
chemical, antimicrobial and mechanical properties have been characterized.
The Fourier Transform Infrared (FTIR) analysis has been used to determine
the composite films functional groups.

Escherichia coliATCC 29998, Staphylococcus aureus ATCC 25923,
Salmonella typhimurium CCM 5445, Pseudomonas aeruginosa ATCC
27853, Bacillus cereus ATCC 7064 and Candida albicansATCC 10231test
microorganisms have been used to evaluate the antimicrobial activities of
the films, and it has been investigated that composite films gain
antimicrobial properties by the addition of clay and chitosan.

L_G10_M2_DO0.5 has antimicrobial effects on
S.typhimurium,L_K10_G10_M2_D0.5 which is also has antimicrobial
effects on S. typhimurium. L_K10 C0.4 G10 M2 DO0.5 has effects of
S.typhimurium and C. albicans. K_C0.4_020 has antimicrobial effects on
S.typhimurium, S. aureus and P. aeruginosa and K_C0.4 G20 has
antimicrobial effects on S.typhimurium and S. aureus.

TGA and DSC analysis have been performed for the selected
composite films and their thermal degradation results, first and second
melting and crystallization temperatures and the enthalpies have been
obtained.

Mechanical tests (ASTM-D882) have been performed to determine
the relationship between the mechanical properties of the films and the
amount of additives as clay, chitosan, glycerol monooleate and oleic acid; it
has been observed that the mechanical properties of LDPE composite films
decrease when chitosan is added. The mechanical properties of the
composite films containing chitosan are quite poor than other composite
films.

Key Words: LDPE, chitosan, clay, antimicrobial, packaging film
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Ozet

Yeni nesil ambalajlarin antimikrobiyal 6zellige sahip olmasi,
maddelerin raf 6émriinii uzatmasi ve patojenik riski azaltmasi istenmektedir.
Glinlimiizde, o6zellikle gida ve kozmetik malzemeleri korumak igin
antimikrobiyal —ambalaj uygulanmalar1  giderek  yaygimlagmaktadir.
Ulkemizde ambalaj sektoriinde en sik kullanilan polimerlerden biri Algak
Yogunluk Polietilen (AYPE, L) olup antimikrobiyal 6zellige sahip degildir.
Bu calismada mevcut teknolojiye uyumlu olarak AYPE ambalaj filmlerine
antimikrobiyal 6zellik kazandirmak amacglanmaktadir. Bu amag i¢cin AYPE
kompozit filmine eklenecek katki maddeleri olarak organo nano kil
(montmorrilonite, Cloisite 30B, C) ve kitosan (K) secilmistir.
Antimikrobiyal ambalaj filmleri i¢in, AYPE/K/C kompozit filmleri
hazirlanmigtir. Bu g¢alismanin amaci, AYPE, Kil ve Kitosan ile hazirlanan
kompozit filmlerin karakterizasyonu ve antimikrobiyal ambalaj filmi olarak
iriin Ozelliklerini belirlemesidir.

Bu projede, AYPE (L) temelli antimikrobiyal ambalaj filmlerinin
gelistirilmesi i¢in, AYPE miktar1 temel almarak agirlik¢a % 0,4 organo
nanokil (C), ve agirlik¢a % 10 kitosan (K), plastiklestirici olarak % 10 olarak
gliserol monooleat (G) veya oleik asit (O) ilave edilerek, polimerik kompozit
filmler ¢oziicli dokiim yontemi ile hazirlanmistir. Coziicii olarak AYPE igin
ksilen, kitosan i¢in 0,2 M sulu asetik asit kullanilarak farkli
kompozisyonlarda toplam 9 film elde edilmistir. Kitosan antimikrobiyal ve
iyi adsorpsiyon Ozelliklerine sahip bir biyopolimerdir. Su tutma kapasitesi
nedeniyle ambalaj uygulamalarinda hem iiriiniin kalitesi ve raf Omriinii
arttirmakta, hem de biyobozunur 6zellik tagimaktadir.

Hazirlanan filmlerin ambalaj olarak Onerilebilmesi igin tiimiiniin
kimyasal, termodinamik, mekanik, morfolojik ve antimikrobiyal 6zellikleri
karakterize edilmistir. Kompozit filmlerin fonksiyonel gruplarinin
belirlenmesi kizil 6tesi (FTIR) spektrometresi ile yapilmustir.

