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2 9 AurAl ookl A XA 2A AMHEE poly(3-hydroxy butyrate-co-3-hydroxy valerate)
[poly(3HB-co-3HV)]uig# 2 olPAgdeial§ g AAf-3 =83 gel3 Wy o8 Az
). oA AHPAIAY HTMABY SLSE YAtEAlZ Al 7% ultrasonication
homogenizer #-3}3A &) 0.2~03 /m2l YAFE 2 59 2L poly(3HB-co-3HV) 9}
PHBald A7} A 2=} gutdlo 2 34559} At § myta|Zto] F7igel me =}
AL pazgon nEAGA wEot AE7t S5 gt dAFe Fhsi . v ylof
27 AAGARAIQ gelatined} PVAE YAMEAZ A S A$ aytézd gt oy A
=7)9 Y=1@Ele] poly(3HB-co-3HV) D600G wlYa7t AZH ATt =, 600~900 rpme] 3
blade propeller W¥H71& ALR3UE A9 27 4~385 :m3} 8~242 pm YA HHle 24
A7t B4t o 6000~10000 rpme] Omni mixer& AN 729 24z 0.6~60 3} 1~67
g lel, sub-micron F7]9] T YS9 3¢l ol AT YApFole st A=A

ABSTRACT: In order to prepare poly(3HB-co-3HV) microspheres as polymeric supports for
the uses of controlled drug delivery, various artificial emuls.fications with solvent evaporation
were carried out. In case of using HTMAB or SLS as an ionic surfactant under ultrasonication
and homogenizer, milky-white poly(3HB-co-3HV) and PHB latices with average particle di-
ameter of 0.2~0.3 um were made. In general, average particle diameter decreased with in-
creasing concentration of surfactant, agitation speed, agitation time, and increased with in-
creasing concentration of polymer solution and its viscosity. On the other hand, in case of
using gelatine or PV A as a nonionic surfactant, various sizes and types of poly(3HB-co-3HV)
D600G particles were prepared depending on the agitation speed, that is, spherical particles of
diameter ranges of 4~385 u#m and 8~242 um, respectively, were formed at 600~900 rpm
using 3 blade propeller, and particle-aggregates, consisting of aggregation of sub-micron size
particles, of diameter ranges of 0.6~60 tam and 1~67 um, respectively, were formed at 6000~
10000 rpm when using Omni mixer.

Keywords: controlled drug release, poly(3HB-co-3HV), artificial emulsification, particle-aggre-
gates, ionic and nonionic surfactant.
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oA Ed o Aoz Az EdzHE
Z poly(hydroxy alkanoate) (PHA)E AE34
FREAe|AA FEAAU FHE ZAI Y] el o
o g P AU Sxohdel g A7t
ARAZE Aoz gits] AP Uk 53, 4
2 [CIAe} u]= MonsantoAPl M= Alcaligenes
eutrophus FFE |43l poly[ 3HB-co-3HV (3-
hydroxy butyrate-co-3-hydroxy valerate)]& o
2 AR F A FHE AMLs] “Biopol”elzhs
AEQoz A#stm ok’ o] PHB} poly-
(3HB-c0-3HV)HEES difzoz 7|A 530l
£H9A FRART 53 TPAs A &80
sAFer HgHD oy, FFAE +578 Y
g =23 AP, = BH&E, 7H3e &4, B2
249 golA wRd AW <l (controlled
drug release) & $]3 12} v]PA XA AZ, 9
Bg Fe2HA, AA9EA 2 implantation F9
thokst o8 BH o 2X e AMgo] ZldiHm ek’

A ool e deFoz A g F FEd
FE-L FTHIUAN WE4&Es} AINE HEFHoZ F
e BHE Foh8 53, A3y A E AT
2EA ARAA = YR FHHos ez ¢
AsiA vl & =lojof 7] W&o BEANFoI|RA 7=
& Aol gk AP oloHe ATFY Bt
Uzt FA1E 58 ¥4, 8%, 2%, J3 £ A=z
Ao FFd o} sz e v AT &
g7t Tt AR Z&o] Hold tdgd dAE i
£ (0.1~200 gam) 2] 18-z} v]PA} Az fE A7
e Fo4e et nja g AR EgdabEs
gl T AP S LA HEd A
H oz A f3Ele nial efHAE Az
of Frh.1"® A 7R YN NP4 A E AT A
B4 32 AAA= di¥Eo] poly(glycolic
acid)(PGA), poly(lactic acid)(PLA)%} o|& &=
33 245 poly(hydroxy alkanoate)(PHA)& o]
23 d& dz 2R vt glg e

