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Abstract: In this study, for a natural cosmetics market, we sought to explore alternatives that can replace polyvinyl alcohol
(PVA) of peel-off packs. A peel-off type pack was prepared by combining pullulan, a water-soluble polysaccharide, and
other polysaccharides (sodium hyaluronate, cellulose gum, hydroxyethyl cellulose, sodium alginate, corn starch), and the
pH, viscosity, and stability against temperature of each peel-off type pack were confirmed. The thickness and tensile
strength of the manufactured film were measured for comparison with the PVA peel-off type pack, and applicability,
drying speed, and removal degree were measured. Among them, the pullulan-sodium hyaluronate peel-off type pack showed
excellent film formation ability to replace the peel-off type pack containing PVA with 5.12% thin film thickness and
4.23% high film tensile strength. When applied to actual skin, the degree of spread of the pack, the usability that can
be uniformly applied, and the formation and removal strength of the film when removed after drying were also similar
to the peel-off type pack containing PVA. Therefore, it was confirmed that the film formed of pullulan-sodium hyaluronate
showed enough physical properties to replace the PVA of the peel-off type pack as a natural peel-off type pack.

Keywords: pullulan, sodium hyaluronate, polysaccharides, natural cosmetics, peel-off pack
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o el £2 A] st B o 2 9
SOD (superoxide dismutase) -3-AF 24, hyaluronidase, elastase,
collagenage, MMP-1 A& E35t & 7|41 A7), tyrosinase
A & 53t vl &3} mouse skin water T AlE
& &% g At ERIEICHI]. Pulluland- S}sHA o=
3% 1 EXIRL= 2] Aerobacter aerogenes”| HH|Sl=
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Table 1. Information of Ingredients

B, T2 9 ALOALE QPISIT b, 4 ARk, o
AHs] Fofut LEolTI1]

Aol |YZE 2|0 E(sodium hyaluronate, HA)-2 N-acetyl
glucosamine (NAG)¥} glucuronic acid= T~d%]0] = 41,
R o Ry, Bad AREE 5ol 54e
AVck HAE 719 9 AlE el wel Xl
0.1<10% ~ 10x10% Dalton (Da) 22 Tt TlFsH
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[12). T4} HAS: AR2 Alofis wj5o] S5 o o
ok BES YA 4 glow AR o) 1EA} HA
2 ABHE AS wjRe] 1R BHTo] S5l BEo|
Bl QAR S Eoley WAL AW 4+ lck

olo} go] PVAZ T b5t A WE WA BAS
ol g5t} HetakgE AN 713t B4
o Glof AREL A TEA RS ol§% W o=
B sk st A BAS pulldng} HA,
cellulose gum, hydroxyethyl cellulose, sodium alginate, com
starch®] ThFo|H, pullulans SFAJEO0 =2 oje} uh= B2
= 23sto] IF 4% 245 efsto] pullulano] 4
et o] 23k sk

2

-

2. Al F=H| 2l oy

EH
od

2.1, Aot 2 x=
Ao AN Aok 3 A Table 10 E715kck

Ingredients Trade name Manufacturer Nation
Carboxymethyl cellulose ~ Aqualon CMC 7H3SF PH  Ashland Global Specialty Chemicals Inc. USA
Corn starch Corn starch CJ Cheilledang Korea
Water Di Water CHUNGPOONG TECHNICAL ENG CO., Korea
Glycerin Glycerine ACIDCHEM INTERNATIONAL SDN BHD Malaysia
Glyceryl caprylate Cospaderm GMCY Cosphatec GmbH Germany
Hydroxyethyl cellulose NATROSOL 250 HHR Ashland Global Specialty Chemicals Inc. USA
Polyvinyl alcohol POVAL VP-20 Japan Vam & Poval Co.,Ltd. Japan
Pullulan Pullulan polysaccharide Tongliao Meihua Biological Sci-Tech, China
Sodium alginate Sodium alginate Qingdao Bright Moon Seaweed Group China
Sodium hyaluronate Sodium hyaluronate Xinjiang Fufeng Biotechnologies China
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fu

2.4, 7} g
241, Gel 24 HJ}

Gl e pHL R L W, el o
S gelsiict pH meterS ARESL] 30 CollA] pHE
A5, Hx= viscometer (B-I, TOKI SANGYO, Japan)
= 0]83}o] 30 C, 30 RPM %7104 1 min 7+ =43}
ot} =L ZF AHEZS 4 C, 30 C, 45 C &= 27ofA] Figure 1. Manufacturing of films using auto filmization machine.

