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Abstract: In this study, gemcitabine-loaded methoxy
poly(ethylene glycol)-b-poly(L-lactide) (MPEG-PLLA)
microparticles with different PEG block lengths were prepared
by a W/O/W double emulsion technique. The present study
focuses on the investigation of the influence of various
preparative parameters such as the ratio of internal water
phase and oil phase, polymer concentration, solvent composition
of organic phase and salt concentration of external water
phase on the morphology and encapsulation efficiency of the
microparticles. The microparticles fabricated at high volume
ratios of internal water phase to oil phase and at high polymer
concentrations showed a relatively high encapsulation efficiency
and low porosity. When a dichloromethane/ethyl acetate mixture
was used as solvent, both the encapsulation efficiency and
drug loading of the microparticles decreased as the level of
ethyl acetate increased. The addition of a salt (NaCl) to the
external water phase significantly improved the encapsulation
efficiency up to 40%, and the microparticles became more
spherical with their size and porosity decreased.
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oFE A AAELE oFE-S FEA 0 Hdslol okEo] ¥4t
& Hrsleln g5 W G3E Sis & = S ok
AL AABRE 71%olet. A A A EE S8 AREE
oFE2 okl Ay} HA o= HHEm Algo] Hefsh A|F
o= 7haE § AT Ak A9, A ol T ueR AR
£ 8l gloll) Fofg). Aol Folg oFEe &4
1 Foa A eRk ARE Feto] 74 A7|E olsd
= oAk g i S Sl AR of e s el A
ok Eik= AU Agk F-9lol] =t ofmof Hlgsho]
w1 R 9] 0] 9] Fojof] ek oFEd: F-4hg-9
Aelo] grt, wheA] ofz ool whE FAk8-5 HA-s)st

thekst A7) 2EiE o] @1 Qe [1-4].

o M et 2] 55T E9 9 T8k oAl
AA8}7] Al ARGE= kAl Ak A=A
ol e F2-8-5 it} [5]. 53] 3ok
o] REEZRQl Fol= FaRgat 9 dehA| 2] thekA|uAg
(multidrug resistance, MDR)< -28}7] wjiZol X5 &3}
7} et AAE Beld [6)]. oled EAdES 4
k7] gt o= oF=-S AlRalY TatAl (biodegradable
polymer)Uiell &5} (entrapment)ste] Hsk= Fele} A71&
ZHe n)HAE Alzste] okRe] e £5E Alolshs thek



334 Korean Society for Biotechnology and Bioengineering Journal 26: 333-340 (2011)

P So] A7 AUtk [7-9]. ollst HHE: AL
AA7IE o) Aol A Xz aahiee] s s
FAE T UES slo] PAAQ Tk RlEe} KRS 4
spstal Aol S5 TS AT Sk

oFE BS Y%k AR AEAREE T2 poly (lactic
acid) (PLA), poly (glycolic acid) (PGA), poly (lactic-
co-glycolic acid) (PLGA), poly (e-caprolactone) (PCL),
polyanhydride, poly (ortho ester) 5-°] AME%31 31T} [7].
£3] PLAS} PLGA 22 polyester Al%2] A4 17}
u]RA} AAL] - AR Feje] AFef] usf ER o=
Bk Aol obEe] fESEES 44T & ok, wa,
Sofo] golskar, A vl o124 W& A Qo)A
Ok u oRfel, AP 7S that Fole AATpLE
Fal oltsiRrash ZwA] Ralsle) Aoz viEE: 5 of
e 7P 7 2] vhiel e Aol o8 A
2 A7EaL QY [10,11].

05295} 2599 BAE TPl MR T T 8P}
Q2 e AB ERRle] B FERAE B ok
FAZ B A7E DI QU o AR 2
poly (alkylcyanoacylate), poly (benzyl glutamate), PGA,
PLA, PCL 5°] ©]-§=1, X154 312423 poly (ethylene
glycol) (PEG)7} 7P e o] 851 Qlvt. k3wl st
= 1A (micelle) -2 &3 A8 g ALAZ T2
o] &5 11 It} [12-15].

PEG A3 HH o] 84 1Al T
LIS AAAA ERe ] W71E Agsh] flsl =
AMEE T )t} HESE FDA (Food and Drug Administration)
¢ AFAE PEGE] witel| vh3A371E Adet 243}
PEGE ©]3% 735 okedte] AL 7] witol oFz9)
PEG3} (PEGylation)°l] Bo] ©]&% 1 Slr} [16-18].