¥ AFNME B AEd 4T AT TY
@ AAE T AABHE Z+= PHBSL poly(3HB-
co-3HV) & v|PAE A2 F UAe A+

#2|0 A23d A3% 19999 5¢

PN

1E& ZAE] 918t JAAYBAZA ol A< ¥
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Al gh & HYoA AMgE poly(3HB-co-3HV)
= MonsantoAle] D300G, D400G, D600Ge|d
500 MHz 'H NMR 2®|EZd] 9J3t HVe| &
Axe zZz 5, 10, 15mol%e°lt® PHB:
Alcaligenes eutrophus W¥rellg2]o}E mono-9} dicar-
boxylic acide] €449 slolA dPdHoz w3t
oY AT ARE AMREIReY THEE (7))
£ 3.93 dL/ge°l ) (chloroform, 30 C).

o]& AHEAGA 2= hexadecyl trimethyl ammo-
nium bromide (HTMAB, Sigma)$} sodium lau-
ryl sulfate (SLS, Junsei)E &Aool glo] iz
AHE-El T Hlol AREAPAZA poly(vinyl al-
cohol)(PVA)& ¢¥ KurarayAl AlEoz H3Ix
7} 88%¢1 K-217 (8% : 1700)& Alg3ldod,
gelatine SigmaAl AFoz gz Hzld 225
bloomg AM-31¢c}. olytdl Triton X-100 (Rohm
and Haas), Triton X-405 (Union Carbide), PVP
K-30 (Sigma), Pluronic F-67 LF, F-87 Prill, P-
85, P-87 Prill (BASF)9] H|o]2 AAEIAE %
Aol glo] AMgsidth. Fnz & AN AL
# ol 2% wojeA YA(AA e HLB@LY
Table 137} 2t} &4 € #Al&2+& chloroforms}
dichloromethane (G418}8}), @ole& ZR4E AMg
ot

IEX 0|8X} AE. 2 A AMS-E A f8
He gujzuhyo 2" Fig. 13 & $3¢ ol
sl iz UHEAE AZP o, AT BAR
3} A+ ultrasonication (Fisher sonic, 20 KHz,
200 W), homogenizer (CAT X-1030D, 12500
min™), Sorvall® Omni mixer (DuPont instrument,
maximum rpm : 16000), 3 blade propeller& zt&
n¥k7] (500~1000 rpm) o] L c}.

ARBYA F7d =t o Be FITHE
A3t} EA vl YRS Az

Ol2A AHIHEAME ALES ZH|RE: 0.0067 ~
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Table 1. HLB Values of Ionic and Nonionic Parti-
cle Stabilizers

stabilizer HLB®

. HTMAB -
lome SLS 40
gelatine -
PVA K-217 -

triton X-100 135

triton X-405 179
nonionic PVP K-30 -

pluronic F-67LF 30.5

pluronic F-87 prill 245

pluronic P-85 16.0

pluronic P-87 prill 15.0

0.134 gl HTMAB (%ol& AWEAHA) ==
SLS (&ol2 AUEYA)E 35mLe ol FH
o] BHF F 25~10wt% <9 poly(3HB-co-
3HV) D600G/chloroform ¥+ dichloromethane
€9 2.5~16 g& ¥715}o] SlolA AFE RPN E
olg3je] 5~3087t ZAfAY. 4AH8 O/W
AL A2oA 50mL vlojAd &4 2em 2]
9 ANES ZE AHan] 9 gHg F
170 rpme} nwtEE 2 24417 wuksld chloroform
¥ & dichloromethane &4 & A A 3¢} 18

