-2y e
& ;5 B & B & T REKA S & & AKS

EE, KB, KEF, WL 0 KeEm, M 510006)

M

HE: B8 &4 0iFa&kaBSA)TRIE S TMIK, FRRAMETHRoRECHS) M A& Mk e piz, &
HEH. GHE. BHFRMIERFE NG H A, FE AILBR/E L LB £ R H(PLGA & A48 (CHS) A B4R, £
FIW/O/W B3 R 4R L ik &-2F do i & & & LB/ 2 3k LR - % FAs (PLGA/CHS)FE & F ok, i it i 3% A0 )
&I1Y, HERERF. A1 EADEEGEOSENE T &, FFFMRBITHRINEN. R RELFTH: BSAKRE
H150 gL', PLGARE #8%. SNKABKRARASO mL. RRAERE H0.2%. HIFMRHEREL, FHERA6.9255)um
HEE AT E WA A B TR C wH=(10.0 £0.6)mV], &3 F 4 (754+4.6)%, KHEH(9.3+02)%. HWIMFRLEREN,
BRI E RAAEDIR T, T RAB A IR Y BB, EEHMAFER. FEif 5PLGAMIRAE, #]1F4PLGA/CHS
MEFHMfindEL, AARGHaHERRDG T, TUAREHHER, BHRY RBAE,

EEE: FhiFa®a; oRiE LB/BLTRERY; MK RIMEK

PESES: R34 X#ktRERS: B XEHS: 1007-7693(2009)07-0567-06

Preparation and in Vitro Evaluation of Cationic Microspheres Containing Bovine Serum Albumin

JIN Meixia, CAI Ou, ZHANG Yantao, HU Qiaohong*( Department of Pharmaceutics, Guangdong Pharmaceutical
University, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To prepare bovine serum albumin (BSA) cationic microspheres for oral administration, and
investigate the influence of natural cationic polysaccharide chitosan (CHS) on size, eletrokinetic potential, encapsulation
efficiency, loading capacity and in vitro release profile of BSA microspheres. METHODS PLGA/CHS microspheres were
prepared by W/O/W emulsion-solvent evaporation method. Orthogonal design method was used to determine the optimal
formulation. A simple and precise method for the determination of the protein content was established. In vitro evaluation of
PLGA/CHS microspheres was carried out. RESULTS The optimal formulation was as follows: 150 mg'mL" of BSA, 8%
PLGA solution, 80 mL of external aqueous phase, 0.2% chitosan solution. The PLGA/CHS microspheres were spherical. The
average particle size of the microspheres was (6.9 + 5.5)um, the eletrokinetic potential ({ potential) was (10.0+£0.6)mV. The drug
loading capacity and encapsulation efficiency were (9.3 + 0.2)% and (75.4 £+ 4.6)%, respectively. In vitro release studies show
that chitosan can decrease the burst release and delay the release of drugs in both simulated gastric fluid and simulated intestinal
fluid. CONCLUSION Compared with PLGA microspheres, PLGA/CHS cationic microspheres has higher encapsulation
efficiency and loading capacity, and slow-release, while reducing burst release.
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A i3 8 AR E A AR R IHE A
7)); PLGA(lactic/glycolic 50 : 50, Mr =10 000 Da,
RS BT 28 7T ) 2R SIRIE PVA-124(Ilsk
WAV T 7); 52 RBEE SRR 95%, FifE<
200 mpa's (1%), AR EEARIEARAA]; 5
SESY TR CELE 90%, Mr =100 000 Da,
200 000 Da, 250000 Da, #iiL&5e Mtk %H
AT F T G-250( I B AR A PR 2
Al AKAHZERAK: E R LIE(95%) M AR
FIB) A o A4l
2 HES54ER
2.1 WL
210 1%5ERPET 1% B 7 P BC i (pH 4)FREL
FHEBE(CHS)4.0 g, IIAZ) 300 mL 7K, Fi I 4 mL
VKEEFR(HAC), IN/KFiRE 4 400 mL, FLRK pH 4 (1)
1% CHS 1] 1% HAc % Wi -
2.1.2  1%FE R ECHI(pH 5.5)  FREL =K
HESERE 5.4 g, IINZY 50 mL /KAl MR, 306 hn
VKSR 2 pH Ry 5.5, MIAFRERE 1.0 g, FRINAKH
B4 100 mL, Mk pH 5.5 () 1% CHS %1
2.1.3 3 W (CBB) I 7 Y i PR
50 mg CBB G-250, ¥ T 25 mL 95% L EEE W+,
T 50 mL 85% M2 ~), 7K A 500 mL.
2.1.4 0.1 mol-L" #h M (HC) I e kBl HHHy
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9 mL KFERM, M&EE/KIFFBES 1000 mL, Ak
0.1 mol-L™ HCI(pH 1.0)% i »
2.1.5 pH 7.4 BEIREh Sph mo ™ BRI IR
S 1.36 g, A0 0.1 mol- L™ A AL 79 mL,
FH/KHi & 45 200 mL, BI75.
2.2 PLGA/CHS fERIFH] % T EM A

