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future. State of the art review of mechanisms and models. Toxicol. In Vitro. 2004;

18(3), pp231-243.

34) B. Forslind, S. Engstrom, ]. Engblom, and L. Norlen, A novel approach to the
understanding of human skin barrier function, J. Dermatol. sci., 14(2), 115 (1997).
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3t 314 Vol4l No.3.
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39) Skin microflora and bacterial infections of the skin. J Investig Dermatol Symp Proc.
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40) Virulence factors of Candida albicans RA Calderone 9(7), 327 (2001).
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E), EFA(EFEEMoE), ko] = 2ol E o # = (3-ob F-6-1] A v g

(4) o]&A|otE BHgtE

oji|otE 3= EIHE WA HARoRE MHAIFER LA }ET
=(CMIT, Methylchloroisothiazolinone), W& o]Aax]o}&EE]=(MIT, Methyl
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62) TAL 9, 2013, s}FF
63) CIR, (12-01) Safety assessment of 1,2-glycols as used in cosmetics.
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(https://www.cir-safety.org/)
64) CIR, Ingredient Status Report Caprylyl Glycol(https://www.cir—-safety.org/)
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63) CIR, (12-01) Safety assessment of 1,2-glycols as used in cosmetics.

(https://www.cir-safety.org/)
64) CIR, Ingredient Status Report Caprylyl Glycol(https://www.cir-safety.org/)
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R Age nAge] 44 AT 5 b wRAY HA5EE 44

& 3 oF gt

3 AEe] Wiy =AHWe dubAd o 7 USP(United States Pharmacopeia) ¢F
CTFA(Cosmetic, Toiletry & Fragrance Association)®] ®H & @o] AR&3}a
ool F 7HA WS AFe HAES HE F 28U HF =T

gy

¥2,

?h#sk= Long Term Method ©t}. o] 9jol] wE FAHWMO R linear
k=

ol\
o
|

gression method”} AF&% 7% 3t} o] 5 Al
=%, 792 Az Aerobic Plate Count(APC)9] A A7+ rechallenge test
o % Folth AF I|AteA dRbA o2 A&t AWM 2 Long Term

Method ©]t}.

USP 51 7hol=gfsle] whe wie A9 7158 thesd 2rhio

AT AE 149 Fo AE AR5 27 4F 759 dog ol #a
(01% o4 AEaA sholop @k 1 MAR FF 149, 28%e] Fo]
9 mwel F7b ZrhekA ook Bk 7 Ag HABSI 8 Fd S5

A ggotof gtk o] & WS ) A|Eo] W-Hol AT

o|N

69) AF4 9], 2015, 2lshgES A2 F3)E
70) The United States Pharmacopeial Convention. 2011, Microbiological Tests/ <51>
Antimicrobial Effectiveness Testing
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(2) CTFA Microbiology Guideline
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72) EUROPEAN PHARMACOPOEIA 5.1.3. Efficacy of antimicrobial preservation 2005
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#3 A5 A2 A%
A - &2 F(In-House Isolate) Z-&o] 7153k ¢ 1 0] 4
A= o Staphylococcus aureus 1%0] 4
.. . . .. < S
(Gram-Positive Cocci) Stapylococcus epidermidis
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- Enterrobacter cloacae
e I gkt

) Aspergillus niger 15017

(Fermented Gram-Negative Rod) .

Proteus species
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Pseudomonas aeruginosa
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75) 5313 10-2008-0028391 53] A2}l ®A v 2~ (BRIS)
76) CTFA Microbiology Guideline
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9) FEFS AFE FAE 7|E

(mL)o] 3}.
(2) 71eF b2 2 -$ 1,00071/g(mL)e] &}
(3) W (Escherichia Coli), =& (Pseudomonas aeruginosa), &)
X =X (Staphylococcus aureus)S w71 %=
o] Az gol Ao AzAPE 71E2 10071/g(mL) olsh= #e ¥ aL
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HEAGIL stdlom 2597 AWM A 16.0%, 3¢9 FE 7.8%, 49 A
& 73%% e ofgEe] 7 A b nEde AgeRE S¢F 7
Al Es- e Eshe ool 672%F 159, 28R b oF
115%, B = 75%, 7F4 29% w22 UERET80
20 A7t e E4A TIE F e BEES T fPoR B
Foto] shgRF 15%, AR 21F, AYF 175, vt 2AF 14F, ojdol &
2AF 13%, Ao AdAF 14%, vhaa A7 13% 5 F 1075 e
2 13%9 nEA RS BAag A%z A4 F
olel HEA AES xFe e Ao FAHo] B AFFN FA
#4 5& 93 B vEAN AAED YSS X F
AN FmAelerest vdsteulo] 624%% F 71 =& WEE e,
szdsteilo] 376%% WEded I AgEE BEAR SAEA.
=

AR BAEF 69.2%, AHF 824%, 3F+F 93.3%, =
A5 95.2%, vit] RAF 929%= velgown A A=) 794%0) dld e

shF e BEA Bd =Rl e shdEe 27, 24, 28" SolA 9

86) &5, 2015, PEA R @ A4 o]l FrjAFel viNe JF, SPeiAvst,
A e, A A

87) F&A, 2013, AdAAZvEZHIE o] &3 13F FFF HEA AR SAEY E 2y
{a], Z‘:‘EHB’]—_!];HIS]—O_] AN =



i oAl 3 wo] A Fol A&E= AP HA= SRl ZA
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AAE A, AR AFNN ALgo] FAE AFREA WA A o}

Ee)3e/m o] 27 0} E ) =(CMIT/MIT)0] A%5o] S@aA 9 7].97]

A Ao S0P A AR ECIN A AEF D Wl A} g = Fe ol
.