Bl02 AlHEAHE ALBE UM 1~3 wt%
o] wjoj2A AAEAYA 89 35mLo 25~5.0
wt%2] poly(3HB-co-3HV) D600G /dichloro-
methane £9 6g& %718 F homogenizer,
Sorvall® Omni mixer, 3 blade propeller& 2} 5
W] T FAFAE o8 AR B
Alfra A 24z 158, 158, 3088 AR-3IY

Ny F

ot 449 O/W ¥z v]gaE AL9A 50 mL
Hlo]Ae] & 2cm 2719 AAHE-E 2E At
71 $lol 91X F 170rpme] ST 244170
aursl dichloromethane &4 & A) A st}

AR o UXIYE] Y. AP 22 7MY}
43 37 YA BFL sub-micron size
analyser (Nicomp 370C)¢} FAMEz#0|7 (SEM,
Jeol Jsm 4600)-& Alg-31%ich. SEM ARgA] 333
AZE 182 vYz ARE LFuFE studd] HEY
# cover glass $jo] X3l FEL=Z sputter-
coating®t ¥ 5~15kValA gasigch

IHE ¥ Coaguumzt Y. =@ ¥xs
100 mesh 2H|QlE2 Foz ZHa 60T ARV
A 24N HAE/ F FFPA o) 2PE R co-
agulum3& &3t

dn o aF

OI2A| HHYUAME ARt ZHIFEl. Table 29}
32 poly(3HB-co-3HV) D600G] tis] ol A
HE/GAA HTMABS} &0l AAEGAQ SLSE
2zt AMg-se] flolM AFF 3714 dE f33H
&l A RA=F poly(3HB-co-3HV) D600G pe)~
o] JEYAEE Yehdtt ols #34] 5893}
A w2A oHEAdel 0.2~0.5 me] BFYAA
# 03~12%9 RYEL = 79 2 Ao
gl 27} A 252t Fig. 29 o]& o] AHEAA
& AMgEld 271K o f3gRIselA A2 e
29] SEM AR g JeRiItF. dutdo 2 $344 ¥
=7t 71 wet BEYAZH A E coagulum

@ Poly(3HB-co-3HV)/ batchwise addition of polymer
Chloroform or sol” @ into stabilizer/H,0 sol®
dichloromethane sol® _—’ @ and emulsification )
‘]LPoly(3HB-co—3HV) 0O/W emulsion ]
@ Ionic surfactant(HTMAB, SLS) __' by ultrasonication, ommi mixer,
or Nonionic surfactant(gelatine, 3 blade-prepeller, removal of chloroform or particle-
PVA, etc)/Water sol® and homogenizer dichloromethane at room | aggregates formed at this
temperature stage

| Poly(3HB-co-3HV) Latices or particle aggregates ].

Figure 1. Schematic procedure for preparation of poly(3HB-co-3HV) latices and particle-aggregates by emulsion

process.
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Table 2. Effect of Hexadecyl Trimethyl Ammoni-
um Bromide (HTMAB) Concentration

Figure 2. SEM photographs of poly(3HB-co-3HV) D600G particles prepared by 2 different emulsification methods
in the presence of HTMAB or. SLS as a surfactant. (Al) by ultrasonication, 5% poly(3HB-co-3HV) D600G 6 g/
HTMARB 0.04 g/DDI-water 35 g, (B1) by Omni mixer, 5% poly(3HB-co-3HV) D600G 6 g/ HTMAB 0.04 g/DDI-water
35g, (A2) by ultrasonication, 5% poly(3HB-co-3HV) D600G 6 g/SLS 0.04 g/DDI-water 35 g, (B2) by Omni mixer, 5%
poly(3HB-co-3HV) D600G 6 g/SLS 0.04 g/DDI-water 35 g.

