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2 °F: 3PFoA dRFE o7 AFRE I = S35} WA ¢] phenoxyethanol (PE), & &3}
7} )= ethylhexylglyceirn (EG) 2] EujAl4= 3k a1, AEQ] A A wel PE7F &2
He A5E vwssivk PE, EGoll that 1170 A9l 2pdAl o] A4 EG7E g o2 w4 vebgod 15
Tinsorb M, Solaveil CT4347} 2 FullAl5E BT 40 % ©]142 EG &&-& ¥l ko)A Aet 98 = Gransil PSQ,
UV Titan M 160, Micro TiO; MT 100 TV 1, Gransil PSQ2} Scadder= 40 % ©]4+e] PEZS &2t} 3t PE=
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Abstract: We measured and compared the partition coefficients and absorption levels of preservative phenox-
yethanol (PE), antimicrobial ethylhexylglycerin (EG) and UV-filters widely used in cosmetic products and more
specifically evaluated the relative absorption level of PE depending on various packaging materials. The resulting par-
tition coefficients of 11 UV filters in relation to PE and EG displayed EG with a relatively higher partition
coefficients. The partition coefficients of Tinsorb M and Solaveil CT434 were also high. Among the UV-filter in-
gredients with EG absorption levels exceeding 40 % were Gransil PSQ, UV Titan M 160 and Micro TiO; MT 100
TV, whereas Gransil PSQ and Scadder showed PE absorption levels above 40 %. In addition, we confirmed that
PE had displayed an absorption level of 7 ~ 8 % as a result of 1 month-long exposure to packaging material polyo-
xymethylene. This extensive research illustrates the possibility of producing the most potent preservative contents
based on studying the relative compatibility between UV -filters and preservatives and selecting the adequate preser-
vatives to be used. Furthermore, preservative level can also decline with passage of time depending on the type of
packaging material used.
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1. M =2 22. 7| wdE 4K
s 710l AREE AL Sl thaEARl A 7=
Emulsiono] 4] HFE-22 2=abof ZA)5H= w2 0] & A7date] Aol AHg-etgich 82 v 2tk Poly-
o] =or2 Zrbait} 12t ofl solubility7F & oxymethylene (F.2.%, Korea), polypropylene 60 (&9
nASe] Ao =4 oolo|i} shao] od Sk EA) 2 5-3}8}, Korea), acrylonitrile butadience stryene 558,
S wrE A o] oko] Zo|S3 EA whor] 9@ S acrylonitrile butadience stryene 0660 (Y2 2], Korea),
A Ho] WEAe F3= wolmyl= golo] Huh polypropylene 4017, acrylonitrile styrene 82TR, low
[12]. 929} W2Ae] Ao ATE F2 parabens density polyethylene (LG3}8}, Korea), polyethylene
FPow o|F R UNAOR ester ole] HulAlFyp  terephthalate (SK. Korea).
F2 Zlog d#A a1, Octyl p-dimethylaminoben-
zoateid-> AFe) A ApAA| o] 79 ester ol Kot 2 2 2.3 SHZE 2t ollAZ S0l CHEH WFHI(PE, EG)2l =t
HIAlG=E Ko parabens ARE-SE AlEolA] o] A A= =8
38 2= 9182 stelalolui[3] BHE dmmut ol gl 0.3 % PE, 005 % EG9] 8= Az3 10 mL&
ZAA e o)l A= paraben, benzoic acid, sorbic acid, F3tol S8k A 3k oil 10 mLA SRt 2]
benzyl alcohole] FAEe] AFe] Wrele] g & TN SN rotary shakerS ©]8-8he] 30 min &
2= o)tH4]. WAl t)ak 2wl A% solvent. polyva- F A AE S T 2EE A8l 24 h B 32 TolA FA
lent alcohol®] €3 M3} 4= 917] WEo|[36] B AT gheh olul, g T FEe7F dojubA] &2 AlEe A
M= 29 2FehA], BAlA| oA A] So] 3l e EF015 olg3lo] A5 il AASITE FAAREY
ol &l PE. EGS] HulAIFel A2 =gstar) AFgs FHsto] PVDF 0.2 um filter (Pall coporation,
USA)Z AE & PEL high performance liquid chro-
2 xZ U Al matography (HPLC) ¥4, EG gas chromatography