Filmlerin antimikrobiyal aktiviteleri Escherichia coliATCC 29998,
Staphylococcus aureus ATCC 25923, Salmonella typhimurium CCM 5445,
Pseudomonas aeruginosa ATCC 27853, Bacillus cereus ATCC 7064 ve
Candida albicansATCC 10231test mikroorganizmalari kullanilarak
belirlenmistir. Kil ve Kitosan katki maddelerinin antimikrobiyal 6zelligi
aragtirtlmigtir. Testler sonucunda L_G10_M2_DO0.5 kompozit filmi S.
typhimurium, L_K10_G10_M2_DO0.5 filmi S.
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typhimurium,L_K10_C0.4_G10_M2_D0.5 filmi S. typhimuriumve C.
albicans. K_C0.4_020 filmi S. typhimurium, S. aureus ve P. aeruginosa ve
K_C0.4_G20 filmi S. typhimuriumve S. aureus mikroorganizmlarina karsi
antimikrobiyal etki gostermistir.

Secili kompozit filmler icin TGA ve DSC analizleri yapilmis,
filmlerin 1s1l bozunma profilleri, birinci ve ikinci erime sicakliklari,
kristallenme sicakligi ve entalpileri elde edilmistir.

Filmlerin mekanik testleri (ASTM-D882) yapilmus, katki maddeleri
kil, kitosan, gliserol monooleat ve oleik asit miktar1 ile mekanik 6zellikleri
arasindaki iliski saptanmugtir. Kitosan katkisinin kompozit filmlerin mekanik
ozellikleri iizerinde etkisinin, diger kompozit filmlere gére olumsuz oldugu
gbzlenmistir.

Anahtar Kelimeler: AYPE, kitosan, kil, antimikrobiyal, ambalaj filmi
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BIODEGRADABLE PACKAGING APPLICATIONS OF LDPE/PCL
POLYMERIC COMPOSITES

AYPE/POLIKAPROLAKTON POLIMERIK KOMPOZITLERIN
AMBALAJ UYGULAMALARI

Ergiin DOGRUKAS, Serap CESUR
Ege University, Engineering Faculty, Department of Chemical Engineering
35100 Bornova, izmir,
ergundogrukas@gmail.com, serap.cesur@ege.edu.tr

Abstract

Conventional polyethylene products are non-biodegradable and will
remain hundreds of years in soil. Recycling of polymeric waste proves to be
a better solution for this problem but is very costly. Major research is
currently underway to develop materials with better biodegradability and
more environmental friendly nature.

The production of biodegradable polymeric packaging materials is
very important because of the increasing consciousness of environmental
problems,product quality and shelf life. Primary studies in non-
biodegradable polymers are mainly concerned on converting them into
biodegradable polymers with the addition of additives. One of them is
polycaprolactone (PCL) which is biodegradable polyester and is compatible
with most materials, and the applications are increased in recent years. The
aim of this project is to produce biodegradable LDPE packaging films with
polycaprolactone (PCL) additive. Taking the amount of LDPE (w/w) as the
basis, to give biodegradation property, polycaprolactone (PCL) 5, 10, 20 and
30 wt%, organo-nanoclay (C) as 0.4 wt%, maleic anhydride (MA) as 2 wt%,
dicumyl peroxide (D) as 0.5 wt% and glycerol monooleate (GMO) or oleic
acid (OA) as plastifier, 10% are added. To prepare the composite films by
solvent casting method, xylene (for LDPE) and dichloromethane (for PCL)
are used as solvents. TGA and DSC analysis have been performed for the
selected composite films and their thermal degradation results, first and
second melting and crystallization temperatures and the enthalpies have been
obtained. The Fourier Transform InfraRed (FTIR) analysis has been carried
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out to determine the composite films functional groups. Mechanical tests
according to ASTM-D882 have been performed to determine the
relationship between film’s mechanical properties and the amount of
additives. For biodegradation, films were buried in simulated soil and
changes in thickness and weight have been observed.

The thermal stability of neat LDPE and neat PCL is 400°C,
LDPE/PCL composites with oleic acid is 390°C and with glycerol
monooleate is 380°C. DSC analysis results show that the additives do not
cause changes in melting (105°C) and crystallization (95°C) temperatures.
During degradation in simulated soil in 8 months, thickness of films changed
around 20% and weight 10%. It has been observed that the mechanical
properties of LDPE composite films improved with increasing amount of
polycaprolactone additive.

Key Words: LDPE, PCL, clay, biodegradable, packaging film

Ozet

Biyobozunur olmayan konvansiyonel polietilen tiriinleri toprakta
yiizlerce yil kalabilmektedir.Polimerik atiklarin geri doniisiimii bu sorun igin
cok daha iyi bir ¢6ziim olmakla birlikte uygulamada sorunlar yaganmaktadir
ve pahalidir.Bu calismada ise daha hizli ve ¢evre ile uyumlu {irlinlere
biyobozunurluk ve g¢evre dostu ambalaji malzemeleri gelistirmek {izerine
calismalar yapilmistir.