o FY A AUE 2AC G HFE T vlEFl Wl AF H5
EE WeHAEd, A% WS HRU HE A ods A Hn

(Pseudomonas putida)?d<='2 87| EN ISO 17516 v|=489) ‘ga= &
dolo] Feu i 271E Z A (RAPID’ CLAIR, Purifying and skin tone

lotion)& ¥Ry webd  E=gow  wigFA AR Fol=gH:

}%JX] AR EA SH AZA 35 Hr] drRaA
AR 9 A3 (EC), “Halloween Blood Spray” A% 3| W%
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YA A (A A) AE A 2 A (A 2 =) ¥ 31
1 1] o 2 Seme ma g9 PO SPECTRA INC 82154,
(37 EEA) T (e} 575 7)

] ol g BIO SPECTRA INC
§ - AEF= T 13179 oA
(A7) +EA) (N eh)
E3FX4
o) A3 A gl o] 2~ (5) REALCO S.A. -
ol =] & 5| 3%
(B FaAD ¥ PRO (7)) @ﬁv A%
)
JIANGYTIN
o|Hd E PSR=S
of ol ] A E A& PR SHNGHUAMENG%%%ﬂ
(M E&A] w2 HOUSEWARE

CO.LTD(F =)

A2 F A oA

o
ot

kel o] mape] thekdk Uz

-] U
N
%2
rr

wE Bol] AlEFol SAIE A 7= sHARE, bHA HEZE wn| gk AFEjolH,
ofe whE Au|Ate] &M= AA7F vt
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D AgaT

2oAgelA R AFe] AgE wFEe I8 ¥ 24 Al
Pseudomonas aeruginosa (American Type Culture Collection, ATCC 9027,
P. aeruginosa)®} Escherichia coli (ATCC 8739, E. col), 2717/ 13 U4
M+t Staphylococcus aureus (ATCC 65638, S. aureus), X<l Aspergillus
brasiliensis (ATCC 16404, A. brasiliensis) ¢+ Candida albicans (ATCC
10231, C. albicans)o.2 & 5&° #+=2, 3= wAE HEAH (KCCM,
Korean Culture Center of Microorganisms, Seoul, Korea)ol| A &<k wro} A}
ottt 2 #FE Wik 2% A 23S ve <3E 12> Y
Ak,

<E 12> RE Agel AgHE FF L nEWA

H

ATCC NoKCCM No w5 #§ T B Ea ]
9027 11802 BACTERIA  P. aeruginosa Nutrient Agar
8739 40271 BACTERIA  E. coli Nutrient Agar
6538 11335 BACTERIA S. aureus Nutrient Agar
10231 11282  YEAST C. albicans Potato Dextrose Agar
16404 60143 FUNGI/Molds A. brasiliensis Potato Dextrose Agar
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2) Al &8l
B Ao o]&3 Mg #A (Nutrient Agar)®} 218 vl A (Potato

Dextrose Agar)®= Difco. USA A &S Ag39) )

(1) At-§ wi=] Az By

Nutrient Agar 399 23gS FH3dlol AAS 1000mLel] ¥ wwk7|=2 bk
st 7hdsto] 1% Eob &tk ¢Hd3s] &ad § 121 ColA 15&3F st =
7] Eytek o] pH7E 66~7.00 HE%E =A%
<3} 13> AelstA

i)
&
2
=
N
1o
X
ME
et
ot
o

<E 13> ARt WA A2

B o3
Beef Extract 3.0g

Peptone 5.0g

Agar 15.0g

= 1000mL

(2) A8 wjA] A4 wH

Potato Dextrose Broth ¥}-¢-U 24g2& Fsked Al 1000mLel ¥ il nlwk
718 ankste] Zhdstel 1% FeF #vh ks SaE § 121N 15%
b 3o =7 @#3 oo pH7F 49~530] {22 zASTE SAH oA )

9] JR3FS <¥ 14> AT Y
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<3 14> g v A s
e T
Potato Starch 4.0g
Dextrose 20.0g
= 1000mL

A Axd #FE 22 mE 2EYAE HASE] Y8 g B

AlZE ol AELdE S s

(4) #++ &3t

O +=Hl=

=2}~ H, Nutrient Broth, Potato Dextrose Broth, B+¥ F3x S AH,
ol AR {FE, 54 AxH o, vlolAR [FrY

@ wiA] FH]

WX = 4y Al7F-8 Nutrient Broth, 13§ Potato Dextrose BrothE <=H]

3tod, 7} BrothE &7 W7ie §Foi= GAgol %2 F Broth 70%, =g
A 30%E st Broth7b Frald wj7bA] wwk 7h2d & QEZ ¥ o]
B(7I]E 71 Eit7], Auto Clave, &=1)& &3 HEitsta A2712 Wyzhgich
® 5+ 243}
7} gtobeh mlol AR FHE 12700 ImLA Y DiuiAE Yo Fud ¥ &
A Azxg dFEgasE SULAHE o838 E3S U s oW, &
S ZHESHA AAG oo " A AT 05mLS 7het

A& moE U
YA (Vortex Mixer, MX-S, USA)E o] &3sle Fi3s| 38 v &Hd3] &

RS S E T S)
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2. A8
¥ =5 A] o] §-2-(Phenoxetol, Clariant), 1,2-3]4Ft}o]&(BH-800, GH]lH]), =
|

s

o] = (BO-800, GHIH]) Z42bs A-AY, NErEIAY, sto]l=22

Y
of!