Table 3. Effect of Sodium Lauryl Sulfate (SLS)
Concentration

emulsification method HTMAB(g) int. size (nm)*¢ emulsification method SLS (g) int. size (nm)*
A 0.0067— 0.134 252— 224 A 0.0067 —0.134 291 — 232
B 0.0067—0.134 336— 307 B 0.0067 — 0.134 220 217
C 0.0067— 0.134  486— 327 C 0.0067— 0.134 309— 242

A : ultrasonication (Fisher sonic, x0.6, 5min), B:homogeniz-
er (CAT X-1030D, 12500 min~, 15min), C:Omni mixer
(10000 rpm, 15 min). 5% P(3HB-co-3HV) D600G-chloroform so-
lution 6 g/deionized distilled water 35g chloroform was re-
moved from the emulsion by stirring in air (24 hrs).

¢ Determined by Nicomp 370C particle size analyser.

Fe Ahde AYE BA 53, dole AwE

A4 HTMABE A3 7ZA%3 sexe] A4
£ol & AFEYAA SLSE AL 39l w8 co-

#2lo] A23d A3: 19999 54

A : ultrasonication (Fisher sonic, x0.6, 5min), B: homogeniz-
er (CAT X-1030D, 12500 min™!, 15min), C:Omni mixer
(10000 rpm, 15 min). 5% P(3HB-co-3HV) D600G-chloroform
solution 6 g/deionized distilled water 35g chloroform was re-
moved from the emulsion by stirring in air (24 hrs).

¢ Determined by Nicomp 370C particle size analyser.

agulum Aol A o} 2 1Y EL el

o
AR LEAGYS] Hxd] T S Lolr
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Table 4. Effect of Amount of Poly(3HB-co-3HV)
D600G

Ny F

Table 5. Preparation of Poly(SHB-co-3HV) Lati-
ces

emulsification method  wt (g)° int. size (nm)’

emulsification method P(3HB-c0-3HV)? int. size (nm)*

A 4.0°— 16.0¢ 277 — 334 D300G 268

B 6.0°— 12.0° 233 — 262 A D400G 272

C 4.0°— 16.0¢ 295 — 378 D600G 261

A : ultrasonication (Fisher sonic, X 0.6, 5min), B: homogeniz- D600G* 288

er (CAT X-1030D, 12500 min!, 15min), C:Omni mixer D300G 236

(10000 rpm, 15 min). D400G 223

“HTMAB:0.027g. ® HTMAB: 0.040 g. “HTMAB: 0.080g. B D600G 262

¢ HTMAB : 0.107 g. chloroform was removed from the emulsion D600G? 233
by stirring in air (24 hrs). ¢ 5% P(3HB-co-3HV) D600G-chloro-

form solution/DDI-water 35g. / Determined by Nicomp 370C D300G 258

particle size analyser. C D400G 253

D600G 274

D600G* 261

7] $13le poly(3HB-co-3HV) D600GZE 3go
2 AR AXsEA  poly(3HB-c0-3HV)
D600G /chloroform £-949] =9 #3 (2.5~10.0
wt%)ol M2 FEE WA AdA dFF A
7K & F3FASeNA Az st re] Eole
24E A £ 2 dizes aEAgY] F
=7} F71eel wel HEYAE R coagulumPe &
7L PR Pade AYge By ¥,
poly(3HB-co-3HV) D600G z}e]re] myES =
d EHog 5wt% poly(3HB-co-3HV) D600G/
chloroform £ 4~16 g& AM-3}e] Table 49} 2
o] Azs) £ 27 06~27%9) 1YL L 2= e
28 Az F AYden  poly(3HB-co-3HV)
D600GZol F7igl wal Fayda3, nge o
coagulum®P B% F7tshs A% B, ol A
YoM A==€ poly(3HB-co-3HV) D600G e~
o FAYAE L 25 0.23~0.38 zm2] sub-micron
HAE Yehidich £, 3714 o2 433X E o)
48 o5 AGgHe Hl7|9} Adgee] A ATt
F71] (5~30%) w2t AT aedxe JapAn
YAFLEE ZABIE 23 Aoz ZBasis 7
e B a8y, o] 4¥E 53 U9
poly(3HB-c0-3HV) D600G 2}el A= A =3 4= g
St