(GO)E F3ll A% 43kdtk olul, GCE methanol®
1/22 343k & HP-1GC colums (Agilent, USA) A,
33 B4S& Fot FFato® YERSith

24, EHO et SEE oM HEe| 3 E £F

0.3 % PE (Nanogen, USA), 0.05 % EG (Nanogen,

Table 1. Materials for Partition Coefficients
Materials Brand INCI name

Sunclear 740 Sunjin Chem., Korea Cyclopentasiloxane / Zinc oxide / PEGI0 dimethicone
Sunclear T-30 Sunjin Chem., Korea Cyclomethicone / TiO, / PEG-10 dimethicone / Stearic acid / Aluminium hydroxide
7Zin clear APT, Zinc oxide / ZC12 ~ 15 Alkyl beninc oxide

Solaveil CT434 UNIQUEMA, UK  Titanium Oxide / Cyclopentasiloxane /P ropylene glycol isostearate / Aluminium stearate
/ Polyhydroxystearic acid / Alumina

Escalol 587 ISP, USA Ethylhexyl salicylate (Octyl salicylate)
Tinsorb M BASF, Germany Methylene Bis-henzotriazolyl Tetramethylbutylphenol
Solaveil CT 100 UNIQUEMA, UK C12~15 Alkyl benzoate / titanium oxide / aluminium stearate / polyhydroxy stearic acid
/ alumina
Parsol MCX DSM, Switzerland  Octyl methocinnamate
EA 3105 Elementis, UK Cyclopentasiloxane / Triethyl citrate / Disteardimonium hectorite
Eusolex UV Merck, USA Water / Ethylhexyl methoxycinnamate / poly vinyl pyrrolidone

Neo Heliopan E1000  Symrise, Germany  Isoamyl p-Methoxycinnamate

kel dEste] =), Al 367 Al 4 &, 2010
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Table 2. Materials for Absorbtion
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Materials Brand

INCI name

UV Titan M 160 KEMIRA, Germany

Tinsorb S BASF, Germany
Micro TiO, MT 100 TV TAYCA, Japan
Silnos 3M ABC nanotech, Korea

TiO2 MT-500 SA TAYCA, Japan

Spherica Microbeads P 1500 V. CATALYSTS & CHEMICALS
IND. CO., LTD, Japan

Z-cote HP-1 BASF, Germany
KSP 101 Shin Etsu, Japan
Scadder ATC Co., LTD, Korea

Gransil PSQ Grant inderstries Inc. USA

Titanium Dioxide /Stearic acid / alumina

Bis-Ethylhexyloxyphenol Methoxyphenyl Triazine

Microparticle titanium dioxide / Aluminium hydroxide / Stearic acid
Silica

Microparticle titanium dioxide / Hydrated silica / Stearic acid
Silica

Zinc oxide / Dimethicone
Vinyl dimethicone / Methicone silsesquioxane crosspolymer
Polymethyl methacrylate / TiO. /Zinc oxide

Polymethylsilsesquioxane

USA) S 898 Axst § 50 mLA HztEekae]
T St oY U5 25 g& BOIE § 32
C shaking incubator (VISON SCIENTIFIC, Korea)l
A 2 ol AIZPER (10 min, 1d, 3d, 7d) =8
S AFES #3 3 PVDF 0.2 um filter (Pall copora-
tion, USA)® A& ¥ PE2 HPLCE #4, EG2 GC=
23 A= B4k olul, GCE methanol® 1/2% 3]
235k & HP-1GC colums (Agilent, USA) AN, 33] #4
S 53 Hygo® Jehydch

2.5. Bean’s Equation and Kurup's Equation

shEol AFEE = ol 950 th3k PE, EGS #HiA
T+ Bean’s equation®} Kurup’s equation 2l°l 2J&l A
AFSFITH 7]