Poly (L-lactic acid)y tEARQ! gl A~e]A] AE-sA
TEAE AR 22 AAEY ERHE HojA lactic
acidE &3l A T 4= it 1#v) Poly (L-lactic acid)
T WS ARAEEY) # A5Y W 3 A4 wiie
7IAIA EAdo] A Foksithe ©halo] Qlrt. ol2fst WS
Be] A8 3FEA Ax T ohE uEAete] BUe
59 Wo] o]-§H T Slr}. thR-S] FFHAE lactide T
glycolide B=+= caprolactone ¥} 22 @egl| o} 14 /g5t
3EAY methoxy poly (ethylene glycol) (MPEG)S 7HAI#| 2
ARESH lactide®] R8-S Tl AT [19).

AAERMI (gemcitabine B+ 2',2'-difluorodeoxycytidine
monohydrochloride, GEMZAR)<- desoxycytidine %A
2 01238 AT Sk, RSk, S e, B el
FEF el Po A2 A Rz 2 A 9)
U} [20-24]. A e Aol 4] desoxycytidine 14Fs}
Aol o) AAERIS] 3214k (2',2'-difluorodeoxycytidine
triphosphate, dFACTP) > = &/J3}dl & DNA $3E& oA
Slo] GAIEE APEA = dEE FetadE vehd
TEv AR T2 538/ dAREZQ) 2'-deoxy-2',2"
diftuorouridine (dFdU) O % tirlElo] &Aoo 2 RE] A1453]
AAEE she W3] Wil FF B e} & oFF

FoJ7h @t¥w, =l FARg-0) FAfio] AE 1
Atk olefgt AMAERIS] HAg-S HAsela §% Y
£ 93 W o2 PEGY conjugated® RAIERI -
(prodrug), lipophilic =4, AAERI0] F4ld 2j¥F A
vlIH|EfO] =-PCL e A1) Al Foll thsh A7t ¢
A e v alo [25-27).

THEAE o]-&-3F IR} A|zof| ikt Wl Eo] o] 8
Row, 1 e gu FE5, ALY, B X 5
o] Itk 11 F w5 xS A oR et o
Aato] 7hsatr] wiitel 74 gl o] 851 AT T
ZE7} ol o TRt oksolv Alg = AN <}l
T @S 7R ol v SEiFEE s ARSSRE A
2oz tjgslety| #9-H, T mEAE A+ v
= o] o] 7H g ARE A gl wolt (28]

OFE-S Ag FHo] AFAHOE [ A8 S5
NN = 9l Bk ope} ok Folds Y F o
FRET HAse ¢ gk, FR0|5Y FEE AIAES
& IR} A7]Z QA8 vIATE] Fo7t Thsehd 54 23
oLt Z|# o 2o oFE M-S 918 AAF BE AAEH
Fgatet. ol e A S A FEo|EY HEE AAH
ol gXEF, oEd, A v, vesdzl, T22la A
o] eRkAZ At gL o o] A5 HojA| 1 Qi
B Aol M= W/O/W, T3S o83t Al
AATERIO] %8-91%¥ methoxy poly(ethylene glycol)-b-poly
(L-lactide) (MPEG-PLLA) JAHE AZatloH, 374 ¥
7F 4=k 2719 Hyl 9 ok B9 &8 (encapsulation
efficiency)ol] HIX|& J&l sl AF-E =3It

2. 4= 9y
21. 4845

AAJEM] (gemcitabine hydrochloride)<> (59880 =7
E] F5do} ARSIATE T2 H7]2] methoxy poly (ethylene
glycol)E 7FAl+ methoxy poly(ethylene glycol)-b-poly
(L-lactide) (MPEG-PLLA)E: 1,000, 2,000, 5,000 g/mol<)
AT BARF 7= MPEG (Sigma-Aldrich)E 7]A]A]
Z ARg31o] L-lactide (Tokyo Chemical Industry Co., Japan)
] 7§85t (ring opening polymerization)< &3t T dat
St} vl 2= stannous octoate (Sn(Oct),, Sigma-Aldrich,
USA)Z ©]-&315 01| L-lactidet= o€ oAHIO|E (ethyl
acetate, EtAc)E ©]83l Aa7gst & ARSIt Adg
A2 poly (vinyl alcohol) (PVA, 87-90% hydrolyzed,
MW = 30000 - 70000 g/mol, Sigma-Aldrich, USA)E AR5}
Rom, 71el gulle} AlokS V7t HPLCH 3 Aok olde]
AFE FRIstd | o] AAl 3 glo] ARSIt