Table 59 62 3714 d& #3325 A3
poly(3HB-c0-3HV) D600GE u]£3 D300G,
D400G, PHB4x& chloroform&rlo] £aj3 3
olSEst A= gere] FFUYAE S ey
At 3], poly(3HB-co-3HV) D600G 4:2]2] 7
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“A : ultrasonication (Fisher sonic, x0.6, 5min), B: homogeniz-
er(CAT X-1030D, 12500min”!, 15min), C:Omni mixer
(10000 rpm, 15 min). ? 5% P (3HB-co-3HV)-chloroform solution
6g/DDl-water 35g/HTMAB 0.040g. ®5% P(3HB-co-3HV)-
dichloromethane solution 6 g/DDI-water 35g/HTMAB 0.040 g.
chloroform and dichloromethane were removed from the emul-
sion by stirring in air (24 hrs). ¢ determined by Nicomp 370C
particle size analyser.

Table 6. Preparation of PHB® Latex
emulsification method HTMAB(g) int. size (nm)®

A 0.040 166
B 0.040 279
C 0.040 311

A ': ultrasonication (Fisher sonic, x 0.6, 5min), B: homogeniz-
er (CAT X-1030D, 12500 min™!, 1Smin), C:Omni mixer
(10000 rpm, 15 min).

1% PHB-chloroform solution 6 g/DDI-water 35 g. chloroform
was removed from the emulsion by stirring in air (24 hrs). ® De-
termined by Nicomp 370C particle size analyser.

4 482 4R chloroform®} dichloromethane
& Zt2z} ALg-811th.? Dichloromethane®] 7<$- chlo-
roformol] H|3j vl e] wr] f Bl FAH5E LA
AAZ} goldigich. tiRE] A9 TAY Lo
coagulumo] AGHAR elo] F5F 0.22~0.49
mme] FEYAAE A71& 2e 20t A ==Y

HIOI2A| AHIHYARIE ALES LR Hole
ABEYAE AH-E poly(3HB-c0o-3HV) D600G
o] A free e AR ¥R PLA, PGA,
JE) A olE FEFUA T ol&F B4 ops
AEA v AR 2ol dE] AHRH T Y= gelatines)
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Table 7. Preparation of  Poly(3HB-co-3HV)
D600G Particles with Gelatine by 3 Blade Propel-
ler(3-BP), Omni Mixer, and Homogenizer

oonc. of particle size (zm)?
polymer soln ~ 19 2% 3%

agitation condition

pm (%) gelatine® gelatine® gelatine®
600 25 67-295 27-146  22-108
3-BP 50 54-385 47-235  27-131
%0 25 31-112  20-87 4-53
50 85-239 42-175 6-37
25 4-24 1-28 4-24
ompi mi 6000 50 7-60 2-33 4-42
2. 6-6¢ - -
10000 5 0.6-6 1-10 1-8

50 06-10¢ 1-13 2-17
. 25 1-22 1-18 1-8
homog 12500° 5.0 1-35 1-20 1-22
*-Poly(3HB-co-3HV) D600G/dichloromethane solution.  Gela-
tine/DDI-water 35 g. ¢ Unstable in preparation of particle-aggre-
gates. 4 Determined by SEM. ¢ min™'.

poly(vinyl alcohol)& $-4dFo 2 gz} AAA 2 A}
£33}’ Gelatine EAj3}9] 3 blade propeller &
W1E AMg-sie] Table 73 2 74 f-31=70
w2} A Z% poly(3HB-co-3HV) D600G w|PdAl=
4~385 um Y9ol T2 YAEA Aoz g
A EXE YehiY. Gelatine®] 57 1%9lA
3% 2 F7Hgel wet detdos HaYagel A
sen AdYAETY HaYAHe A (YA ¥
ME A 2L HYo2ZA gelatineo] poly-
(3HB-co-3HV) D600G2] JAM8A 2 <o o)
T 98L &3 YL AR} F, gelatined]
o] F71gtol wie} YAEHA FH3lo QA
e BBH S Frhsie] Be 9 YA el Yo
Ul 33702 AAUA AAEL ZFag $4)
Jd & o 29% JALLE vy £3 auss
7} F7tgdl wel dAF e Fasgen poly-
(3HB-co-3HV) D600Ge] 57} Z7bate] whet 9
A7 Frrslg

