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Swelling and Drug Release Characteristics of Poly (ethylene oxide)-
Poly (methacrylic acid) Interpenetrating Networks

Seung-Jin Lee
College of Pharmacy, Ewha Womans University
11-1 Daehyun-Dong. Seodaemun-Ku, Seou! 120-750, Korea
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Polyethylene oxide (PEO)-polymethacrylic acid (PMAA) interpenetrating polymer networks (IPN)
were synthesized via radical polymerization of PMAA and simultaneous crosslinking of PEO using
triisocyanate. The equilibrium swelling of PEO-PMAA IPN was determined at different pHs. The
swelling of PEO-PMAA IPN, ranged from 20% to 90%, was more sensitive than that of homo
polymer PMAA gel. This is probably due to protonation and deprotonation of the PMAA network
and interpolymer complex formation between PEQ and PMAA. Several model drugs were loaded
into the IPN matrices and the release mechanisms were investigated. The release of nonionizable
drugs such as ftorafur and prednisolone was controlled by swelling of the matrices. However, 1he
release of propranolol, positively charged drug, was more affected by the ionic interaction between
the drug and PMAA newtork, and the interpolymer complexation.

Keywords — polyethylene oxide, polymethacrylic acid, interpenetrating polymer network, swelling,

drug release.

Interpenetrating polymer network(IPN)-& A&
g8 A EFYL FIVANA 49 FEE
T 288715A s 5AE Jehiy] i
ZAYE AN 2 3840l B Aoz dydn.

IPN# A EA4E Z2te TEAEAN OA4R
APA = 2B EFA (polymer alloy) 5 &
& Qe o5& nAY etz g 544
EA4€ AU, o= Ax Z JR9 V5E FF
A nEAY] EfAo] REH BES Mol
SUch-P olo] yig) IPNE 71 g Ao N2 &
31EA} chainel YAFo 2 93 Qe AEe]7]l of
Bl T EE deEfe] o3l nEAES

149

E3ANE F A Bl Ak PN ¥}t
EL EYHoz 77 R EAE RN,
Aol BAE el aEA Akt F3FEd
o3 N=g 24¢ Jeid + itk

B d7oiMe ols} 2& IPNE FEZE W
2% EHoE polyethylene oxide(PEO)-poly-
methacrylic acid(PMAA) IPN #Ag #Asso.
7t @ PEO AL AxAoMx AdMo] oy
60% A= FHIEEE Holr sol=adon?
ol8§ PEO Y E Yo} PMAAE =824 pH
wslo] wel £EEEs Ut 239 F e
Ag Az}aA Aot



150 o]

3 Ax¥ PEO-PMAA IPN A& Alg3dte oF
B4 e £YsY. B HsE Hu e
B4 28R AERY 33382 AWsto] vloje
Alhsd FBEAN ZYSUEEE, vlol2A/ASF
4 dEzM FEHES, ol&/ALA GEEA
darzraegd 44 vds A3 899
pH Wzle] ©& 4EWE 3 ¥ WEvng =
Aatgich.

Ay wy

Alet 9 2oL

PEO-PMAA IPN8] $H4ofe #x1% 60002] PEO
{Carbowax No. 86000, Kokusan Chemical Works) ¢}
methacrylic acid(Junsei Chemical Co.)& Apg3t
3L initiator 2 .a’-azobis-isobutyronitrile(Junsei
Chemical Co.)8, 713 A) 2 ethylene glycol dime-
thacrylate(Fluka AGCH-9470 Buchs) s} 1,1,1.-Tris
[(N-4'-methyl-3'-isocyanate-phenyl)  carbamoyl
oxymethyl] propane(triisocyanate, Japan Polyure-
thane Co.)& AHE-8}9lov] Sul2¥& dioxane(Shi-
nyo Pure Chemicals Co.)-& AMS-3}%liL reagent .
grade2] A|9FE AMg-3ct

B2 propranolol HCI(EBAe; oFd#E),
ftorafur(Z-2]4|2}) prednisolone(Sigma Chemical
Co)& AHg-8i5idh