2.2. MPEG-PLLA 34

MPEGY) t}2 B2} 7F*]&= MPEG-PLLA £& 353
A= MPEGE /WA AR, Sn(Oct), 2 Fvjs AHg-3to] L-
lactide &) 7EHE3HS o]g3lo FAIBIICE WA 100 mLe]
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HAIEI] 8t2 Methoxy Poly(ethylene glycol)-b-Poly(L-lactide) O|ZXt &M= 335

&) Wke71ol D] MPEG 937 33] 24 purge 3 F
120°C¢] oil bathol] YWl IFHAZE AAs 347 709t
ZAzse] RS AASKAT f2 7S Ao Bzt
g & AAE FYUs F toluenel E-31% Sn(Oct), =
e tib] 0.1% (wiw)e] H]E2 37181900 120C 2%
o} g ol A 1A17F <} toluene #1713} L-lactideS
F2] 8710 Ye 3 130T/ S2AA AR 7]olA
24A17E HES-S 21851t Hkgo] FaEW e vhev|E
A0 7 WZhA)7] AL, 8855 chloroformel &ajA71 ¥
-4CE Y29 diethyl etherell ITEAE HAAA 3)53]9
) 3 IEAR= 40C 250 2447 For A3 A
shal, W Hibslo] AN

BN 32

2.3. A A=
oF= Sy A} wHARE W/O/W, TR S o] 85
of AFsilrk ] AAERIE S5 (Wh)ell £3iA17]
Ui 5743 dichloromethane (DCM, O) 10 mLol] Y72
MPEG- PLLAS &8A7] 3t & 242 Alzsiict.
Az U de el A7k & 2851 #AP7] (VX 130,
Sonics & Materials, Inc., USA)Z amplitude 50%°l4 B
(pulse, 1s ON/1s OFF)E& o] 1:27F A2t & w/0 14}
= Az

12+ 7318 A7) HZ (LSPO1-1A, Baoding Longer
Precision Pump Co., Ltd., China)Z ©]-&3}0] 29 G vl
&3l 1 mL/min®] §452% PVA =89 (W5, 1% (w/v)) 100 mL
of I8t 7]A14] wHE7] (Direct driven digital stirrer
SS-20, Global Lab., Korea)Z ©]-831% 300 rpm&] -2
wRISAN. 12} e de] 9] §- wi]e] £5F 800 rpm
7] o] 7107 127 kSIS, ole] A7) (DI 25
digital (ULTRA TURRAX), IKA” Werke GmbH & Co. KG,
Germany) = 6000 rpmollA] 3027 2AMAA W/O/W, 23+
ke BASKIC 3172 Z97] (HS-2001N, Hahn Shin
Science Co., Korea)E o451 40°C, 150 rpmeolA] 1417} 5
St AEE F3ERE f718HE AVsle] YRR AlEel
o} 733} ¥ IR 94E-2]7] (Mega 17R, Hanil Science
Industrial Co., Ltd., Korea)= 4°C, 10,000 golld] 15%7F 941
ook, S 38 MEs - 52 7% (Maxi-dry lyo,
Heto Lab Equipment, Denmark)3}] 09415 F4=3}0it}.

2.4. SEM B4

3ed mAke] 7] 2 FEls AR FARAAR A
(field emission scanning electron microscopy, FE-SEM,
JSM6700F, JEOL Ltd., Japan)S ©]-g-&to] #aalgic),
SEMEAE %] vRiAks AjFste] 7R glo|str) -2}
B 255 2EE (metal stub)oll 37A7)1, F/E2HE (AwPd)
ek 315 kveld skl

F

Ky

[\*]

S. 858 &%

AFE 214 10 mgs AHole] FEel ¥al1 mLe) DCM
off IARE G8iARL H, o] -8<lel] 0.05% Tween 200] ¥
¥ pH 7.4%] 0.01 M M:Fek5-8- (phosphate buffered saline,