Fig. 37 4= 47z 1~3wt% 9 gelatine 489
35 mLel] 5.0 wt% 9] poly(3HB-co-3HV) D600G/
dichloromethane £ 6g& ¥7}39 600 rpme]
A YT B0l A Az poly(3HB-co-3HV)
D600G v|@Atse] SEM A QAEW 2 dxg
e tf g SEM Alolt}. Gelatine $57} 27}

w20 A23F 3% 1999 59

N L G e

Figure 3. SEM photographs of poly(3HB-co-3HV)
D600G particles prepared at 600 rpm using 3 blade pro-
peller. (A) 5% poly(3HB-co-3HV) D600G 6g/1% gela-
tine-DDI-water solution 35g, (B)5% poly(3HB-co-
3HV) D600G 6 2/2% gelatine-DDI-water solution 35 g,
and (C) 5% poly(3HB-co-3HV) D600G 6 g/3% gelatine-
DDI-water solution 35 g.

et JAFo] Fae HoiE. JAEEL Aun
A ARFE3 W) mA7IZo] ARER AR B
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Figure 4. SEM photographs on (A) poly(3HB-co-3HV)
D600G particle prepared at 600 rpm using 3 blade pro-
peller and (B) its microtomed section (5% poly(3HB-co-
3HV) D600G 6g/1% gelatine-DDI-water solution
35g).

sl lon QYAIHE g BHE 4%EY ¢
AN FE wA7|E7t AgH oz EASK: cellular
F2E 2 Ut o9} e AU E AHE o
PR 717 2 o8 94 poly(3HB-co-
3HV) D600G/dichloromethane £%o] x}1u}3t
AAE JASBAA FAlA FHel Folde YA
AAQA gelatineo] YABH| FASPHA vwF <t
A S22 YA ol AT YAELS
dichloromethaned] &3[=lo] & 7I§0 2& 4d
2A vingd e FxE zta o] ujHo] v
dichloromethaneg YARNF-2HE A Z7]Fd
W&oz o]gf dichloromethaneo] Yallifg
FH QRAARZ P2 AN wAsIFe T
Eldo] Al R Al A HAF LA
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Figure 5. SEM photographs on (A) poly(3HB-co-
3HV) D600G particle-aggregates prepared at 6000 rpm
using Omni mixer and (B) its microtomed section
(2.5% poly(3HB-co-3HV) D600G 6 g/2% gelatine-DDI-
water solution 35 g).

dichloromethaneo] xpR2Z3E A}l ule}
PRS0l dofu} EFETT dRHAC] L.
TRHoZ YR EA3ts SRV AR AlRAE
W Fig. 37} 49} o] ¥Wo] AAR cellular 7
Z9] 98 poly(3HB-co-3HV) D600G m]g=t7}
kRl s

T3, gelatine YAMAAE AMg-3le] Omni
mixer&toll A 242} 6000 rpm3} 10000 rpme] wyh
&x 3ol =% poly(3HB-co-3HV) D600G uiy
A 06~60 m WS YAFE Yehin olge
Fig. 5914 B u}e} o] sub-micron 2719 YA}
go] 3 oa BT YAPgolglzA Hulzoz
T BEXE e fler gelatined) Fx ¥
o w2t 448 YAgelsls 947 2 AR

