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Poly(3—-hvdroxybutyrate-co-4-hydroxybutyrate) Microsphere
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Poly(3-hydroxybutyrate-co-4-hydroxybutyrate)

[P(3HB-co-4HB)]

microspheres

were prepared using solvent evaporation

technique. P(3HB-co-4HB) with 3.9 mol% 4HB was synthesized by fed-batch culture of Ralstonia eutropha. The effects of
concentration and type of surfactant (Tween 80, sodium dodecylsuifate, and polyvinyl aicohol), addition of dispersion stabilizer
(Acacia), concentration of polymer and model drug (bovine serum albumin) on particle size of the microspheres and their in
vitro drug release characteristics were investigated. The average particle size of the microspheres decreased with the
addition of dispersion stabilizer and increased with the concentration of surfactant, drug and polymer. Amount of drug release

increased with decreasing particle size of the microspheres.

Key Words : Poly(3-hydroxybutyrate-co-4-hydroxybutyrate), P(3HB-co-4HB), microsphere, solvent evaporation technique,

biodegradable polymer
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WEA Gtk PHAS oJopRo}l B§L 9 vk @
A AHHOZ o]f 7153 poly(3-hydroxybutyrate), poly(3-
hydroxybutyrate-co-3-hydroxyvalerate) 2 A5 H-+3}50] 4
8§ A Al-&-3}= medium chain length PHA & o]-&3} A 5=9]
ATl EFHgE AA o] TH8-10). B Ao A= P(3HB-co-4HB)
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P(3HB-co-4HB) A| 5 A|ZE 93l Ralstonia eutropha (ATCC
17699)5 /714 vl kst A& U & chloroform© 2 &
Z, AA G TH(1L, 12). v B A2 E H8 5d k52 Sigma
A}2] bovine serum albumin (BSA)S A}£-3}.0. 1, P(3HB-co-
4HB)E &3 A)7] 7] 93l dichloromethane (Junsei)-S AF8-3}4
o AHITAAZE= Tween 80 (polyoxyethylene sorbitan
monooleate, B4}+3}8}), sodium dodecyl sulfate (SDS, Fluka),
polyvinyl alcohol (PVA, Aldrich) 4] ZF & A}L-3} 9t} 23} 9
BA FAA AVMEAAA Q] F44E-S A A 717] 93] Aldrich
A}8] Acacia (gum arabic)E AF8-3} 4 T}

P(3HB-co-4HB) 0|2l A=
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P(3HB-co-4HB)$} BSAE dichloromethaned} Z {40 z}zd
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10 mi¢} BSA & 2 miE 410] 40 W, 1| min F¢
ultrasonicationA] H W/O e o] 1z} oEAL FAAA.
O dEAE ARy 3 %?“‘%*’Foﬂ 38 AHEA
A 100 mlo] A= 12} o 4H-& syringeE ©] 83} |
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7] 138t filter paperE AME-3FH T Svi7} Sutsle 1 H
3 dAte AR YE o) &3] BEsa, SFFE 33

MHT & dxsted vETE Ao

B

o7 dA =7 2 BEXE SA3] 3 A7) 9%
FAE F A (Otsuka, ELS-8000)S AM&3tgth 4xte] #
W g BFEr] Yal FAF AAEw]H (SEM, Hitachi
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HHEMLH =

U gTE XJIZ?JOH ‘31101 Mﬂf’é?ﬁ A A& =719}
Lo SHA] YAY 738 & FAS] Hal M= AHEGA
o] A& o] FQsth o]t 0““:01 A5 ZAVS7] Y3l A™
44 A2 Tween 80, SDS, PVAE AF&-3la] A|ZH QA9 =
715 ZAGAT AUBAAAY s WE YA A7) F
A A3= Fig. 1(SDS)¥ Fig. 2(Tween 80)d] “ER AT AW
DAA Y =7t SHEFE WA 2717F S 718k Kim
Z(13)& nlo]& AHEA 21] Tween 803} Span 602 o] &3}
W/O o 24 Ho & &o] Bl A7) u|g 7 A XA AHEAA
o] FE7t F7MEFE QRAAT} SRS Batste] B |
Ao} 2o A3gS BT vlo| A AHEAA NP-5E ©]
83 Afoll= &3 AHEAAA S v R)7} S7HEFS YA
A717F AAETn BiaEon(14), Rt R ofo]& A
A1 AOTE o] &3 Z-9-ol &= R gho] £71&5 JAA7
7V Z7hetkal A Tk(1S). o) 3 A EA4A Y 57 2
Foll th 3k A7) M= R g o] & Ao Wt &
fjj o} nfo] Al HAHANXEY FHgo g AP o, 7
HEAdA 2 FF7 2 T ZA oEde AR AZHT
Fig. 32 AAEAAA Y F7ol wWE Y=V SHZEAFH oo,
PVA, Tween 80, SDS <=0 2 Ax =77} <781 o}
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Figure 1. Effect of SDS concentration on the size of the
microspheres (5 wt% P(3HB-co-4HB), 1.5 wt% BSA).
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Figure 2. Effect of Tween 80 concentration on the size of the
microspheres (5 wt% P(3HB-co-4HB), 1.5 wt% BSA).
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Figure 3. Effect of surfactant type on the size of P(3HB-co-4HB)
microspheres (5 wt% P(3HB-co-4HB), 1.5 wt% BSA).

Figure 4. Scanning electron micrographs of the microspheres prepared
with 1% dispersion stabilizer (5 wt% P(3HB-co-4HB), 4 wt% SDS,
1.5 wi% BSA).
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Figure 5. Effect of dispersion stabilizer concentration on the size of
P(3HB-co-4HB) microspheres (5 wt% P(3HB-co-4HB), 4 wt% SDS,
1.5 wt% BSA).

1400 -
1200 -
. 1000
E i
=
— 800 -
o
o
[
£ 600
=
a
400 -
200 -
0
10 20 30
Concentration of BSA (wt. %)
Figure 6. Effect of BSA concentration on the size of

P(3HB-co-4HB) microspheres (5 wt% P(3HB-co-4HB), 4 wt% SDS).
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Figure 7. Effect of polymer concentration on the size of
P(3HB-co-4HB) microspheres (4 wt% SDS, 20 wt% BSA).
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Figure 8. Effect of surfactant concentration on in vitro drug release (1.5 wt% BSA).
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Figure 9. Effect of polymer and drug concentration on in vitro drug release ({a) 5 wt% P(3HB-co-4HB), 4 wt% SDS, (b) 20 wt% BSA, 4

wt% SDS).
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