PLGA/CHSHHER K I W/O/W 5 FL %5 71 4% K v
Hl 4, DA— W I BSAKE 200 pLAE k7K
A, 5 KA 2> BUE4 mLsAT — € I EEPLGAT) —
SR BEE R, FIEBEFE(12 000 rmin)1 min
FW/OHIFL, ZEHEHE6 000 r-min™") T K% 4] FL 2% 2%
AN 2% PVAF— 2 4 J5 570 58 B 110 40 7K AH
o, kA EE6 000 r'min™)3 min, JEEW/O/WE
FLW . T, FEMLIBREas ERHE3 i R
W FTAF VR B B 006 000 r-min™)5 min, WRE L
WA UIVEFH K VRS, B4 000 rmin™)5 min,
WCE b A . S PR IR B S e,
ZAWAKERT100 mL S, KRB M PiveE 53
TG T4 CRAF. FREHIS A S BSARIZ A
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Tab 1 Factors and levels in orthogonal experiments

S
K BSASE PLGA ¥  CHSKE  Ah/KHAR
Alg-L! B/% Cl% D/mL
1 50 4 0.05 20
2 100 6 0.10 40
3 150 8 0.20 80
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Tab 2 Results of orthogonal experiments
iR A LA

A A B ¢ D Yi/% Yo% kR Y%
1 1 1 1 1 16.7 1.4 15.9
2 1 2 2 2 40.6 2.4 35.6
3 1 3 3 3 64.2 2.6 52.7
4 2 1 2 3 322 54 38.8
5 2 2 3 1 232 2.6 23.9
6 2 3 1 2 322 2.6 30.5
7 3 1 3 2 26.1 6.7 38.4
8 3 2 1 3 22.9 3.6 42.8
9 3 3 2 1 334 34 335

ki 3475 31.04 29.74 2446
ko 31.08 34.11 3599 34.82
ks 38.22 3890 3832 44.77

R 7.15  7.87 8.58 20.30

RIBSAME 4150 gL', PLGAWKE H8%, oI
WRER0.2%, AMKAHAEUA80 mL. DL AL T
2 % PLGA/CHSTHER3 AL, T3k IR 4%
H(6.9£5.5)um, HFHFA(10.0£0.6) mV, Ef
EN(15.4£4.6)%, AT N(9.310.2)%-