Cevre sorunlari, iiriin kalitesi ve raf omrii karsisinda artan biling
nedeniyle, biyolojik olarak pargalanabilen polimerik ambalaj malzemeleri
iretimi ¢ok Onemlidir. Biyobozunurlugun birincil ¢aligmalar, katk
maddelerinin ilavesi ile bozunur olmayan polimerlerin biyolojik olarak
pargalanabilir bir polimere doniistiiriilmesini esas almaktadir.Bu katki
maddelerinden biri polikaprolaktondur.Polikaprolakton, biyolojik olarak
parcalanabilir bir polyester, bircok malzeme ile uyumlu (PCL), ve
uygulamalar1 son yillarda artmig bir polimerdir.Bu projenin amaci
biyobozunurluga sahip olmayan alcak yogunluk polietilene (AYPE)
polikaprolakton (PCL) katkis1 ile biyobozunur ambalaj filmleri iiretmektir.
Bu amagla AYPE temel alinarak, biyobozunurluk 6zelligi kazandirmak igin
5, 10, 20 ve 30 olarak degisen agirlik % polikaprolakton (PCL) katkisi,
inorganik katki olarak organo nanokil 0,4 agirlik %, maleik anhidrit %2 ve
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dikiimil peroksit % agirlik 0,5 olarak eklenen polimerik kompozitler elde
edilmistir. Plastiklestirici olarak gliserol monooleat (GMO) veya oleik asit
(OA) agirlikca %10 olarak kullanilmistir.Coziicii dokiim yonteminde
¢ozeltileri hazirlamak icin ksilen (AYPE i¢in) ve diklorometan (PCLigin)
¢Oziicii olarak kullanilmustir.Secilen kompozit filmlere TGA ve DSC
analizleri uygulanmis, termal degradasyon, 1.ve 2. erime sicakliklari ve
entalpileri hesaplanmistir. Fourier InfraRed (FTIR) analizi kompozit
filmlerin fonksiyonel gruplarimi takip etmek i¢in yapilmistir ASTM-D882
standardina gore filmlerin mekanik 6zellikleri ve katki miktarinin artigina
bagli olarak mekanik 6zelliklerdeki degisim incelenmistir.Biyobozunurluk
icin filmler topraga gomiilmis, yiizde agirhik ve kalinlik degisimleri
incelenmistir.

AYPE ve PCL’in 1s1] kararliligi 400°C ye kadar korunmaktadir.
Oleik asitle hazirlanan LDPE/PCL kompozitleri i¢cin bu deger 390°C,
gliserol monooleathh olan ise 380°C civarindadir.DSC analizleri
kompozitlerin erime (105°C) ve kristallenme sicakliklarinda (95°C) dikkate
deger bir degisim olmadigini gdstermektedir. AYPE kompozitlerinin
mekanik Ozellikleri PCL katkisi ile iyilesmektedir.Simiile toprak altinda
stiren 8 aylik biyobozunma siirecinde filmlerde gorsel degisimler baslamis,
kalinliklarinda %20, agirliklarda ise %10 luk bir azalis tespit
edilmistir. Testler sirmektedir.

Anahtar kelimeler: AYPE, PCL, kil, biyobozunur, ambalaj filmi
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FRAGRANCE RAW MATERIAL AND TERMINOLOGY
ESANS HAMMADDELERI VE ESANS TERMINOLOJISi

Burcu SESiZ,

Parkim Parfiim Plastik ve Kimya San. Ltd. S$ti
Mektep Sk. No: 10-12 Levent, Besiktas Istanbul

burcu@parkimparfum.com

Fragrance raw materials

Comparing naturals and sythetic raw materials
Allergenic raw materials

Fragrance families

Olfactif pyramide

Storage conditions of fragrances

e Esans Hammaddeleri Naturel ve sentetik hammaddelere 6rnekler
e Esans hammaddeleri elde yontemleri

Naturel ve sentetik hammaddelerin karsilastirilmasi, avantaj ve
dezavantajlari

Allerjen hammaddeler

Koku aileleri , her bir aileden 6rnek kokular

Olfaktif piramid

Esanslar1 koklarken dikkat edilmesi gereken durumlar

Esansin saklama kosullari
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DETERJANLARDA VE TEMIiZLiK URUNLERINDE KULLANILAN
HAMMADDELER VE FONKSIiYONLARI

Miifit SABUNCU
mufitsabuncu@mufitsabuncu.com

Abstract

In this seminar, named “Ingredients in the production of Detergents and
Cleaning Materials”,

We will discus ingredients and functions of ingredients of detergents and
cleaning materials which is sold on market shelves. We will also discuss
critical points and technological aspects during production.