pH 7.4, with Tween 20, PBST) 10 mL-2 475} vortexing
E3R2- 313tk o] % shaking incubator (SI-300R, Jeio Tech.,
Korea)oll FHE ko g Yx|A17]1, 37C, 120 rpm
ollA] wrksle] DCMOY| Gl A] ke oFEo] PBST e
2 S 55 S90rh 30 F 4500 rpmollA] 1541 A4
wel3led DCM 3% PBST 55 2efsl3lth. 4543l PBST
LS )F310] 045 um AP 1EE (DISMIC®-13HP, Toyo
Roshi Kaisha, Ltd., Japan)E 3l o3¢k ¥ 270 nme] ¢
o|4] high performance liquid chromatography (HPLC, 600
Pump and Controller with 717 Autosampler and 486 Tunable
Absorbance Detector, Waters Co., USA)Z o5& 3HEFS- 74
SHiT), F-4dof] ARE-E AHE ODS Hypersil (5 um, 4.6 x
150 mm, Thermo Electron, USA)¢| 37, 0]57 0 2= &t
9] 10% (v/v) 371El pH 5.02] 50 mM oM EZ UEF
-2l (sodium acetate buffer solution)& 1.0 mL/min2]
0w AlgEel o, MAJERI S} ke mlg] AVdH
A& ol gato] EAsITH

AZzH Al F BE oFEe] iAok B
A3to] oFF 35 (drug loading) % &% H (encapsulation
efficiency)= olele] 2o wh ARSI

Azg v e S el o

[e)a=RyE —

A ES TR ECE =
A4 okE GO 9

%‘C{j:@_ % = E—fﬂ _l%n U—?:;go x 100
o] F4 ok &

3.849% % uF

3.1. MPEG-PLLA 9] £4

L-lactide 2] M&-53+2 53 $9% MPEG-PLLA 2] Z4]
vl o} Bapek ul Bajek Ry v 'H NMR¥} GPCE o4
s} A eI3ion, o5 Heldte] Table 10 LERFAUTE
MPEG-PLLA £ 3534914 MPEGS} PLLA©] 344
L 'H NMR AFEH|X MPEGS) -CH,- 757 PLLA )
-CH; 752 “ehf= 3.64 ppm¥} 1.58 ppm =12 wAH]
226 At 'H NMR 32 H2] 212315} GPC 74
S E3) dojH Zize] AR vlg=st ghe 7R AL it
GPC ¥4 A1} A AR AAF O E 142252 5

BEA XS 7T )ik

3.2. YA Rl o] g3
Wi/O/W, T3PS o83k WATEP 3+ MPEG-PLLA
nj# 2} Azl glo] uHSd (W)l Wstel mE §iak
e 2 2E sl digh JFekS dotrT| st
3, A FE 9ok FRE 24710 mL, 1.5 (whv),
4 (wiv) o2 sk Age st vlde] Fu
025,05, 1 mLE ARSI, iAk= kA 39
MPEG-PLLA (5-45)% ©}-&3}3t}.

Uik Wstel wel Alz8 Qx-S SEM ARLE: Fig, 1
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Table 1. Molecular weight distribution and PEG/PLLA ratio of three different MPEG-PLLA diblock copolymers used in this study

MPEG-PLLA (x K-y K) M, *[g/mol] M, "[g/mol] M, *[g/mol] PDI® PEG : PLLA weight ratio
1-45 50,100 74,700 33,800 2.21 2% - 98%
2-45 66,600 77,200 34,364 2.25 3% - 97%
5-45 50,000 64,500 45,900 1.40 10% * 90%
K: kg/mol. *Determined by '"H-NMR in CDCl;. "Determined by GPC in THF. “Calculated from ratio of the peak area
o) eSS ST i v o] AL S ol et ol A A MRSl 9Tt 8
B2 71F (pore)d WY 9 T S oM, F (coalescence)F o] WERHE @Jo|tt [31]. S FEAAL

AL EE 3L 7L 9l e FE 5 gl
SEM AR A3} i 2de] ¥-1) F7tel] ulet *ﬂZ% i
29 A7)= SR v AP AlxEE o)
U oA aiapt fald e uiRg e o)y
TFY) TR WHRs) w22 AA3kE shar, AAER)
off &gk WAk} g Aol ”E?HH (osmotic
gradient)”} ¥HAYEL7] wliEolc)

Fig. 1. SEM micrographs of gemcitabine-loaded MPEG-PLLA
microparticles prepared with different volume ratios of internal water
phase to oil phase: (a) W1/0=0.25/10 (v/v); (b) W;/0=0.5/10; and
(c) W/0O=1/10.