| 2 e 37 e R Alxste] BE-EE S48,

2

1) ABA=x
(1) ZHAH
AFAFAA 12-Fikttol & 2.0%, 25%, 3.0%, SEHolE 0.3%, 0.5%,

0.70%, Z=AlolE2S 0.3%, 0.4%, 0.5% 2t 283t A xstA
AHAY A zxel AEH 52 ZE A A (Glycerin, Pacific Oleochemicals),

thol 2 gl Zeko] 2(DPG-FG, SKO), E2&WolE60  (Tween-60,

Unigema), < 1] gk~ H| o} o] E(Arlacel-165, Unigema), =] A& ~H old o] E/

3] o] x| -1002~ "o} &l o] E (Arlacel-165, Unigema), A€ol & & A} -] o] E(CEH,

SINA BT Co), 7+zdg/7tzgEgto]= g Aleto] =(Palmester 3580, KLK

Oleo), 7+x.= (Carbopol 934, NOVEON), E=ZHEFI(TRIS AMINO ULTRA

PC, ANGUS), ¢ =2dF=%(Aloe vera gel, Terry), HZ=3%%(Centella

Asiatica HS, Alban Muller), et¥it] e A (3t g) 5 oy da5s=4S &

sHAl A&t A= ol 100%7F HEs xA4stal

=

7 ogrde gasac. 4 @

sto] ddtAQl A-AY AZPHOR A
2ol 2 EA4L pH 6.1~63Metler toledo, FEP-20, Switzerland), %%
35000~43000(#64, 12rpm) (Brookfield, DVEELVT]J0, USA)o.2 A3 &4
= UE S

¥ AE <E 15> Aelskdnt

_44_



<3E 15> A-HAE AW

2l

1t

A

A-1 A-2 A-3 B-1 B-2 B3 C-1 C-2 C-3

A A 5

=gAd
golzzdd o] F
Z &M ERD
Evjetagolg ol E
=S M =HololE/
3] o] X -100~Hl o} o] E
Ao rl o o] E
FIZ P /7l L e E ol
=g Agel =

=R

EzZugr

YR FEE

i
ol

:

e
-
oy
e

i)
=
nj
to
e

%
r)«
)
o
o

59.89

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

2.00

59.39

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

2.50

58.89

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

61.59

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

61.39

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

61.19

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

61.59

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

61.49

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05

61.39

8.00

10.00

0.70

1.50

1.00

10.00

5.00

0.2

0.16

1.00

0.50

0.05
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(2) NE"~= A8

A Ewt2I Ao A 12-FAikthe] & 2.0%, 25%, 3.0%, SErho]& 0.3%,
0.5%, 0.7%, 3 =5AloEE&E 0.3%, 04%, 0.5%E 2 483t #|2=3FA

ANEwAIAY Az AlgE dz5E toliFo|tE ool (Clewat N2,
Nagese), 7+H.™(Carbopol 940, NOVEON), ek (Keltrol F, Kelco), =4
(Glycerin, Pacific  Oleochemicals), F2#=go]=(1,3-B.G, KYOWA
HAKKO), Zg<&Ho)lE20(Tween-20, Unigema), EZHENI(TRIS AMINO
ULTRA PC, ANGUS), <=z F==(Aloe vera gel, Terry), HEF=
(Centella Asiatica HS, Alban Muller), epiti e d(3tdleg)e A g 3taS
detA HEatlom, AATE ARt el 100%7F ¥ =5 At

7 kS A&t WAl ANEnAAAY AxWPoR Axgh &
g8 Z2lsda, 7 s nE 548 pH 6.1~6.3(Metler toledo, FEP-20,
Switzerland), %= 200~300#63, 100rpm) (Brookfield, DVEELVT]J0, USA)2.
2 AR B4 UYEdA

ANERIAA AS <E 16>0] Aelssih
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<E 16> AEwf2Z AY AW

AE D-1 D-2 D-3 E-1 E-2 E-3 F-1 F-2 F-3
A A 8753 8703 8653 8923 &89.03 8883 &89.23 §9.13 &9.03
t}o] & F o] Y El o o] 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
T} H. 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
ek 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
=AM 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
FeaZetel & 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Z g &0l E20 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
EZvET 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
dZAFEE 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HEFEE 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
e o 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
dlqttho] & 2.00 - - - - - - - -
- 2.50 - - - - - - -

- - 3.00 - - - - - -

SEithol & - - - 030 - - - - -
- - - - 0.50 - - - -

- - - - - 0.70 - - -

3= A o B & - - - - - - 030 - -
- - - - - - - 0.40 -

- - - - - - - - 0.50
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(3) ste|=2Adntsa A

o=z vt g 12-Frtro]l & 2.0%, 25%, 3.0%, SEUol&
0.3%, 0.5%, 0.7%, #=5Alo &S 0.3%, 04%, 05%= 77t A &3t A zx3}
At

Fol= g2 AntAaAE A x| AleEw

e

S HolawoltEel o] (Clewat
N2, Nagese), A E @ o =(Citric Acid Anhydrous, SHIN WON) o}7}(3FH,
st 7}2b4l), =24 H (Glycerin, Pacific Oleochemicals), /i3 (A ~EW A,
st=r7ketzl), Zheh7] ' (Carrageenan, = 7heball), E2]&E W o] E20(Tween-20,
Unigema), &=l F%%(Aloe vera gel, Terry), W% 3% 5 (Centella Asiatica
HS, Alban Muller), bt d(FHLEFR)o|ry, =T

om, AAFE Apgate] FEol 100%7) HES 2AGAL, 7t FAL A8

T =

_48_



< 17> Stol=mA AY AW

459 G-1 G2 G3 H-1 H-2 H-3 I-1 I[-2 I3

A 4 87.37 86.87 86.37 89.07 8887 8367 89.07 8897 8887
tho] o] T E] o ¢] 005 005 005 005 005 005 005 005 005
ANEZ RN = 003 003 003 003 003 003 003 003 003
o} 7} 050 050 050 050 050 050 050 050 050
=gAd 500 500 500 500 500 500 500 500 500
A& 100 100 100 1.00 100 100 100 1.00 1.00
Fhet7] 200 200 200 200 200 200 200 200 200
Z &0 E20 050 050 050 050 050 050 050 050 050
G FEE 100 100 1.00 1.00 100 100 100 1.00 1.00
HEFEE 050 050 050 050 050 050 050 050 050
ghl o] o 005 005 005 005 005 005 005 005 005
g atcto] & 2.00 - - - - - - - -
- 250 - - - - - - -