During the presentation,when we talk about the formula,each raw material to
be collected under a group and substitudes of that each particular raw
materia to be discussed.

Also,last trends in the formulations in Turkey to be discussed.

Enzyme usage and stability conditions in laundry liquid to be discussed.
Effect of lack of hydrogen peroxide in laundry liquid formulation will be
also discussed.

For acidic cleaners,(lime remover,tile cleaner,rust remover,bath
cleaner),types of strong acids and weak acids to be discussed ,and
participants will be informed about advantages and disadvantages of each
group of acids.

Ozet

Deterjanlarda ve Temizlik Uriinlerinde Kullanmilan Hammaddeler ve
Fonksiyonlar1 konulu sunumda market raflarinda satilan deterjan ve
Temizlik maddelerinin {iretiminde kullanilan hammaddeler, bunlarin
fonksiyonlari, yaklagik girdi oranlari, iretim sirasinda dikkat edilecek
hususlar anlatilacaktir.

Sunum sirasinda her bir girdi belli bir grup altinda toplanacak ve o grup ile
ilgili ikame hammaddeler ve ikame hammaddelerin nasil segilecegine dair
oOneriler verilecektir.
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Uriin formiillerinde son trendler,s1vi ¢amasir deterjanlarinda dzellikle enzim
kullanim1 ele alinacak ve hidrojen peroksit kullanilmamasinin performansi
nasil etkileyecegi hakkinda bilgi verilecektir.

Asidik driinlerde (kire¢ giderici, derz temizleyici, pas giderici, banyo
temizleyici) kullanilan kuvvetli ve zayif asitlerinsecimi bunlarin avantajlari
ve dezavantajlar iizerinde ayrica bilgi verilecektir.
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1. Arkem Kimya San. ve Tic. A.S.
Kavala Plaza, Hiirriyet Bulvari 4/1 Kat:3 Daire:304 — 305 35210
Cankaya-IZMIR

2. Ant Medikal ith. ihr. Paz. San. Ve Tic. Ltd. Sti.
Denizciler Cad. No:17 34841 Kiiciikyali/ Maltepe/ ISTANBUL

3. BRP Kimya Birpa Birlik Pazarlama Taah. Tic. Ltd. Sti.
Turgut Reis Mahallesi Tekstilkent Koza Plaza A Blok
18.Kat Esenler/ ISTANBUL

4. Croda Kimya Tic. Ltd. Sti.
Nidakule Géztepe Is Merkezi Merdivenkdy Mah. Bora Sk. No:1/5,
34732 Kadikdy ISTANBUL

5. Ejder Kimya Damsmanlik San. ve Tic. Ltd. Sti.
Tavukguyolu Cd. Altingehir Mh. Okyanus Sk. No:3 34775
Umraniye/ ISTANBUL

6. Er-Sa Kimyevi Maddeler San Tic. Ltd Sti
7080 Sokak No:7 Pinarbasi/ IZMIR

7. Kozmetik ve Temizlik Uriinleri Sanayicileri Dernegi
Sahrayicedit, Atatiirk Caddesi, Eris Sitesi B-Blok No: 66
Kat 1/ Daire 10 34734 Kadikdy/ ISTANBUL

8. MG Giilgigek International Fragrance Company
GOSB Tembelova Alan1 3300 Sok. No: 3306 41400
Gebze/ KOCAELI

9. NETZSCH Makine San. Ve Tic. Ltd. Sti.
Atatiirk Organize Sanayi Bolgesi 10016 Sok. No: 72 35620
Cigli/ IZMIR

10. Parkim Parfiim Plastik ve Kimya San. Ltd. Sti.
Mektep Sk. No: 10-12 34330 Levent, Besiktas/ Istanbul
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11. Platform Uluslar arasi Fuarciik A.S.
19 May1s Caddesi, Golden Plaza Kat: 7 34360 Sisli/ ISTANBUL
12. Seluz Kimya Kozmetik Tic. Ve San. A.S.
Selimpasa Yeni San. Bol. 6043 Sok. No:41 P.K. 34570 Selimpasa —
Silivri-ISTANBUL
13. S.S. Taris Incir Tarim Satis Koop. Birligi
Gazi Bulvari, Vural Is Merkezi No:16 Kat:7 Da:14 35210
Konak-IZMIR
14. TMMOB Kimya Miihendisleri Odasi Ege Bolge Subesi
1441 Sok. No: 4 D:5 Alsancak / IZMIR
15. Veser Kimyevi Maddeler A.S.
Birlik OSB Dogu Cd. No: 8 34953 Tuzla/ ISTANBUL
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