¥ A7l A AAERIC) 79 Bef o} o Fejw
shel=jo] EAsAt sk B S frel 9] dEe
STk 29, THH el gl AAERIS A%
R lslo] SPge) o) uto . Fulsh £l
ol <l #1] Fulel I Wi B4 249 F SR
29] Bol 0 % Salehia] AAske 2ol 5]

ol A7) o] Bhde) Q)A) A8 2 [30)

o & Foe) Aol AR A9 R ARE
o] t] to] g}, ol Uil vl =)}
RG] Slaf 917-5g0) RSk 2 Sarsle] 14
3k 459) 2719 GAS] BAFOTA BAKES] oY

FEE wHo] A EE o fz Al sl 5’4‘%?”01
Uit o 2 Ets|o] AFshe 4@01]/\1 MPEG-PLLA 2]
4491 MPEG Ab&o] el sl wet Awds
7] wiiolct [32].

YEg2de) wsle) upel AlzE A AAER] B9
&3} g8 =4 ATE Table 20 Fzlsko] YeERIT)
Table 2 (A1-3) YERA Hl} Zo] YRkl Ra7t 27}
Sho]l wha} oFE-o] Wlasy gl FUISITE o=
Fig. 1014 i vhel o] of 22 98] s 7F
A= 73§ Fa v ] dxpEo] o Wol AAEE Ao
2 1)Fo] Kol URido] il sl S AHA 1
2F F3F A= vl S7ks] Wt o @ ¢
Eolasy s vl slos AEoHh

33. 3187 ‘{—E_J 3
OREBRG A} u|FR; M Zof| Qlo] RAFY] 1EAF T
JA} 717) W BRIEEol & TS w|RITh iAf Az Al AL
AL R mE ¢ ?‘5&01] sl Ldolxr] $la w/0Ll 3]
B9} AMEE oHEo) kS 7}z) 013} 40 mg O 178,
1EA} (MPEG-PLLA (5 -45))9] EEE 15,3.0,6.0% (whv)
O ZH3IAA 1A} FE WL nliRke] Heg) ok 5
a8 Y ghigo) nX= Je] djsl AR

%%4 HOlF-&-2 Table 2 (A3, B4-5)0l YR H}E} 2
o] IFA} FE %7}011 w2} F7EIeI). ol v 2 a1F-
2b FEod o Ee @.53 7HAH, T‘VU DCMO] ?:l?éﬂﬁi
FUETE 7H o o] 22 uEA FEeM o e Han
§}7} vhﬂO% IHAE Eﬂ k= A “'%‘ﬁ}ﬂﬂ ol
Hho 2 gAtes AL Wil wizelth &, {3 UiF-
o] RGN oE Bk A8 AehE WEEY g3k
317) wioll 1AL F Sl g {4 @E %—7}9}
WHE 313 sh= Wil S’Jw—%w_fa k= 2E el

7] mEol ¥ 2 woM 1 & Base 7HA
2= 91%@’%1: FAT S e a® SIS J1EA) BEolek Z7}o] ut
2} oFE EQIn)7} 7hAasto] &27) QA Al A] oFEglegko)
7] wjEolch.

fare) TRA 5 WE] wj) AZE 3149 SEM AR
2 Fig 20 LFERARITE SEM ARIOA] 2 5= l20] 2]
) S0 A T 270l me) Zhsisck £ %
upglol] Sjal) ARE)E QJRe) F7)E A 91 o) R
BT} Z1 84S o 37)9) fARE A7) Pol A,
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Table 2. Summary of preparative conditions of gemcitabine-loaded MPEG-PLLA microparticles and their encapsulation efficiency

NaCl concentration

I;Z\?p. Polymer  Internal phase Drug concentration Polymer concentration Organic solvent of external water  Drug loading Encap;ulatig)n
0. types volume (mL) (%, wiv) (%, wiv) (DCM:EtAc) phase (%, wiv) efficiency
AL 0.25 0.20+0.004 3.15+0.056
A2 0.5 1.5 1.00+0.015 8.49+0.125
A3 1.0 100 : 0 23140172 10.94£0.82
_BI 3.0 146+0.04 12.44+037
B2 6.0 0 136+0.07 2179+ 1.20
_C1 90 : 10 082+0.04  3.90+027
RN MPESG_ gLA 80120 0.0544£0.01  2.56+0.08
L 70 30 039+0.005 1.86+0.03
G 60 : 40 0.10+0.006  0.47+0.04
DI 4 0.5 3.64+0.08 1729£0.38
D2 10 1.0 6.72+£0.24 3181%1.15
D3 ' 20 7.81+£020 37.11+0.93
D4 I3 3.0 277+0.02  13.17+0.08
lMPEG PLLA 1005 0 0 1.80+0.048 853+023
2 (2.45) 1.0 1023 +£0.044 47.62+0.21

20 4460172  22.0+0.82
_F4 0 134£0.023  6.36x0.11
LMP%E;;)LLA 1.0 3.64+0.112 17.30+0.53
20 24140.112 1146+0.53

* Theoretical drug loading: 21% (w/w).

olg} WZ Al Fer) s gl o) ol
HAo] FEEPHA NFE} o] Fo A7) wiFe) iAo
2k =719 §iAPE AlzE [31].

