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Abstract: The foam dressing material continuously absorbs the exudate of the wound area and maintains moisture envi-
ronment, so that there is a weak point of the bacterial growth. Therefore, antimicrobial property is one of the important
factors in the development of moisture environment foam dressing. The purpose of this study is to evaluate the effec-
tiveness of wound dressing after manufacturing antimicrobial foam dressing materials containing asiatic acid, madecassic
acid, and aciaticoside of the Centella asiatica. In order to fabricate superior absorbent layer compared to conventional
polyurethane foam dressings, the optimum mechanical properties, pore morphology, absorbency and absorption rate were
established on blending ratio of the foam mixture and the antimicrobial component. The foam containing the active ingre-
dients of the Centella asiatica showed high antimicrobial activity and excellent wound recovery rate in animal model
experiments. The polyurethane foam dressing material containing active ingredients of the Centella asiatica is expected
to be used as an antimicrobial wound treatment.

Keywords: polyurethane, asiatic acid, madecassic acid, asiaticoside, antimicrobial.

ISSN 2234-8077(Online)

N E 591, SEA Winere] Q71 Slaf s3] A9 4o

BEL Yol FHIRL FAT AT, HA AREEst 2

A WAE e ARGE PEE BB 1Bl T WOHITE el AU, oIF EEOZ BEY
ME, W5} 52 o8 AN AN AFste] Aol 02 A Azel $BY FAolEke AN B F8B
et 2ls Fehe] BYSIRAE AT EEE Ak 7 =edAlel Bade] thEEAT? Roveed] ATHE

“These authors contributed equally to this work.

"To whom correspondence should be addressed.
ohkwon@kumoh.ac.kr, ORCID®0000-0002-7160-0105
©2018 The Polymer Society of Korea. All rights reserved.

806

FHE FEEUE FAIst] 7S FAsA] B2 0]
BN EE ol IRE olFAIA RS £3 1

D}I Lﬁ}oﬂ"/}l ol & Cﬁ%iﬁﬂ 4°H &2 Al A
ol R Bt SHHUA FEDANM G A iﬁl
o F87d0l AlE AFH L Ad=E o] 9”;} FH4 ol

O Z=IZIA



o]gate] MEA 02 AMEHI e =EdAlE IA R
4 HE —Eﬂ% A, O}O]—E”‘EO]E ZYdA, GAMC|ER
=YAA, stol=24 =dA, & Fuje] =dl4A7F
I F & FHe =yl 24 71", EEeEEs o8-
g & EHAAR s @ ok a2 F R )
Hre] Z =yl 44 2719 71E 2 v 4o
Bolate] HEE Tl Tt A BE Al A&
1— 2= 01’[;} Uia‘]— O‘iﬁ\_zﬂﬁ_q XﬂEﬂo]-_]__ 7]——1-0] _Q.O]b‘]— Z]—
qu] o] A WA offe} ofxeME HHZA O F wuj
Q_/ 01’[;}‘912 :I_FH],]_ 3E Egﬂ/\]zﬂ‘—' ZPA]—x]Troﬂ _‘7_5._0;(40] {:‘:
H373E AlFARE Alte] & SAE F e = AT
gt} olelgt B8 SEs| fsiMe S8 =aldAlel 3
do] Fofd =#ldAle] o] dasit
WZ(Centalla asiatica L. urban)2 2F 3ol &3l 2 ER

ofxzg]7} mithragkE A, QIESF sliQt A, & w79
AL TS Aol A AP TED MES o HFE opA|
of & Q& A QoA EWZ, HHAES W 55 A|fshe
o] ARgo] HJAThH yrin acid group®ll
3} pentacyclic triterpene glyc051de° asiaticoside(33 A
9} madecassoside(FHSA°IH, ol FadEE2 < A
FE IREA 9 R A 59 ]m-"ﬂ AREEATES 28]
3 HE] FEES A BAx

g EEile] S &
Ak SRS TS 53], asiaticoside] 73 b2}

9] FEL o-am

‘% S 7L o] - A, AAgE =2 T
3 e, Aadst, A8, At A 5o ARl &
I e Aem dHA AR
B ATeE RS FAND 5 Uk BB R
AES e Ze e E =yANE ] Y8
Rl Eﬂ%ﬂ‘ﬂ% %“461 Tor‘ AR v gdl
E & Azl A

