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ORBERRESEOMBERNGEEHET”
F24 FWRE BAE DER

(PEHFRABHUAETRST BB 610041)
RXH REE

(EFEEMCSRMESRE BE 610041)

T RHUAARAERESRFFAEMABHEREREBREEYEDLARRLIH
(Poly-DL-lactide- -polyethylene glycol, PELA) . PELA & PLA £ 88 A% 53 & £ (HSA) BB %
B FIE % s DUAME B (W, /O/ W) & BOERIRTE MR, MR L 0.5~5.0pm. Al CBB
RN PEASE. BHAERX2.5%, SBENEE 0% AABKETREKAH
WERTRESUEHEER BEAMBEE W/OMNBEASHNRNAREHEERY
0 BRI M R %0 PELA B AEA RBR S8, B EH e .
X@iE FRAMBF_EEBARY AMFOEA, MER, AR

F1RR T A M PR T S R A 4 R E, W R A AL R & Wi Rk K
BRI BS By R AR B SRR G 5 (Y Eldridge $P EE N RAAHENE R D
R0 2 TP I 1 BRI SE T A HE A AR, X AR Y R Gk B R P I v (] B
LAY B B SR e R T, B e e e U] P R SO P A A R R IR R
R R R A R A SN T AR EEM, IMRFEASREEEHEME
2R HATENE R RO TR0 2 B I R M (PLGA) fEBUA M K, RO B E
B 1% 204, NIREHEErE An 4E, HRBMmEC R ARH B ¥ ks PEG 5
A PLA PO ETE S M RRALRE, XEMBRAE T L RESGHAY EHSEHEEN
&0 KRLLARRF PEG & RE) PELA HIEH, HSA WHRRE (T, RABFE R HEXA
WA 2 & R, B E SR T WA AA R R PR SR S LR
MERRR R . EAAER REISNERFFER .

1 Eieis

1.1 ZTEMH

DL-H#(85% ), 4p¥i4k, 4L K224k T.) . PEG( M, = 6000), T~ M {k 2 b5 iR 4 0
A M EE(HSA), BE B2 R b I 5T A = Rl il 3 o B P o A
ROEBRAKS KEE.
1.2 #HEEE

DL-P5 388 (DL-LA) 1 & 2 5 M CHR([8]. PEG B Z REME &, ZBEsE S T PELA

% 1997-12-16 UCFE, 1998-03-16 5 : E X R H 2 8 & RN (B &5 29774034)
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MAERSE R XH[9]. # DL-LA.PEG REIAME TR NS, MES, HEXKERZK,
WHIG 140 ~ 160C KK 4 ~6h. =¥ A X i-0WEB s, HZE T8 BRI RN
(NMR, £ VARIAN) M EZH, RLRACE M 1ER .
1.3 #HEOMNERNHE

PR R P B AR & B DAL AR & (W /O/ WL ) #1107 LA 5% HSA /KB MR K
#H W, PELA M) — F B R fEMAR O, R MKW N MK W, B FI R 2 (5%
FRBKER) B EMEE(HZE 0.09MPa) Bk £ 7. &7 % (8000rpm X 8min),
BERKRRAR, TETESTERBIRR. X PXETESD R AR EM MR,
W./0 B TR P A ORI TR 0 R TR
1.4 RERRIE
1.4.1 HERESEMBREENRILL PRHEFEME(SEM, £EH AMRAY) WE ML
EEMEL 200 AHNFPFEEFRERENRBREE, i+ 8 8BRS F (Efficiency of
microspheres forming, EMF), Bl A REMERE MBS R P E 5 F.
1.4.2 fEKERSAHME BE3FME T B HENRELD 500 a2, I EE
FHRR(DIRBBANMERD.P.=8/D,. Edh 6=[3(D,-D)¥/n-1]",
1.4.3 WEHRPTEACEBRNNTE 100mg MERA -H P REBE, EHKERZIR, W
ERRHHEZ 5. 0mL, ERW P EASERA CBB M e 100,L ERE S 5.0mL
CBB A 7€ 23 £ 1'C [ ¥ 8min /5, Z ML EH(UV-120, H 4 & #)595nm &b & &
EE A E. W EC MU N HSA fERIRHEIZR, A=0.450+0.002C, Hd C R A 0~
1000pg/mL. BT E A WL Y 63.0%.
1.4.4 HERPESHESHTT ZRERAMMN(DSC, £EH PERKIN-ELMER) il £ ¥
EWiEabd B 4 B B 10mg, THEE S 10T /min, FHEER 15~80T .
1.4.5 MIRPRE_IHRSERN HHAIMIBEMIE, AHEHN(GC, LEE
AT N ERERT _ETiR S .
1.5 {NEREIMVER

