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Determination of Erosion Rate of the Biodegradable Polymer

Eun-Seok Park’ and Sang-Cheol Chi

College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea
(Received November 25, 2000)

ABSTRACT-A new method to evaluate erosion of biodegradable polymer, polyanhydrides, was developed. The polymer
devices were prepared with the melt-casting method and weight loss was accurately measured after agitating the devices in
buffers (pH 1-9), and removing the device at selected time intervals and freeze-drying the device. The erosion rate was esti-
mated from the plot of the weight loss(%) of device as a function of time. The freeze-drying technique used in this study
is particularly useful for estimating the erosion rate of biodegradable polymer.
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Figure 1-Erosion profiles of P(FAD/SA 50/50) devices at various
pH conditions at room temperature. Each point represents Mean +
SD. 0=3). Key: @; pH 1, l; pH 3, A; pH 5, ¥V; pH 74, &
; pH 9.



Table I-Erosion Rate Constants of Disk Shaped Poly-
anhydride (P(FAD/SA 50/50)) Devices at Various pH
Conditions at Room Temperature (n=3, Mean + S.D.)

pH Erosion Rate (%/day)

1 0.639 = 0.08

3 0.617 = 0.01

5 0.846 + 0.05

74 3.517 £ 0.257
5.329 £+ 0.067

ol
i

b pH Z710M 9] device®| S8 4%
2 3o Figure 19 YERAITE ©] &
71&7123E 7z} pH 271X 9] device
4 AlLkste] Table Iof YERASITE pH 7.4 2 9]
Haldw = 747 351740257, 5.329+0.067%/day2 A
~50l vj3jed Zbz} oF 558 & 83n) Hmo] F2l&
TE BoFQtt ols €l pH Z20AM EeE|leR
9] 7kl AHEER] diacidE©] ol HEHIE EAE] o
ol A pH 2710l Hlsle] T Wy Halrt "Hoe AR

GRSl Qlckr 33]9) AY Asks A 10% ©lste
EFHAE e vl Hold AlfAE BAFoEN F
AAZHE o] 8% A9y ZY S| =E device?| &R
Zo] §o40] IS HoFT vk

Domb3} Maniar,” Stephens 5V PFSe] H&4HE<]
SAZ HPLCEZ #slo] PFSe| 7leRal $58 T35},
SIATE o] W ARYEE S vl T K
2 HEIFoR YERE 4 oo st AHEY 4,
g9l gink condition X Y-, =T F7+¢] Ea}%
ojg Fo] Aol we} 1 A EFAVF g & U

Y
Lo
AN,

>

i
J
L

1
p
i
i

x
4
1
y

el
us
-—n
29

S oleis FARE BAAEY AN EFHIL Yk
5, & %ol A TFYA PRSE JHeelel ot

o W 7144 SA7H feUEE AFHOR WgA

FADWto] ol 22 FAE YeilA doh. 12525 SA9)
o= #HEo E o sink condition F-A] oo uwt

FYAY PASE/} 92Y 5 9lon) E3 FADS SA
W@ AE Sslsst B S 9 ARR 2 4%
deviced) B BAE-2 WG] YA Bkl 47 o
831 2ol 2 Aol 2A7E | S ek A4 pH 9
A deviced] RAH &L olEHow UKW 50%F
o™ ol SA ¥ FADS ANZ¢l ga)xd] vste] e

o o WA= device?] EE|ZQ £4o] o] & F
7F QAT 3 FAAZUE A 2 4T FRE 9

1) J.Heller, Polymers for controlled parenteral delivery of
peptides and proteins, Adv. Drug Del. Rev., 163-204 (1993)

2)R.S. Langer and N.A. Peppas, Present and future applications
of biomaterials in controlled drug delivery systems, Bio-
materials, 2, 201-214 (1981)

3) M. Chasin, A. Domb, E. Ron, E. Mathiowitz, R. Langer, K.
Leong, C. Laurencin, H. Brem and S. Grossnab, Polyanhy-
drides as Drug Delivery Systems: In Biodegradable Polymers
as Drug Delivery Systems, M. Chasin and R. Langer (Ed.),
Marcel Dekker, Inc., New York, pp. 43-70 (1990)

4) C. Shih, T. Higuchi and K.J. Himmelstein, Drug delivery from
catalysed erodible polymeric matrices of poly(orthoester)s,
Biomaterials, 5, 237-240 (1984)

5) D. Stephens, L. Li, D. Robinson, S. Chen, H.-C. Chang, R.M.
Liu, Y. Tian, E.J. Ginsburg, X. Gao and T. Stultz, Investigation
of the in vitro release of gentamicin from a polyanhydride
matrix, J. Control. Rel., 63, 305-317 (2000)

6) A. Domb, A. Shimon, J. Shah and M. Maniar, Degradable
polymers for site specific drug delivery, polym. Adv. Tech., 3,
279-292 (1992)

7)A. Domb and M. Maniar, Absorbable biopolymers derived
from dimer fatty acids, J. Polymer Sci., 31, 1275-1285 (1993)

8)E.-S. Park, M. Maniar and J. Shah, Water uptake in to
polyanhydride devices: kinetics of uptake and effects of model
compounds incorporated, and device geometry on water
uptake, J. Control. Rel., 40, 55-65 (1996)

9)HL. Jiang and KJ. Zhu, Pulsatile protein release from a
laminated device comprising of polyanhydride and pH-
sensitive complexes, Int. J. Pharm., 194, 51-60 (2000)

10) L. Shieh, J. Tamada, I. Chen, J. Pang, A Domb and R. Langer,
Erosion of a new family of biodegradable polyanhydrides, J.
Biomed. Mater. Res., 28(12) 1465-1475 (1993)

11) H. Akbari, A D'Emanuele, D. Attwood, Effect of geometry on
the erosion characteristics of polyanhydride matrices, Int. J.
Pharm., 160, 83-89 (1998)

12) C.A. Santos, B.D. Freedman, K.J. Leach, D.L. Press, M.
Scarpulla and E. Mathiowitz, Poly(fumaric-co-sebacic anhy-
dride) A degradation study as evaluated by FTIR, DSC, GPC
and X-ray diffraction, J. Control. Rel., 60, 11-22 (1999)

13) E.-S. Park and S.-C. Chi, Determination of the water uptake
Rate into Biodegradable Polymer, J. Kor. Pharm. Sci., 25(3),
223-226 (1995)

J. Kor. Pharm. Sci., Vol. 30, No. 4(2000)