,
ro{v

&
= 12
-&o rulo
74

el
;m

O
_EL
0‘5

flo
0,
ol
%

Eﬂ*o‘ AE dgsto] 7]

T
AA %*37% FHE J*"L‘P Ot‘:] S AE 2 invivo &

EAAF 807

)||

p )
0
0x
FI
z
rfo
2
-
=2
~
op
i)

HEo| REME F& M A
ZEE, o ZA o)A (F), Korea)2l %E*év‘i‘% F=3
1L, 733} $8R& 1L, 70°C 1217}, 25°C 3A]17)), LAalE
7], o7 @ F=34AHS S 13} 5 iz° < Axsith 2
, E5NE AodFste] dojxl AA = AFEE (G4
mLyS AA F8NZS FHslaL ’E“%‘Zﬂ}-@}‘ﬁﬂr. Az
22 wehs 8 (85%) 0= XH*Q'GH*]
asiaticoside(AC)E 2|53t 13} &
oAFHGeA delxl FEEAHES n- "”*}"ﬂ/‘i ETAls
Al oJ7}5}e] asiatic acid(AA)2} madecassic ac1d(MA)~
SIS ZF fraAdRte] AR Qs HPLC(LC—2OAD,
Prominence, Simadzu, Japan)E ©]-831] AldrichAJollA] #|=
H % 98.5%°] AA, MA, AC®| A&} v A 513t
HPLC £299llX= methanol:water(85:15 viv%) 81l & A5}
R, 206 nm P AEE = 8L AEE "vj—”;Poﬂ‘:}.
E|R2E F SaAxe] M=, Svde 2 =25
gle Z2]Z2H (PUP)9t EE 8N (RSyS HH-&sto] #l=
stk B Ato] AFE-E PUPE polyoxyalkylene triolether
(KPX Chemical Co., Ltd., Korea) 80 wt%<} ethylene glycol
(EG) 0.5 wt%, 1,4-butanediol(1,4-BD) 1 wi%Z 37 WHS-7
(1 LPIA 305%7+40 °C) 2713, toluene diisocyanate(TDI,
YA E 3}, Korea) 185 wi%E 7 F ¥HE25EE 70°C
oJ3t= FAIAIA A3 NCO content(%)el] =2t wj7px] Hk
S F3YAA /g3 tH(hard segment content(TDI+1,4-BD
+EG)/(TDI+1,4-BD+EG+polyoxyalkylene triolether)=20%).**
A% PUPS %‘*304 = FTIR(FTIR -460 plus, JASCO,
Japan)S- o]-&-3fe] ERlaIom, Al GPC(Aliance 2690,
Waters, USA)Z 243153t}
PUPS} WHS-3l= RS Aol w2 Z2]9-de & =4
Aol B4 2 FHEALS HES] fstd 657l RSE
Table 13} 7Fo] 33t & Fejo] thad EZe]f-ele

_& i o ™
A Ey
r\tl

L *’"
= oow
B
.

Table 1. Composition of Reaction Solutions (RS) with Antimicrobial Agents as a Foaming Agent

Components (wt%) RS RSC RS-L(AA+MA) RS-L(AC) RS-H(AA+MA) RS-H(AC)
Deionized water 67 45 45 45 45 45
Surfactant” 1 1 1 1 1 1
Carboxymethylcellulose 2 4 4 4 4 4
Glycerin 30 50 50 50 50 50
Antimicrobial agents (ppm)
Asiatic acid (AA) + Madacassic acid (MA) - - 4200 - 16844 -
Asiaticoside (AC) - - - 4200 - 16844

“Note: The amphiphilic block copolymer of ethylene oxide and propylene oxide.
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Figure 2. Mechanical properties of polyurethane foams.
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