Table 2. Contents of Peel-off Pack Containing Pullulan (%)

Group Trade name A B C D E F G
Di Water 83.0 82.0 82.0 82.0 82.0 78.0 82.0
: Glycerine 5.0 5.0 5.0 5.0 5.0 5.0 5.0
POVAL VP-20 - 10.0 - - - - -
Aqualon  CMC 7H3SF PH - - 1.0 - - - ;
Sodium hyaluronate 1.0 - - - - - -
2 NATROSOL 250 HHR - - - - - - 1.0
Sodium alginate - - - - 1.0 - -
Corn starch - - - - - 5.0 -
Pullulan polysaccharide 10.0 - 10.0 10.0 10.0 10.0 10.0
3 Cospaderm GMCY 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ekl ekl A, 41494 A 1 &, 2023



Pullulan¥} PolysaccharidesE ©]-83F M A8 I Q= o] Az 3l 54 71

242 TE =4 KA, 2E8w)

2y LEQ 77 57 el diameter (Digital Micrometer
293-240-30, MITUTOYO, Japan)Z AMg-5}0] ¢leo]e] Hxo
FAE 5 3] AL, FH, Sk ARl Fghe
AR

EO| et ofke ERIs] ffsf Wl e
Asls1o] microscope (BX53M, OLYMPUS, Japan)< /\Plo]-
of HiE X 2002 it AT Ho] 2elE A
s 54 WA= Zl8erlom, sk oks Al 57
3 B7PlA AlLlstsit. BE2 = SHE SAsl Al
%3} W2 KSM6518 type.l Al Zhdo] A2kl AuimE
ol510] 723151911, Universal testing machine (QC-508DI,
COMETECH, Taiwan) © 2 2} 5 2] S7sto] o, 25k

= ARt Batgks ARSI

243, FZ AN B

P o we) Al ALGAE Slaby) S8 TR wE
ABE Wit B AR Alesh AEee
|E-aE] Y319 59(GCC-033-22-001)2 Hio} 2]3)
SFth wEA= 30 o YA 3 1, 30 ) o4 3 Ho=a
Ageiglen, d o o —*é“ AA Aol A=l 2L
7Fe/de atEsto] uF Aol Qe Al AILISHA
% | 202 FU3t EPE‘ S Sl Al 33

air conditioners ©|-835k] &% 25 C, &% 40 ~ 50%
FABIACE AlY AIRE 10:00 ~ 12:00, 14:00 ~ 16:00

7R3k AZlel| Ak AR A Ba AR
ST Agolof U shg Agsi, FUT oY
HEDE o183) 7BEA Fot 2 F 20 min 7F 9F4
gt 5 Awstgick

Al HpHO RS, o Sk 4 em x 4 om 5 /) 291
AAsle] 2 M= A B, C,D,E5 £ 27 ~ 33 g2 A=
> Aol B olgsle] e v FAR =2
o}ﬁit}. 28 AR Al E o3 O ARGARES: J1efs)
©1 10, 15, 20 min A 2O 2 Wieo] Algste] Az $ A
Azt o, AA Alolls 3% W AupEeE ol85to]
Rt A F | HoR o Wofl 3] AlASkrE

Wt o Rs = A ARt 2T} o] FofRlEA]
(=327), vt 28 ARt A5} S= 3 F2, AA Al
Az AR W BEC] E4 fle A BEAAA) Al
FES 0 ~ 5 WO Bk B WPAE A
Hog W7} 7% wet NE F= F s W) sfe] o
o Aok

N

O{N il ﬂilo £ ﬂilo r

ﬂJ

o

01

470 BASP SERA o]
20| o T

3 AP EERA ol 5
230 4labA WY

271 EE A gAew <l Ha o] gk T
47 27} E37) Wawt

1 d: =% 87}

2) Es} Hr) 71E

541 A2 ARF U 100% BESHEIR), 750 s}
A D3] e

470 A AR O 0% WL BmAG nleA] o
o BRo] g Py

37 2% AR ) 0% BB A% A AFo) 5
SERES

2% 22 ARE ) 5% ofst BESE vl gl 2

13 Bgst ¥

3) AAd H7F 7=

5 A Al BEo] 100% A7
44 s AR A B2 80% A7)
34 A7 A B2 6% A
24 1 A A BEo] 4% A7)
LA A B

25, SHxz2| Wy

SE Aol tjgh A 5 3wk =4 T 2], 24k
Zhe Al 3 ) 7he Asiol Bkt ®E BA (mean
£ SD)= Uehliolth EAMeR SOkt Mol sudents
Hest WS ARESl0] p < 0059] AlZggel ] HESIc