HE Txo APole AA/NE FBEEA
(Shimadzu UV-240) & ARS-31913 o8 d A8
AW7l(Line Laboratory Stirrer Model No. 107),
A4 27 (LAB-LINE Multi-magnestir), &84+
(mgw. LAUDA. RM 200)& o]&39c}

PEO-PMAA IPN ojEgjAo] XX

Prepolymer¢! PEO 3g& dioxaned] %< ¥ ¥
#5] methacrylic acid& 7}8}e] EYe3ich. PEOS]
7}z @ s PEOS] OHoll th§ NCOS| w7} 1 : 19]
S|%& triisocyanate® prepolymer/monomer £}
of 7tsled A3 ZUH methacrylic acid 89
initiator 24 o,a'-azobis-isobutyronitrile(7.84 mmol
/)&, 7t A 24 ethylene glycol dimethacrylate(1
mol%) & 7Hth o] $oio] FEJLE A7)
8 A48 2080 B A iy 8o F
Usled 60T Q¥-ohA 7241 WEARE H2E

J. Kor. Pharm. Sei, Vol 21, No. 3(1991)

& Ag ddd Yoo dulejrz TE F
Eogkg vzl 1119 £0lE ARSE 747 A
Hslo] njukg E2FL AASYG AHE dulo
2% Jdegs ¥3E FEoAM 27 44T BO
AN F A ARANA olF $Po| B W7
AZ A=A 248 loading o} zajer)d
B2 aiFresidisE iy §dehg(1:4
V%) £do] 74z} tjujol2g Yol HHe] =2
W7A 5947 #BE loadingM Y F 4 ¥ Az
H4g Folo L RS LEA nfEY2E
B Lo = ‘

s

e & 42 10mio) Solol Jig F ojd
A gFos BEEE ZR8NoY YPo| ¥
o] A8 FeAs=E S5k B 334
device X¥9] £E& MAY ¥ 2 FAE 4£3
z389ch. BEEE Y{E tuela 9 €9
2% %2 EASY.

A9 2 & pH2~8 Ajols) 8498 A8
o] ul AMEE FAAYY ol2AEE 001IME
YAsA FANHD.

waald

wageia pH2 R pH7 &3892 A3
A F7o] sle HEWE 25T F8ule] 43X
B3 500m/e] §oiE 7He H civpol2st HAlE
holder& IAANRch AMErIE wyshas o
AH AT BHoE 2m/el NEE HEn TP
goiz B389 A8 $9 GEEsEe FUEE
ERA(=H=UEE L 47 nm, FESE  271nm, ¢
AE2FHeE  200nm) B} FBEYL.

#= o af

Fig. 104 €49} pH ¥3}} o1& PEO-PMAA IPN
Ao PYBe=§ 7tay PEO A(ol3 Cr-PEO),
7}i@ PMAA ()13 Cr-PMAA)S] Z3is} vl
3to] Jehild. Cr-PEOE B&0] pHel 4% A
oIkl Cr-PMAAE pH 2~890M 55~85%9 H&
=& Yehigich. v PEO-PMAA IPN& 20~90
%2 homopolymer?] Cr-PMAAc} wis] ¥A& 4
&5 WAE ¥k B pH 949(pH2~5)] 3
ol IPNWie] PEO Abes] ether oxygensh



PEO-PMAA 584 ¢ §4 151

100
g 80
2
8
[=01]
£
3 6o
n ———{)
€
3
8
= 40f £er-PEO
2 = PEO-PMAA 1PN

O a-PMAA
20 n " 1 -
0 2 4 6 8 10
pH

Figure 1—pH dependence of swelling behaviors of PEO-
PMAA IPN matrices.
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Figure 2-Swelling behaviors of PEO-PMAA IPN as a
function of time at different pHs.
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Figure 3—Fractional release of predinsolone from PEQ-
PMAA IPN matrices.
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Figwre 4-—Fractional release of ftorafur from PEO-
PMAA 1PN matrices.
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Figure 5—Fractional release of propranclol HCl from
PEO-PMAA IPN matrices.
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