Fig. 2. SEM micrographs of gemcitabine-loaded MPEG-PLLA
microparticles prepared with different polymer concentrations:
(a) 3.0%, and (b) 6.0%.

3.4. S3+8v o]
fAke] HA o g EE] gujlo] WE AL niale] 183}
S8 W o) el Ut el SalEl ekgo] 91
g0 mARE 2% Wbl ek vl go) A
S57b =" A, =6 Wé@i} L' oFgo] el e
2 3alyjo] okEo] &als et} e EE Gk ol
O RHE Gule] Xﬂﬂﬂ S FEo] FAl o] Felithi
ﬂ 17—3 OFE BUEES A& T ot o] ¥ oM
fu5] o8 Sk} 50 At BolE Teidto]
FE}% Gl il ARSI

Fig. 3. SEM micrographs of gemcitabine-loaded MPEG-PLLA
microparticles prepared using different solvent compositions: (a)
DCM/EtAc=9/1 (v/v), (b) DCM/EtAc = 8/2, (¢) DCM/EtAc =7/3,
and (d) DCM/EtAc = 6/4.

EtAc (£l thah S8l = 8.7%, wiv)= DCM (2] gt
LT = 2.0%, wiv)oll Bl Bl 1] & g8|=E 7IA1
0101 22F §3F A QE Ao E whE A 3] HH*Oﬂ

N1k }?jx} Az W F Sl FERel do] AR
t} [33,34]. & Ageld= DCM#} EtAc7F 1:9,2:8,3: 7
4:69) H&E 23 £ 10 mLol MPEG-PLLA (5-45)
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150 mge &AA YA=E AT 5 7 Bl 23 vE
of mhe Yl el =S 749 Etac £ Wil

whe} 2E ARe] SEM AR Fig. 300 YERASICE fAkl
EtAc 3718 749 H71H A 2 Ao vl SR =1 Eqf
25k G| Urke0] AlFH AL B 4 Qlrh o= dFow
HE EtAce] Ato]l DCM 2] §24%E S} SAIA 0% o]F
o4 4=re) o] mizzgA] Faka nAET1g & ToE
olFoizl A reixl el YAE AFzshs 1 oE AlE ).
oFE ROl FH-L Table 2 (A3, Cl-4)o)A R Hig} 2o
EtAc 37Fg G710l whet Zasisict. 1) f&te] 34 747
4] EtAce] 7o motdeF A og Bl ot
Egule] S5t molAA "k 1A Rl g0l
oFgA o F HAakER] Bkl 7] Ao gallsle] 24)
Fralabg ol iiaeato] d&akel e)Realo 2 wE A
akEY] wiie] o W BR1asS 2 P

3.5. 99 9%

W/O/W, T ol d R TEA7F g38lE A4 Y
TV ST Aol e ARRSE Aol ol 24 olFs
288 ¢ ol YR v 2 o8-S gttt ok ¢
o] Aol SJgh AREu 2] kel wheh R A B
T 55 T 4 ok B AgellA] ARRE AAERIY -
Eoll ot 9 FEiR sfielHo} Sy deke w4 ¢l
FEl97] ZEIE EAGITE UlF el SalE]ofls A
ERIS] 50t ST @5 49 w27t 7] wiel
ST AT E SEeRAl it o) Uiy ES o
HAI7)I HA 7he] SR I WAE HAAAPT]Y] W
off F1ke] fodol =1 A UlF-pdo] igado s
Wz o] oFZe] =4S 7R} [35]. Wb Fig 126014
B nlel gol Fepr} vk Bkl thd e T ¢
AZF AR, Al Rk S BYEES 7EIA Et

Fig. 4. SEM micrographs of gemcitabine-loaded MPEG-PLLA
microparticles prepared using different NaCl concentrations in W,
phase: (a) 0.5% (w/v), (b) 1%, (¢) 2%, and (d) 3%.
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Fig. 5. Effect of MPEG block length and NaCl concentration on the
morphology of MPEG-PLLA microparticles: (a) 2-45, and (c) 1-45.
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