- - 3.00 - - - - - -

SErho] & - - - 030 - - - - -
- - - - 050 - - - -

- - - - - 070 - - -

| 35 A o e - - - - - - 030 - -
- - - - - - - 040 -

- - - - - - - - 050
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polysorbate 80 (Sigma Aldrich, USA) 0.05%(w/v)ol =<1 0.85%(w/v) NaCl

TEAS B fAE A ol & s§ste] AT aga 7 AP e

= Axd sdEe 237 el A= Ed &7](Conical Tube)oll 20g# +5
i

5k 57FA] NS, ZF AEo] @7 7)o 02 wA HEFSL HE

o ARkt AZe 24 dAs HES AT AME 1g¥ FAste] Difco AHe]
broth (Becton, Dickinson and Company, USA)Z Al-&3le] Alvt-g& 33 6] x|
g g Ao =it & 37T 25C i)l A vttt JE e
nAEe 27 HEFE AT 10° CFU/g, %3t 1x10° CFU/g ol4de] ¥ =
= JFE A
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%
o

0.85%(w/v) NaCl(DW-90.

| % 3l

kel

5ho] 5~7

°

Q2

[

3|A] Ao o
=2sla 37C¢ 25T

[e)

=

HUKO FS)

{

o)

Al

FA T

Fs

w71l A Al

m¢ A

2R3, R+t

il

b et

°©

18>0l A

-
3t

<

=

=

¢
)
o

e

ezt
\Y

¢
o

KA

i
k-l

2.5X10°
7.3X10°
8.9X10°
2.0x10°
8.0x10°
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S. aureus
E. coli
P. aeruginosa
C. albicans

A. brasiliensis




V. 2% 2 84

1. 28 AFe FFH A4

APAG] Farfel &) FTaFS 20%, 25%, 3.0% AL AW A1,
A-2, A-30]a, SErrjol &l 3&FS 0.3%, 05%, 0.7% A&k o] B-1,
B-2, B-3, #l 5 A 829 &S 0.3%, 0.4%, 05% 283 A2 C-1, C-2,
C-3o]th.

AHAGAA Aol g BEH AFAI HmAlol ek 0.3% A83 C-1
AW A S aureus, E. coli 7oA w57 39 A FE Fo]Eo]

@8] AbEstlal, P. aeruginosa AtolM = 394 AFH s AlEs
Ko, FHEAlEE 04%, 05% 2&3 C-2, C-3 AWelA S aureus, E.
coli, P. aeruginosa 12 39 #FH s AldsAn. diktie]l s 2.0%,
25%, 3.0% A&3s A-1, A-2, A-3 AH SEo]& 0.3%, 05%, 0.7% A
£33 AWl A S aureus, E. coli? P. aeruginosa i< 39 # HE <443
AR E52 9 C albicanse TS5 A 82 03% 483 C-1, SETo]
< 03% AE3 B-1, ddcfo] S 20% AE3 A-100A 39 AFEH T57}
FolE50o] 74 Hele AbEsEtdon, mAld S 04%, 05% A& C-2
C-3, &ett}o]l 05%, 0.7% 483k B-2, B-3, dittie]& 25%, 3.0% A&
sk A-2, A-3% 39 A FE &dd] AbEskA Y. #3830 o) A brasiliensis
ol M= attto]l&o daF 20%, 25%S AHE3 A-1, A-2, SE}o] &9
st 0.3%, 05%E 283 B-1, B-2, slsAld e s 03%, 04% 48
& C-1, C2-= BFEE YA Xgon, dilrol &9 3hdke] 3.0%
g8 A-3, Setjo] &) o] 0.7% A83F B-3, dHmAloeke sk 05%

rr
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<3} 19> AHAFANA S aureus 2 log #

day
) 0 3 7 14 28
ks
A-1 6.40 0.00 0.00 0.00 0.00
A-2 6.40 0.00 0.00 0.00 0.00
A-3 6.40 0.00 0.00 0.00 0.00
B-1 6.40 0.00 0.00 0.00 0.00
B-2 6.40 0.00 0.00 0.00 0.00
B-3 6.40 0.00 0.00 0.00 0.00
C-1 6.40 5.51 0.00 0.00 0.00
C-2 6.40 0.00 0.00 0.00 0.00
C-3 6.40 0.00 0.00 0.00 0.00
Cream / Staphylococcus aureus
7.00
6.00 >~ Bk
—a—A-2
5.00 ' PO
- 400 T B
L —#—B-2
L
2300 —o—B-3
s
£
8200
- c-2
1.00 C-3
0.00 = i i - —