31, 2 24 2}
AR B QPR Telsle] pHE 50 ~ 60 A
ole] g BmER sgom, Ht PSS Telslol

17,000 ~ 22,000 mPaxs® AAIcE A%=7l 22,000
mPaxs o}l Al AAE AN ol Belx] Ao
wh2 25} po] A2 AR 212 ulo] W o]

J. Soc. Cosmet. Sci. Korea, Vol. 49, No. 1, 2023



70 FE5 e - o]l - 0|47 - Sofia Brito + YA + 518 - Lei Lei - o4 - 3H - AR - ol - AEE - olv]7] - S N E

Table 3. Properties of Samples

Date (weeks)

Sample pH Viscosity Temperature 0 1 > 1 p S
4 °C 10 10 10 10 10 10

A 5.24 18,000 30 °C 10 10 10 10 10 10
45 °C 10 10 10 10 10 10

4 °C 10 10 10 10 10 10

B 5.94 18,500 30 °C 10 10 10 10 10 10
45 °C 10 10 10 10 10 10

4 °C 10 10 10 10 10 10

C 5.51 19,000 30 °C 10 10 10 10 10 10
45 °C 10 10 10 10 10 10

4 °C 10 10 10 10 10 10

D 5.45 17,000 30 °C 10 10 10 10 10 10
45 °C 10 10 10 10 10 10

4 °C 10 10 10 10 10 9

E 5.62 17,500 30 °C 10 10 10 10 9 9
45 °C 10 10 10 10 9 9

4 °C 10 10 10 10 9 9

F 5.71 21,500 30 °C 10 10 10 9 8 7
45 °C 10 10 9 8 5 3

4 °C 10 10 10 9 9 8

G 5.69 18,000 30 °C 10 10 8 8 7
45 °C 10 10 6 3 3

AYstER o]o} Zo] dsilon, 58 7t P & A com starch®] 7 3t WHE o] o]g-o] £ Yl 7}
?l Folle WE Qlo] 22 = RISt Table 3). oA Alefstick

8 Z7F okdw 3ol Ay}, 4 C, 30 C, 45 T A =4 Alxzt BF0| FAE 573 Aal(Table 4), PVA LE<2I
HFollA AlE FoF GO e8] Aol doften, 44 & AZ B M| pullulan BE0] T A2 512% 11.24%
Z7b Ee s 2 @A) wEA YEidth AlE FY 20.63%, 1.08% WA S7={ck PE AcfAQl 25 A
com stach+= pullulan®} ZFF6}A] Sar o= A= Afilm former) 2] ¢fo] F=3t Aoz BQlEglom, pullulan
om, MZ G2 hydroxyethyl cellulosel= 92 He = 7 the] g0 A= Do| W2 A2 Kol 9323} 2= 9t}

she] ok ME G 9= A3k =488 7Ado] gklst 420 ol = =4 A, AE DO ¢ AlE B
Y st FElE HehlaL A7k & wHE Alofle ThA| o} oF 6.99%9] A =0, B thdRele] 23S
=AU BARER] ¢, vI7FARL BRo] ZIgE|qlc) B3 MEL 77 423%, 11.63%, 14.98% =7 SH =k
o= pullulan©] PVA IE-& thAE 4= 9b& Fwo] F=
32 LE =4 it = 2Un, 3 A3 thRE wat g2 o e
HAr]Z(microscope)S ©|-8ste] TEO] Qe FRIGE  AkRSo] FIS Fohal 558 5= Qlti(Table 5, 6, 7).
A3}, Figure 29] ARlat o] 7} ME0] 9 uA| 7|25
Zﬂﬂﬂ HE2 g mGo] ERlE|glom, M FOl I 3.3. A2M Tt
S TRl Al (caking)o] Y= A WHSIAITE o= AA| AESE RS ERIT 4= =S 7 HES TR
com starch®] QO = =], O] QP Q1 TAo]] Tk A% F AAS) Hok dig BrlelMs thds

th kel g3 %), A499 A 1 5, 2023
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Table 4. Measuring of the Thickness of Samples

