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ABSTRACT : Unsaturated poly(3-hydroxyalkanoate) (UPHA) was biosynthesized and the properties of
drug delivery using the polymer matrix were investigated. The biosynthesis of UPHA was carried out by
pH-stat fed batch fermentation of Pseudomonas oleovorans (ATCC 29347) grown solely with 10-
undecenoic acid as a carbon source. The physical and chemical properties of the biosynethesized UPHA
were characterized using NMR, FT-IR, GPC and DSC. The drug release experiments were carried out using
HPLC with a diffusion cell for the release amount of ketoprofen as model drug. The effects of crosslinking
degree, patch thickness, and enhancer on the drug release were studied. The drug release rate was linearly
decreased and consistent with increased crosslinking degree of the polymer matrix. The duration of drug
release was enhanced by the increased patch thickness. The drug release rate was increased with increased
amount of propylene gylcol as an enhancer.

Keywords . unsaturated poly(3-hydroxyalkanoate), drug delivery, transdermal, ketoprofen.
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Figure 1. '"H-NMR spectrum of unsaturated poly(3-hydroxy-

alkanoate). Solvent: CDCl,.
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Figure 2. DSC thermograms of control and crosslinked UPHA.
RX time: reaction time for crosslinking.
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Figure 3. Dependence of T, on crosslinking time.
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Figure 4. FT-IR spectra of control and crosslinked UPHA.
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Figure 5. Dependence of crosslinking degree on crosslinking

time.
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Figure 6. Dependence of adhesion force of UPHA on cross-
linking time.
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Figure 7. Dependence of cumulative amount of ketoprofen
released on crosslinking time.
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Figure 8. Relationship between initial release rate of ketoprofen
and crosslinking degree.
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Figure 11. Relationship between initial release rate of
ketoprofen and amount ratio of propylene glycol versus UPHA.

Zo] AL o) TS F A4EWE 271 F
7Fhe AFE Yeidigdeh ol =2 gelge] o
4 =AYl gl FEE S5 Fe £F
AE Ao EN B SEE ST Ao
ARt z2E9 gl siHY TPl wE =
7] ke S5 AR 23 (Figure 11), 2223
29 Al dis e =71 A9 13K
= P A4 vEhige

4. &

S AE TEA UPHAS ARSI o] 27 ol
Yrolie) FEUE AFE Ao ASFRE
FEADA2HORY $54S 2AAT. 1 A,
UPHAS] 7hAizke] Z71ol whet obeiE S5t %
Az FBYE 27 AFWAE AFE ehisi
AAEDE A FA FAGESS IS A
£A7k0] AIA A3 E A T2 el
o W Zohl et B St AT A%E U

ok

o

E|H, #2798 Al6s, 2003

Drug Release on Polymer Matrix 541

Ak F
712 AT (RO1-1999-00072)¢) &)3le] 48353
=3

2 ATe FIAADIA ANE 27
#4

References

1. Y. Poirier, C. Nawrath, and C. Somerville, Biotechnology, 13,

142 (1995).

2. A. Steinbuchel and H. E. Valentin, FEMS. Micobiol. Lett.,
128,219 (1995).

3. E. A. Dawes and P. J. Senior, Adv. Microb. Physiol., 10, 135
(1973).

4. G. W. Haywood, A. J. Anderson, L. Chu, and E. A. Dawes,
Biochem. Soc. Trans., 16, 1046, (1988).

5. T. Suzuki, W. L. Zahler, and E. W. Emerich, Arch. Biochem.
Biophys., 254, 272 (1987).

6. A. J. Anderson and E. A. Dawes, Micobiol. Rev., 54, 450

(1990).

7. L. L. Wallen and W. K. Rohwedder, Environ. Sci. Technol., 8,
576 (1974).

8. R. H. Findlay and D. C. White, Appl. Environ. Microbiol., 45,
71 (1983).

9. G. Odham, A. Runlid, G. Westerdahl, and P. Marden, Appl.
Environ. Microbiol., 52, 905 (1986).

10. H. S. Lee, J. S. Lee, J. S. Yoon, H. J. Choi, and S. J. Choi,
Polymer (Korea), 18, 358 (1994).

11. C. W. Pouton and S. Akhtar, Adv. Drug Del. Rev, 18, 133
(1996).

12. D. Y. Kim, Y. B. Kim, and Y. H. Rhee, J. Microbiol.
Biotechnol., 12, 518 (2000).

13. D. Y. Kim, Y. B. Kim, and Y. H. Rhee, Macromolecules, 31,
4760 (1998).

14. C. Alving, R. W. Baker, D. Chapman, A. T. Florence, R.
Langer, K. Larsson, and L. P. Luigi, Controlled Release of
Drugs: Polymers and Aggregate Systems, VCH Publishers,
New York, 1988.

A=A

73 =) A A ¢

19,
Pt
ok
e
(%]
.a
p—