<29 1> AYALNA S, aureus 9 log 7 L=
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<E 20> AYAHANAN E. coli 2 log #k

day
B 0 3 7 14 28
ks
A-1 6.86 0.00 0.00 0.00 0.00
A-2 6.86 0.00 0.00 0.00 0.00
A-3 6.86 0.00 0.00 0.00 0.00
B-1 6.86 0.00 0.00 0.00 0.00
B-2 6.86 0.00 0.00 0.00 0.00
B-3 6.86 0.00 0.00 0.00 0.00
C-1 6.86 5.11 0.00 0.00 0.00
C-2 6.86 0.00 0.00 0.00 0.00
C-3 6.86 0.00 0.00 0.00 0.00
Cream [/ Escherichia colf
8.00
T.00 = — A1
—a—A-2
6.00 f—
! —h— A3
5.00 B-1
[
% 400 —4—B-2
3 —e—B-3
_@ 3.00
i 3
2500 il
1.00 S
0.00 u & —
0 7 14 28

<8 2> AYAWAA E. coli 79 log 3t L
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<3} 21> AHAFANA P. aeruginosa 2] log #t

day
) 0 3 7 14 28
A v
A-1 6.95 0.00 0.00 0.00 0.00
A-2 6.95 0.00 0.00 0.00 0.00
A-3 6.95 0.00 0.00 0.00 0.00
B-1 6.95 0.00 0.00 0.00 0.00
B-2 6.95 0.00 0.00 0.00 0.00
B-3 6.95 0.00 0.00 0.00 0.00
C-1 6.95 0.00 0.00 0.00 0.00
C-2 6.95 0.00 0.00 0.00 0.00
C-3 6.95 0.00 0.00 0.00 0.00
Cream / Pseudomonas aeruginosa
7.00
6.00 ™~ —=d
—-— A2
5.00 : A3
- 400 &
2 —#—B-2
L]
_g 3.00 ——B-3
ek
c-1
3’200
- c-2
1.00 . c-3
0.00 - ] & —
0 3 7 14 28

<29 3> AYAWNAM P. aeruginosa 2] log ¥ L=
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<3 22> APAFANA A brasiliensis 72 log 4k

day
_ 0 3 7 14 28
A
A-1 6.30 418 4.18 418 4.06
A-2 6.30 418 4.18 4.00 2.00
A-3 6.30 418 4.18 2.00 0.00
B-1 6.30 4.34 4.34 4.34 4.18
B-2 6.30 4.34 4.34 4.30 4.30
B-3 6.30 4.34 4.18 3.08 0.00
C-1 6.30 4.32 4.32 4.32 4.32
C-2 6.30 4.32 4.32 4.32 4.32
C-3 6.30 4.32 4.32 3.72 0.00
Cream / Aspergillus brasiliensis
7.00
6.00 o e
\ —8—A-2
5.00 e —— 53
c 400 ' T
.8 \ —¥—B-2
_§ 3.00 \ ——B-3
&
C-1
g'2.00
- \ -2
1.00 \ =3
0.00 i

14

28

<y 4> AP A" A A brasiliensis 172 log % 1=
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<3 23> APAFANA C albicans 2 log %k

day
) 0 3 7 14 28
A v
A-1 6.90 4.32 0.00 0.00 0.00
A-2 6.90 0.00 0.00 0.00 0.00
A-3 6.90 0.00 0.00 0.00 0.00
B-1 6.90 2.00 0.00 0.00 0.00
B-2 6.90 0.00 0.00 0.00 0.00
B-3 6.90 0.00 0.00 0.00 0.00
C-1 6.90 5.29 0.00 0.00 0.00
C-2 6.90 0.00 0.00 0.00 0.00
C-3 6.90 0.00 0.00 0.00 0.00
Cream / Candida albicans
2.00
7.00 = — A1
\ —\—A-7
6.00 T
\ i f\ 3
5.00 - B
[ IE
% 400 \ ——B-2
= —e—E-3
S 3.00 :
i \ \ C-1
== 200 a ~ \ g
1.00 N B
0.00 = | \ii i i
] 3 T 14 28

<9 5> APAWNA C. albicans 2] log 7 L=
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AEwtEZA Yol dikrol o] TS 2.0%, 25%, 3.0% AE&3 A
D-1, D-2, D-3¢]a S 03%, 0.5%, 0.7% 283 *w}o]
E-1, E-2, E-3, #l5A]ol&t&9] 35S 0.3%, 04%, 05% 483k 22 F-1,
F-2, F-3°]t}.

ANEwt2Z A GA Altel] digh W AdAd #H=AdeE 03% 4§
3k F-1 AWl A S aureus, E. coli 57 3Y¥ AHEH Zo 59 74 A71A
Zasitirt 149 Ao M= Ad] AVEEA I, P oaeruginosa= 39 AE-H
3] AbEsR o, HEmAld e 04%, 05% 283 F-2, F-3 AWoA S
aureus, E. coli 72 34 Aol A5 Ho|tprl 74 o] 43| AMESA T
P. aeruginosa 1= F-13 543tA 34 AFH bds] AEs AT S Att)ol
< 20% A&3F D-17 SeErjo]& 0.3% A-&3k E-194 S aureus, E. coli
ol 3Y AFE dgTt Zashy] AlAete], 149 Aol kx| AbEsSIH ¥

Abthol & 25% A3 D29\ A= S aureus, E. coli?} P. aeruginosa it°] 3
A ANE TTE A, 79 Akl b s Abdsil o) FAktie]l & 3.0% A
|3t D-39 A= 37FA 9] dukAlgto] 3U Al k3] AE S}