Thickness compared to

Table 6. Evaluation of Spreadability and Filmization of Applying
Samples on Skin

Sample  Thickness (um) Sample B (%, p < 0.05) Sample Spreadability Filmization
A 87.31 + 0.04 5.12 A 48 £ 04 35+ 05
B 92.02 £ 0.05 0.00 B 48 £ 04 48 + 04
C 81.68 + 0.05 - 11.24 C 38 + 04 2.8 +04
D 73.04 + 0.05 - 20.63" D 48 £ 04 35+ 05
E 91.03 + 0.06 1.08 E 1.5+ 05 2.7 +05

Table 5. Measuring of the Tensile Strength of Samples

Table 7. Removability Evaluation of Applying Samples on Skin

Tensile strength ~ Tensile strength compared to

Sample (kgf/mm?) Sample B (%, ‘p < 0.05)
A 1.108 = 0.005 423
B 1.063 = 0.005 0.00
C 1.187 + 0.005 11.63"
D 1.138 = 0.005 6.99°
E 1223 + 0.007 14.98"

Sample  Time (10 min) Time (15 min) Time (20 min)
A 27 +05 35+05 43 £ 0.5
B 37 +£0.5 47 £ 0.5 47 £ 0.5
C 25+05 32+ 04 32+ 04
D 27 +05 32+ 04 2.8 £ 04
E 1.7+ 05 25+ 05 27 +£05

(A) (B)

(E)
Figure 2. Microscopic photography surface of films (X20). As a

result of checking the appearance of films, homogeneous surface
were observed except for air microbubbles. And it was found
that the film of sample F had partial caking.

oFe] o] Hiet AlEe -
PVA 2 @3 wio] A= B_J 85 w2 9 IES(AD), Al
7174 B Ef AlSl vlel =2 B7RE RSl
Tk AR AE DO A upi il = 8 AR S
RESSIGIA B/9d L] AP vk efar AlA Al A
oAl @] A= AF ES| A= uF A
TS| oA r=3EEof z‘ﬂz Az ARto] SHEER] 9k
o, AA Ale]l s o2 W el A =
52 SO 9 EaE 352 Hofrls S Halrk
Sodium alginateS: =0 w1t Al dE 7 A FE=
SRt w EEAP|E 11 S0 ot %Lé_liz ZEo] JA4
] e A0R Ay S C B g =) 7}
sHoH Al EeE FE9 2 &Y °*°l 7Fsdiey, 250
ﬂE} 0] SRER| oot J7E g WA sk
A& AS] 7 o ARt et A Kt oM AE Bof &
ARE e HOARE BE A Al ol BdE dEeR
| Ayt AZ B sl Eolal= 2t BRIk

H rlo

4. 2 E

2 o tof| A pullulany}t 71 @) thgo] x3to g k=
I @3 wo] 7]ES PVA & @ e AT 4= QA
Rl fleto] =} S SIY K402 pullulan

m&
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3 e 2P B9 W oX B2 UET, B4
PVA 3 @3 J—.”J% ]Ik

OgollAle] BHAE vlat Ak pulluan 7]t A
PVA 7]9F JE0] gro] Apo|7F =4] ehgleh o=
of|A] com starch®} hydroxyethyl cellulose= 374 W Ea] &
Apom AFEAO] fi= Ao SRIEl] AS Fo} G
2 EA] d|nofA] AlLjsigch. EE AR 3 PVA IEY
Q%ﬁ%mﬂﬂéqﬁﬁihwwmgﬁﬁm%ﬂé
o] 2069 SFom, 699 & Q1 A7) UBo) 9l
Slch AR FREollA] IR i 3 AIA Ao HFo]
Holx)i= @afol MAgOL, ol 7Iet thiREe] Ag
o2 HEE 4= Qg ZloZ AR pullulan—sodimn
hyaluronate Z5-2] 79, PVA —é%oﬂ H|3} 5.12% SFS +
7 5L 423% w2 PSS B “ﬂAT%Ei
Aol o] ghEEfo] FFo] Hojxl= @Ak jlo] Al
A7t Fhssiec

ol HIROR pullulan 7|9k} HEL2-PVA 7 A5
Ak 4 QR TRl e 4 LS AT pullan
sodium hyaluronate HE-2 pullulan Z59] TS Bt
4 Qok= AFdo] 9tk olo ule} pullulana} sodium
hyawonate®] BAjgo] wE BEo] B4 Aol oy
79, Wt Eo) Holdk el W o o] A WA
g Zlolet 7]ehErk
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