_ § +1
Cw = Ceipr 711
Cw : Aqueous phaseol| A 2] WA F&
Ce : Formulated &%
¢ : (Oil phase)/(Aqueous phase) 2] 3] H]&
Pr : Oil phase®] #ulA5=%k

vPr = V1 1/(P15_+_ 2 P24 e
Vnv(Pn)

2.6. SIEE 27| AX|of CHE EHRAle| S A
0.2 % PE 89S Ax3 3 100 mLY A2k~
Aol F5=3tt). 58t At sk 7] Al beadE 5 g¥

Yol T 225 C shaking incubatoroll 4] 2+ 4ot}
AIZFPEZ (10 min, 1 h, 6 h, 1 day, 3 day, 4 day, 7 day,

1 month) &5 Ad=s Fste] PVDF 0.2 um fil-
ter (Pall coporation, USA)Z A& ¥ HPLC #4133
o} olm, A& A %302 % PES #4] 3+2(0.2104 %)
10022 3te] A4l st (%) S Apgro= Yeh

L

3. #a ¥ 1@

3.1. PE2f EGOI| CHSt 2HiA~ S5 A1t

Az dist PE, EGS] #ulAlG 5447 PEE
Aol AbgE 2] kAol tha] X5 10 ]38} &
WA S B9 o, EGS Sunclear Z40, Zinclear, EA3105
£ At 25 10 oo AT E Rtk 1%
Tinsorb MellA&] FulAl57F Bt 26782 A9 95 &
7V =2 3 Btk PEC Al 7P =2 EuliAlS
5 YeERA 3 22l d A= Eusolex UVE F 4
6.382] EAAIE Bt} Octyl p-dimethylaminoben-
zoate®] methyl paraben® propyl parabenel] thgh H-uj
Al 2H2}E 56, 320214 BIEl[3], PEC el w4
2521 neo heliopan E1002] 8l Al57} 0.008%2 A <] <4
G5 A ohEE ERIsith EGoll tigh 2}2] i xpekA]
9] wHAITE PERG Ao o® A vERsEd,
Tinosorb M, Solaveil CT100, Sunclear T-302] 4% PE
of gt FulAlG7F 22k 374, 657, 1.28914 Hl8l, EG
of sl 26.78, 19.47, 14.56 0.2 =7 el
Eusolex UVel tialA+= PES} EGel djst EuljA<=7}
77} 938, 184502 AP LRE 7I-vlA PE, EG 7 &
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Figure 1. Partition coefficients of phenoxyethanol (A) and
ethylhexylglycerin (B).

Al ojsl ArjE o Fe BuASE B
& AR O AN ARAF] BS
2 Bk PES o] 8% A

3.2. PE2} EGOl| CHet S&E= A1t

PEe] tiafl 10 % o]7&e] #kelad Apdka] S3k& Hel
Y85+ Scadder®} Gransil PSQZE Z+2; HI1 4322 %,
39.67 %9 S&ES Bt} Micro TiO; MT 100 TV 2}t
UV Titan M 160°] HiL 8 % o] 5L ¥ A
A st YA A8 ES BT 4 % vtk S
nju) gk S B

EGell tiaix= el Al mix7 A 2 PEel| vl &l 2

=
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Figure 2. Relative remaining of phenoxyethanol (A) and
ethylhexylglycerin (B) by UV-filters.

el A& Micro TiO; MT 100 TVE} UV Titan M 160
T 985 BT HI 67 % oPde FHES IS
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Ao ARESE A sl 1579 s> o
3 wmgk F25 Belov dd § S AgelM =
polyoxymethylene®] 7 %2 F2H& WR 1, A L
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AN 5 % Ve FHES Btk
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Figure 3. Relative remaining of phenoxyethanol by pack-
age materials for 1 month. 1: polyoxymethylene, 2: poly-
propylene 60, 3: acrylonitrile butadience stryene 558, 4:
acrylonitrile butadience stryene 0660, 5: polypropylene
4017, 6: acrylonitrile styrene 82TR, 7: low density poly-
ethylene, 8: polyethylene terephthalate.
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