05% A&3 E-2= S aureus < 3Y AFH H47F 745k, 149 Ao
SA38] bt o, SErhol & 0.7% A& E-3v= 3Y Aol &ds] A
gttt SEthol g 05% A&3% E-2, 07% A&3% E-3dXE E coli, P.
aeruginosa ©°| 34 Zol| A3 AlEeH Y. X2 C. albicans i<
A eRE 0.3%, 04% A &3t F-1, F204& wH5ES Yeux X3,
05% #-&3F F-30l4 79 Zoll k33 Abdetdnt. attiols 2.0%, 2.5%
A&3 D-1, D-291A & 39 ARE wF7F ZolE0] 79 Aol AbEE)om,
3.0% A& D-304 3d Aol ¢ ApEelar, SehrbolE 0.3%, 0.5%,

do
v}
i)
s
fio
1o,
%
oft
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<3 24> ANEuAA AFoANAM S aureus 2] log #k

day
) 0 3 7 14 28
A
D-1 6.40 2.85 2.30 0.00 0.00
D-2 6.40 348 0.00 0.00 0.00
D-3 6.40 0.00 0.00 0.00 0.00
E-1 6.40 4.08 2.90 0.00 0.00
E-2 6.40 3.78 1.70 0.00 0.00
E-3 6.40 0.00 0.00 0.00 0.00
F-1 6.40 4.48 4.10 0.00 0.00
F-2 6.40 3.20 0.00 0.00 0.00
F-3 6.40 2.00 0.00 0.00 0.00
Sheet Mask / Staphylococcus aureus
7.00
6.00 R
—=—D-2
5.00 D3
- 4{}{} e E_1
b2 —#—E-2
[ -.
2 300 - ——E-3
F-1
8'2.00 — e
] AN\
1.00 - F-3
X\
0.00 o ui - —
0 3 T 14 28

<adg 6> NEwAA AGoA S, aureus 2] log F LY Z
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<3 25> ANEuAA AFGANA E coli 2] log #

day
. 0 3 7 14 28
ks
D-1 6.86 3.32 2.00 0.00 0.00
D-2 6.86 2.54 0.00 0.00 0.00
D-3 6.86 0.00 0.00 0.00 0.00
E-1 6.86 2.95 2.70 0.00 0.00
E-2 6.86 0.00 0.00 0.00 0.00
E-3 6.86 0.00 0.00 0.00 0.00
F-1 6.86 4.32 3.94 0.00 0.00
F-2 6.86 0.00 0.00 0.00 0.00
F-3 6.86 0.00 0.00 0.00 0.00
Sheet Mask [/ Escherichia coli
2.00
T00 4— -1
—=—D-2
6.00
—— -3
2.00 st
[ IE
-% 400 \ e
3 \ —a—[-3
g 3.00 \ . = 20y
. i
Zao00 \\=\ F-2
1.00 \ ~\ b
0.00 = i i p—
0 T 14 28

<I¥ 7> ANERtEA AP E. coli 9] log ¥k 1=
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<3 26>AEutAAAGANAN P. aeruginosa w2 log a4k

day
) 0 3 7 14 28
ks
D-1 6.95 2.00 0.00 0.00 0.00
D-2 6.95 3.08 0.00 0.00 0.00
D-3 6.95 0.00 0.00 0.00 0.00
E-1 6.95 0.00 0.00 0.00 0.00
E-2 6.95 0.00 0.00 0.00 0.00
E-3 6.95 0.00 0.00 0.00 0.00
F-1 6.95 0.00 0.00 0.00 0.00
F-2 6.95 0.00 0.00 0.00 0.00
F-3 6.95 0.00 0.00 0.00 0.00
Sheet Mask / Pseudomonas aeruginosa
T00 is
6.00 \\ ol
\\ —-—0-2
5.00 \\ —— -3
400 TE
——F-2
3.00 ——[-3
F-1
2'2.00
- \\ F-2
1.00 F-3
0.00 i BN i i p—
0 3 T 14 28

<Y 8> ANEwtA=A AP P. aeruginosa 2 logk L=
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<3 27> NEuxA AFGANA A brasiliensis 72 log 4t

day

A 0 3 7 14 28
D-1 6.30 4.34 4.34 4.34 4.34
D-2 6.30 4.34 4.34 4.34 437
D-3 6.30 4.34 4.34 4.34 4.00
E-1 6.30 4.34 4.34 4.34 4.34
E-2 6.30 4.34 4.34 4.30 4.30
E-3 6.30 3.72 2.60 0.00 0.00
F-1 6.30 4.32 4.32 4.32 4.32
F-2 6.30 4.32 4.32 4.32 4.32
F-3 6.30 4.32 4.09 3.30 2.00

Sheet Mask / Aspergillus brasiliensis
7.00
6.00 R Rl
\ ——pD-2
5.00 —d—D-3
£ 400 = = l— TR
= \ ——E-2
L
_g 3.00 \'\ ——E-3
E
F-1
g'2.00
== \ £
1.00 k=
0.00 \ ®
0 3 i 14 28
<Y 9> AEntAA Ao A A brasiliensis 2] logdk L3

_64_




<3 23> AEuAA AFoNAM C albicans 2] log @t

day
B 0 3 7 14 28
ks
D-1 6.90 3.66 0.00 0.00 0.00
D-2 6.90 3.58 0.00 0.00 0.00
D-3 6.90 0.00 0.00 0.00 0.00
E-1 6.90 3.66 0.00 0.00 0.00
E-2 6.90 3.10 0.00 0.00 0.00
E-3 6.90 2.00 0.00 0.00 0.00
F-1 6.90 4.32 4.32 4.32 4.32
F-2 6.90 4.30 4.30 4.30 3.18
F-3 6.90 3.26 0.00 0.00 0.00
Sheet Mask / Candida albicans
8.00
T00 —[}-1
—\—D-2
600
—tr— -3
5.00 o
[ IE
% 400 —#—E-2
3 ——E-2
E 3.00
o F-1
=200 B3
1.00 —
0.00 ¥ - —
0 T 14 28