[l 5 BSA ¥R PLGA W ARKAHMAR S H
MAATEAAR, 82T BRI ORI R A2
., R, BAEMAEN. SGRNE 3.
%3 PLGA #izk 1 PLGA/CHS % 3k ¢ th %2

Tab 3 Comparison of PLGA microspheres and PLGA/CHS
microspheres

TAERIAL, kift/um /MY BHE% RAE%
PLGA T3k 158+18.8 -103£1.1 422%52 54%05

PLGA/CHS Bk 10.0£0.6 754+4.6 9.3+02

M 3 1] WL, PLGA/CHS T ER IR 2 /N T PLGA
TUER, XA e T e R B I ol R i 3
THFAAER . TR aRE, R
(1) PLGA ol BRY AR Ay R T 11 FELIF BH 25 14k o i
H, SR I TT DL 25 3 s ek 1) B g 2 4
2 H(P<<0.05).
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B A 24 1751 PLGA Bk T Lhi . 45
FOLE 1A 2, B AT, 40245 PLGA/CHS il
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Fig 1 Scanning electron micrograph of BSA-loaded PLGA/
CHS microspheres
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2.5 PRAMEEIR

2.5.1  BIRUE WA MR HEFFRIN 40 mg 42y
PLGA/CHS ¥k, #2245 PLGA Bk, 25 AMER,
SrET 5 mL HIEBLE T, A 0.1 mol-L" &
FR ¥ (pH 1.0)3 mL, JE%#%E T, E1(37+05)C
TER IR as KPR #3100 rrmin, 0.5,
1, 2, 4, 6 h IV HUH B0, B0 3 min(Be i 2 000
r-min’), AR 500 pL L35, %k in 500 pL
Bt 0.1 mol- L EhERWAWE, QREEHRIT . LM%
s W E ok BSA S, 1% Pl B

st LRI I BSA R

A = e R B < B 2
PR WP PLGA Bk . PLGA/CHS T ER 1) 2
MR M Ze W& 3. AT LA, PLGA flEk
R HRIBR R, 0.5 h IS BEENIA 32.8%, 2 h
BEIBOEE] 45.2%, SEREHIE, 6 h BN 46.3%. 1M
PLGA/CHS Tk §E 2 3 ik /> 58 B, SELR 25 W) FIRE T,
0.5 h I [ 2R CE N 6.8%, 2h 4 9.3%, 6h &
PR IIAN R 10%.
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Fig 3 Release profiles of BSA from microspheres in 0.1
mol-L™" HCI solution(pH 1.0)
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2.5.2 BB ORI HERIARIX 40 mg %24
PLGA/CHS ¥R, 7524 PLGA fhEk. = AfEk, 4>
AET 5 mL HIEEOE T, I pH 7.4 BIR 2%
MY 3 mL, JERET, B T(37£0.5) CHEERGH
KCPEY, 5% 100 rmin’ !, F 0.5, 1, 2, 4, 6,
12, 24, 48, 72, 96, 144 h FFEUH B0, B0 3
min(#3E 2 000 r-min” "), ABBIEWEL 500 uL L3
W, M0 pH 7.4 BERRZE MK 500 uL, gkEHiRfE. L
TR 2% Sy 7 2 s Fo b BSA i, % R

S RRURIR
st e P RER BSA S
A = R T e x B B
RS PLGA fEK . PLGA-CHS T ER 1) 2
R WK 4. AT RTEUE H, PLGA sk
FERSA A AR I R L AR AL B, 0.5 h
PR ENIE 57.8%, 2 h BEIBUEE] 61.0%, 8 h ik
3| 64.6%, M f5 SFR RIS TR, 48 h fGhEA
PREFAAL . T PLGA-CHS THEKRE W5 D58k, 2 h
IS ) BRUREIECRA N 8.1%, 5B (11 N A\ 7T 4L 2% 24
YIRIRETE, 24 h ) BARETBCR AR 11.2%.
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Fig 4 Release profiles of BSA from microspheres in pH 7.4
PBS
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Fig 5 Release profiles of BSA-loaded PLGA/CHS micros-
pheres prepared with different molecular weight of chitosan
in 0.1 mol-L™! HCI solution(pH 1.0)
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Fig 6 Release profiles of BSA-loaded PLGA/CHS micros-
pheres prepared with different molecular weight of chitosan
in pH 7.4 PBS
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