Polymer(Korea) Vol. 23, No. 3, May 1999



734 §- 3ol 2@ Poly(3-hydroxy butyrate-co-3-hydroxy valerate) ©v]@=}e] & =

BFyxzo st EAE + Q. 23y g
7t F7tgd] wet JdAA S ZasHgew poly-
(3HB-c0-3HV) D600Ge] ¥%7}t Z71) uizt ¢
A3 Z7454). Fig. 5= 2wt% 9] gelatine
£ 35mLe] 25wt%2 poly(3HB-cp-3HV)
D600G/dichloromethane £ 6g& 713l
6000 rpmo] IurE T lojA] A =% poly(3HB-co-
3HV) D600G wl@atee] Jd 9 i) of
@ SEM ARdoltt. Qizlgela] 7kedlE Ao oi
& AWED QAR Hle] A Z o] EAJ3}
o] sub-micron 2719] YAEQ] (el ojs] BAIT
YA Y& HAFT Ut o9} e YA E
ARE o dAFGole] 84717 Omni mixero] 2|
& 7% = (6000~10000 rpm)o] oJa $-4
poly(3HB-co-3HV) D600G/dichloromethane &Y
o] vPAHHAN FHo ZollE YAXFAQY
gelatine?] =88 ol ¥|FAH AR sub-micron
3719 SE2g A%, ol PHT YAEL
dichloromethaned] £3fslo] A= Al 2M UdE
HE gelatine X1 o8 F&=o] Ut} o)}z
< sub-micronz7]9] YAEL F¥|E TH =
oA oF 3027t wwte] FAE HehoA A
¥ 170rpme] zMay|z &A ujHo] e
dichloromethane& AASA €l ojm Yzxpfd
&A= dichloromethane YAFAHL A 84k
i FFTE T8 F71F9 WaHodo. YAn
Al 3 & AslaL U= gelatine 242} poly-
(3HB-¢0-3HV) & dichloromethanes] Z4 An}lHy
o] ZA dichloromethaned] x&5o| Q= Az
YAEHELS v ay doln] BHAE= 43¢ 713
Rolr}. olwf wyto] FASAY AY3}IA YL g=
RS0l EAAs 4A YAES 3Fo] doid
Aotk £3] 2| E WA= FAA mwuto] H
Ak T YA 3ol AuiH oz Yo} Y}
Fol2l§ o]&ul. YAREZHE dichloromethane
ol ARz LE3he HAQYA ulAr)ge] 2 H
ol YRR Aute] AA AP SAd gAY
olg] Ule} JARAERHE &7)Fo] ALY}, F=2
Aoz QA9 EAshs A7 AR AlgHe o
T Fig. 594 REulel go] QJaigdo] Axn
Wol EAs: dAFelast ANdE By,

&2l #1233 3% 19999 5¢

Table 8. Preparation of  Poly(3HB-co-3HV)
D600G Particles with PVA K-217 by 3 Blade Pro-
peller(3-BP), Omni Mixer, and Homogenizer
agitation condiion. 07 °f particle size (ym)®
—————————polymersoln 1% 2% 3%
pm (%) PVA* PVA® PpvA!
25 39-139  31-115  12-100

w50 S0 B0 801
o 25 w0 1569 85

50 35054 3139 1882

25 641 15 218

i WO s e 15 3%
o e 1000 25 1-10 112 21
50 105 10 221

] 25 1-10 19 1-8
homogenizer 12500¢ 50 1-22 1-19 1-14

“ Poly(3HB-co-3HV) D600G/dichloromethane solution. ® PVA
K-217/DDI-water 35 g. ¢ Determined by SEM. ¢ min™!.

12500 min'¢] homogenizer& ©]43% 7$ Omni
mixer2] 73¢9} FASHA 1~35m YAE B9l
PArFoiel 7t WA sk ch

Table 82 PVA K-217 AtRA A3 3
blade propeller #%7)2} Omni mixer& A3 7
AfF3zdd ua AZF  poly(3HB-co-3HV)
D600G ul@atse] Y473 ¥ vehdo). 600~
900 rpm ¥HETO] 3 blade propeller28E A=
% poly(3HB-c0-3HV) D600G vigA}e 8~242
mn JA7 G2 T YAEA Ao o