<9 10> A EwAAAGANA C. albicans 2] log 3t L=
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3. dol=2d AP R A4

stol =2 AA P Fikrhol o] S 2.0%, 25%, 3.0% A& A
G-1, G-2, G-3°]1, Settio] &9 S 0.3%, 05%, 0.7% 283 Aol
H-1, H-2, H-3, sl Aol gk&9] a2 0.3%, 04%, 05% 2843 A2 I-1,
I-2, I-3°]t}.

stol=zAA Gl M= Aol ek B AFA FAmAolehs 03% A
83 I-1 Aol S aureus, E. coli, P. aeruginosa ol w471 34 A4
=ol5o] 7d AddAM = s Abdetgl e, HE Al eE 0.4%, 0.5% A
&3+ [-2, I-3 AWollA S aureus, E. coli, P. aeruginosa i< 39 2H-E
HA3] APESA Y. daktho]l e 2.0%, 25%, 3.0% A3 G-1, G2, G-3 A
Wil Lebtho] & 0.3%, 0.5%, 0.7% #8383 AWl S aureus, E. coliz}, P.
aeruginosa 1> 39 AHHE @8] ApEEAT SR C. albicanse ¥

Aol gg 03% A& oA BReEs vehfA Rda, dilctels 20%

4

83 G-lolA 39 AFE FF7E Folge] 79 Aot AlEsig. A
NErS 04%, 05% A4 1-2, [-3, S@ole 03%, 05%, 0.7% =83
H-1, H-2, H-3, #ittte]& 25%, 3.0% A-&3 G-2, G-3AE 3% A4

AA3] AMEEG T FFo] FQ A brasiliensise RE AWl gadk wR
HS el A Faduh. <E 29>~<%E 33>z v 2azks Ayska,
<a¥ 11>~<a9 15> 2agks 2dz2 yetld. 29 ZelA &<
g A e Bl A A st Addow YEd

Ao, stol=RAAFNN kA s ¢4 RYS Hole
e datel e 1 grol Sutholew fAsY, HRFA Y 5
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<3 29> slol=2 A AFoNAM S aureus 2] log #k

day
) 0 3 7 14 28
ks
G-1 6.40 0.00 0.00 0.00 0.00
G-2 6.40 0.00 0.00 0.00 0.00
G-3 6.40 0.00 0.00 0.00 0.00
H-1 6.40 0.00 0.00 0.00 0.00
H-2 6.40 0.00 0.00 0.00 0.00
H-3 6.40 0.00 0.00 0.00 0.00
I-1 6.40 4.67 0.00 0.00 0.00
-2 6.40 0.00 0.00 0.00 0.00
I-3 6.40 0.00 0.00 0.00 0.00
Hydrogel / Staphylococcus aureus
7.00
6.00 e B
——G-2
5.00 —d—G-3
. 4{}{} ...... H _1
B —#—H-2
L
- 300 ——H-3
2
I-1
8'2.00
EL -2
1.00 I-3
0.00 = i = —
0 3 7 14 28

<a¥ 11> stol==24 AYelA S, aureus 9] log 7k L 2Z
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<3 30> slol=2A AFANA E coli 2] log #

day
_ 0 3 7 14 28
A
G-1 6.86 0.00 0.00 0.00 0.00
G2 6.86 0.00 0.00 0.00 0.00
G-3 6.86 0.00 0.00 0.00 0.00
H-1 6.86 1.00 0.00 0.00 0.00
H-2 6.86 0.00 0.00 0.00 0.00
H-3 6.86 0.00 0.00 0.00 0.00
I-1 6.86 3.52 0.00 0.00 0.00
-2 6.86 0.00 0.00 0.00 0.00
I-3 6.86 0.00 0.00 0.00 0.00
Hydrogel / Escherichia coli
8.00
7.00 H —(5-1
' —-—G-2
6.00
——{3-3
SDD + T e H _1
| o
£400 —#—H-2
= ——H-3
@ 3.00
o -1
=200 I-2
1.00 _
0.00 i i T
1] 7 14 28

<9 12> stol=2 A AP A E coli
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<¥ 31> stol=2AAYNA P. acruginosa 12 log #

day

A 0 3 7 14 28
G-1 6.95 0.00 0.00 0.00 0.00
G-2 6.95 0.00 0.00 0.00 0.00
G-3 6.95 0.00 0.00 0.00 0.00
H-1 6.95 2.00 0.00 0.00 0.00
H-2 6.95 0.00 0.00 0.00 0.00
H-3 6.95 0.00 0.00 0.00 0.00

I-1 6.95 2.30 0.00 0.00 0.00
I-2 6.95 0.00 0.00 0.00 0.00
I-3 6.95 0.00 0.00 0.00 0.00
Hydrogel / Pseudomonas aeruginosa
7.00
6.00 . Bl
—-—G-2
5.00 .3
. PO R . H-1
= ——H-2
L
2300 —8—H-3
s
I-1
8'2.00
- -2
1.00 I-3
0.00 = i = —
0 3 7 14 28

<29 13> o= A A Fol A P. aeruginosa 2| logdk L=
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<3 32> slol=2 A AFBNA A brasiliensis 72 log 4t

day
) 0 3 7 14 28
ks
G-1 6.30 4.34 4.34 4.34 4.34
G-2 6.30 418 4.18 418 418
G-3 6.30 418 4.18 4.00 4.00
H-1 6.30 4.34 4.34 4.34 4.18
H-2 6.30 4.34 4.34 4.30 4.30
H-3 6.30 4.34 4.34 418 418
I-1 6.30 4.32 4.32 4.32 4.32
I-2 6.30 4.32 4.32 4.32 4.32
I-3 6.30 4.34 4.34 4.34 4.34
Hydrogel / Aspergiflus brasiliensis
7.00
6.00 - N Bl
\ ——G-2
5.00 Y —d—G-3
- 4{}{} e H _1
B —#—H-2
L
- 300 ——H-3
s
I-1
8'2.00
E.L -2
1.00 I-3
0.00

14

28

<19 14> o= A AFo M A brasiliensis 72 log FF LT =E
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<3 33> slol=2 A AFoNAM C albicans 2] log #t

day

_ 0 3 7 14 28
Gk
G-1 6.90 4.34 0.00 0.00 0.00
G-2 6.90 0.00 0.00 0.00 0.00
G-3 6.90 0.00 0.00 0.00 0.00
H-1 6.90 0.00 0.00 0.00 0.00
H-2 6.90 0.00 0.00 0.00 0.00
H-3 6.90 0.00 0.00 0.00 0.00
I-1 6.90 4.34 4.34 4.34 4.34
I-2 6.90 0.00 0.00 0.00 0.00
I-3 6.90 0.00 0.00 0.00 0.00
Hydrogel / Candida albicans
8.00
T.00 o -1
—-—G-2
6.00 =
—r—{3-3
2.00 BT
£ %
% 4.00 "'L\ ——H-2
=, ——H-3
B 3.00
o \ 1-1
<200 \ -2
1.00 \- 3
0.00 = ] — -
0 3 Fi 14 22

<a¥ 15> stel=2 AR YA C. albicans 2] log % 18|
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A, ANEw=IA G SlojA SEhrhol & ek 0.7% MWelA 7 &
w3 AnE Ak Ao e Fatie]l e 25%, 3.0%9F SEthol g 0.5%,
0.7% o] fAlsHAl dEba, @RFs F%o] HolHE SFetio]ld 0.7%
Aol 2 U] Fud AFE wvh Aol thd 2 AR 7 kel 9o
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ABSTRACT

A Study on the Preservatives efficacies of Cosmetics

with 1,2-Hexandiol and Octandiol

Younghee Min

Cosmetic Major

Dept. of Convergence Beauty
Graduate School of
Convergence Beauty

Sungshin University

Cosmetics are a product of culture that has developed with the history of
human civilization and have gradually evolved into a function to decorate
the body beautifully in the purpose of protecting the body. The cosmetic
industry has made rapid progress in line with the desire and yearning for
human beauty. With the development of the cosmetic industry, the demand
for functional cosmetics and cosmeceutical products is increasing not only
in Korea but also around the world. Therefore, safety issues for chemicals
are also increasing. There is a high level of consideration for ingredients
when purchasing cosmetics. The most worrisome ingredients appear to be
preservatives, suggesting that consumers are becoming increasingly

interested in preservatives used in cosmetics.
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In this study, the preservative as necessary ingredient for the safety and
usability of cosmetics, the experiment was conducted to compare and
investigate the preservative effect of 1,2-Hexandiol and Octandiol which
are reported ingredients that do not irritate skin even though we use high
concentration in the formulas used commonly as solvent and moisturizer
with Phenoxyethanol currently we use as preservative. The test was
conducted to the sheet mask, hydrogel and cream formulas which are
demanding products these days. Based on this, the research and testing
was conducted to provide basic data for obtaining preservative—free in

cosmetics. The results of the study were as follows.

First, in cream type, for each ingredient’'s content, 0.3% of
Phenoxyethanol obliterated in 7 days. All other formulas obliterated in 3
days. In yeast, 2.0% of 1,2-Hexandiol, 0.3% of Octandiol, and 0.3% of
Phenoxyethanol all obliterated in 7 days. In fungi, 3.0% of 1,2-Hexandiol,
0.7% of Octandiol, and 0.5% of Phenoxyethanol all obliterated in 28 days.
The best preservative was found in the formula of 0.79% Octandiol and
3.0% 1,2-Hexandiol. 1,2-Hexandiol and Octandiol were identified as possible
alternative preservatives as a result. In addition, Octandiol obtained the

results of the potential for substitute of 1,2-Hexandiol.

Second, in case of bacteria in sheet mask formula, 2.0% of 1,2-Hexandiol,
0.3% Octandiol and 0.3%6 of Phenoxyethanol in each concentration. The
bacteria gradually decreased in 3 days and 7 days and completely

obliterated in the 14 days. In yeast, the formula of 1,2-Hexandiol and
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Octandiol was completely obliterated in 7 days. 05% Phenoxyethanol
formula completely obliterated in 7 days. In fungi, 0.7% Octandiol formula

showed preservative effect in 3 days.

Third, similar preservative effect were shown in the hydrogel formula of
25% of 12-Hexandiol and 0.5% of Octandiol. In case of fungi, they did
not show no preservative effect. But In bacteria, 1,2-Hexandiol and
Octandiol completely obliterated in 3 days or in 7 days. 0.3% of
Phenoxyethanol formula completely wiped out in 7 day and 0.4% & 0.5%
in 3 days. In yeast, 0.3% of Phenoxyethanol showed no preservative effect,
but 0.4% and 0.5% were completely exterminated in 3 days. On the other

hand, the Octandiol formula completely obliterated in all its contents.

In conclusion, as preservative—free formula, 1,2-Hexandiol 3.0%6, Octandiol
0.7% for cream type and Octandiol 0.796 for sheet mask formula can be
used. Also it would be possible to apply 1,2-Hexandiol 2.0%, 2.5% and
3.0%, Octandiol 0.3%, 0.5%, and 0.7% in general bacteria and yeast except
fungi. However, according to the environment and conditions of each
manufacturer, the preservative test shall be carried out separately and the
skin irritation test and the stability of each type shall be verified before

use.
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