- 2¥E Yehi2ld. PVA K-217¢] $57} 1% A

3% 2 F713l mel Avtzgoz Qo] ZAas
on HJAAAF HA2xPAAEe] H(YAE HN =
A B2ge vgozA PVA K-2179] poly-
(3HB-c0-3HV) D600G2] gJAMA 2 ol o)
T HEE 33 AULS BAFEn. Aoz aurs
E7} 7t wet ARG L gFasgen poly-
(3HB-c0-3HV) D600G 9] %7t Z7)3] uja} 9
AL F7KIAY. PVA K-217 dAgAIs} 3
blade propeller mw¥k| 3l A R 2% poly(3HB-co-
3HV) D600G vldalee] dAEd 9 jAgsd)
¥ SEMAE Aund Jdxgnie] vjma Al
I vAl7)Fel £X3L JoH YANRE vj4s]E
7t Aoz EAse cellular FZE Za 919
gelatine A1t A)2} 3 blade propeller Tyl7|s}
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oA A Z§ YA Fig. 37 49 frARIA T
3, PVA K-217 YARMEAE AH-31o 6000~
10000 rpm¢} Omni mixer$} 12500 min™'2] homo-
genizer AutZAEOA  AzF  poly(3HB-co-
3HV) D600G uldzK= 24zt 1~67 g} 1~22 i
Welo) gl S e YAgolel2A Fig. 59 2o
sub-micron =71¢] gAHEC] el oj& A4 <
Adolalel e FHE Jepliioh BuHo=z
PVA K-2179] ¥%¢ poly(3HB-co-3HV)
D600Ge] ¥x #Wald mas AT daAgeia]d
U 2 YAE B¥xe FFL LAY F UM
o} 2y IREEs} Sl gt dAES 2a
gt} oluld] Triton X-100, Triton X-405, PVP
K-30, Pluronic F-67 LF, F-87 Prill, P-85, P-87
Prill 59} vlo} Al AAXRAE A3l BAIF-3%
£ Azsigoy 4371 E7153R L TRHLE 1
£z o|ga AA4e] Erhs 3
=2

==

-

2 AN E ¢ 89 ¥ 23 AP, =°
BHsx, w2z foly dEd A oo
£ 9% 28 olfA A 2A 9] AMgo] 7l
e poly(3HB-co-3HV) & tj3& Al H-3 =2
oldl 0.2~03um YAFEL = poly(3HB-co-
3HV) ul@al 2 vjdA golgl & AxE & AR
YollN AFE oI AR AN o]
AW EAGAQ HTMABS} SLSE JAQAA 2 AR
89& 39 25 sub-micron A7]9] YA & =
A7l Az diFoz f3A] sEo »
dEE 9 AZhe] Foigel met AR S AAEHA
on nEA g9 ot vt TR we §
ARL F7rsixch. wdel vloleA AFBGAY
gelatine®} PVA K-217¢ {AHEAIZ AMS8S
7% A43 2384 w8 tgd dx=2r1¢9 AR
e]9] poly(3HB-c0-3HV) D600G v|fA7} A =5
k. 2, 600~900 rpm2] 3 blade propeller at¥by]
£ A3 E B 44 4~385 7} 8~242 ym
AAE M99 Rt £¥9] T2 g A4S

‘t}. 4§ poly(3HB-co-3HV) D600G v]HAEL
YA E AR FET A viA7]Fo] Aiyoez

-
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Exsin Jos JAFE uA7IEs AdHe s
ZAQ &= cellular 7FE Z2 Ut} Gelatines}
PVA K-2179 ¥%7} 1%9A 3% 2 F7139
g Aoz AAET JAE SE FaYE B
gt duryow wyderl FUHd] mEt A
& 7Aastged poly(3HB-co-3HV) D600Ge} 5
=7} 74l wet AL F7HIAT. @4, gel
atine® PVA K-217 QAR A EA3tdlA 6000
~10000 rpm®] Omni mixer$} 12500 min™'] ho-
mogenizer& AH:-3ted A =% poly(3HB-c0-3HV)
D600G u]FAEL 1~67 imENe] UYAHEE Vg
Win} ©]5-& sub-micron 3719 §Z YAEC|
o o& AT YAl 4E Udepilth Gelatine
7 PVA K-2179] Fx¥isld] w2 YAgolely
AxE L AR B¥ee] ¢z #A% F giYe
o guby oz wyteerl F7H] e JAEe 7
238193 poly(3HB-co-3HV) D600Ge] %7} &
7Hol we} ARE S Ftst

(o]

ZAle] 2: € dF e A dFuAY
(A5 : 97-04-01-03-01-3) 3}l o] FolW Ho
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