RN R AE K IR fE B 4R % 8% (SHZ-82, /T A/ K EFF 88 W) ) itk fT, 158 37.0 +
0.5C, IR FH#EZE 100 X/ min. 500mg R E F 0. 1mol/L HCL KiFH P, &% 2h, B.L-5
B, A 10.0mL pH 7.4 BB M (PBS) W, BB — BR B [R) B 00 4 S B b 1 W,
CBB ¥ M P EASE, Fnt kI Hat PBS. 255 4 ek, FI O & ik vl v A B0 1) OO
B 4g/L ALTHIEWL, TEHIR 37.0 20.5C K H QIR EWRE. — SRt R e Y
RIS HERE BE (0].
2 BR5E
2.1 HEER

PELAM S RA R B RRE, LR SR, gt M BEESET
SEATHEEESESRBIE™Y PELA, HE#ERX N,

FOCH(CH;)C0O%,,OFCH,CH,0+—F0CCH(CH; )03,
B H-NMR %4 CH,(8=1.6) .CH,(5=3.6).CH(§ =5. 1) =FEME
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SHMANTEBFEEY P PEG WERS & (cal, wiek), SMAIIRE (add, wt% ) Ik
BLBREEY 50.0% 5, HAFEYS PEG S &S A BAMIE. R R PEG EX 4
FETABALRY PELA M4 FR(IME 1 FiR).

Table 1 The characteristics of PELA

Sample PELA-5 PELA-10 PELA-13 PELA-20 PELA-30 PELA-50
PEG(add, wt% ) 5.0 10.0 13.5 20.0 30.0 50.0
PEG(cal, wt% } 6.1 11.5 13.0 23.3 32.9 59.7
M. (K Da) 98.4 52.2 46.2 25.8 18.2 10.1
2.2 REREIE

B 1% SEM M EMHRESHE, RUMRARAE, RREHWEPE 0.5~ 5um 1
Bl 9 . Eldridge' 2 iE 8 B /M T Spm 09 3R 1E /N 48 5 Ik B 45 RS P 215K i 2 B B2
GEFNREAE, BB o] TR R S B A, A BE A ML BEAT R S B BB KT Spm BROR A
B B MR TR I S A, TR AR K T 10pm A4 BER 7 85 i i 38K RS 72 B2 40 ML 75 v R
W, ASBERE A R S B TR O A T ] 45 O SRR B et 1 R 1 ARBE e A R B A xS
BB PELA B2 00, R E A R FMEPHAH!Y Makm g3 HEH -
S L, R 0RO E MR R 2N, SHAERMMRTRE _ P REHNT 6
=20, iR RIFREX.

FRHE TR EH S MEE HSA S BAR M E AR, DSC B R
ElAmE 2 R ZSHMRNESMEEREME &K, AH =21.71 J/g, M&H B MK
PRAMNERMTRT 0% A, XEO TEAGQEIAYNRE, BEDH R,
HaBEHAS.

AH (Jg)
A2171
B: 4.14
C: 3.04

Endo

30 40 510 6|0 70
7(0)

Fig.2 DSC thermograms of (A) non-protein- carrying
PELA microspheres ( B) PELA/HSA microspheres
( HSA content: 1.20%) and (C) PELA/HSA
microspheres{ HSA:2.05% )

Fig. 1 The scanning electronic
micrograph of PELA/HSA microspheres

2.3 E4HEHHRERBRIENER
AARFPEG 5B PELA HEEAOMK MERTEFHRBE (D). NEFH R
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(D.P)MHTEAUBER(A.E)RESHNE(E.E.) BRESYH AW RRBE X
B, AEMANMENHERGWHRERS v R W, W, IHEEA 0w 0w 8]
PITH 2P LB MRS 0w UK, 0w &/, MEREEBK, B F 5
AR HHROECOHERERAER 0y RMIRREH K. LERR R/, I PLA.
PELA-5.10, Befth f (R R 6 1 (B &, ¥l 3 R/, R BBUA B YRR BUKE, 40 PELA-
13.20.30, 50, K42 P & B W B ¥, M AR RN, WA B/ 2 WA PELA-10 B, fX3K
A.E.RE.E.BJBK, 5514 2.46% M 78.7%, i F§ PLA R X#k P PLGAR 1%
& BlttEE BN R YRR RN SEAN RSN, A ESRERNESCE
RENEPETEL, EHF TE &4 T, PELA EAMBY PLA KBRS TERE, Wit
B E RN

Table 2 Effect of PELA on the properties of microspheres

Polymer y{dyn/cm) u ) D{gm} D.P. A.E.(%) E.E.{%)
PLA 35.34 81.9 6.8 1.39 1.50 1.30 41.6
PELA-5 36.35 81.3 83.7 1.47 0.79 1.50 48.0
PELA-10 40.36 70.4 76.0 2.75 0.93 2.46 78.7
PELA-13 4495 62.5 61.0 4.04 0.90 1.77 56.6
PELA-20 49,52 52.2 50.7 5.73 0.69 1.62 51.8
PELA-30 49.061 49,7 60.2 6.62 0.64 1.53 49.6
PELA-50 51.35 48.0 55.4 8.95 0.58 1.20 38.4

2.4 $hkiBEE I BB o

KEWITRE, AR ZH8 PVA- 1788 UK 88% ) R HFEME ™% PVA-25K(4 T
£ 25000) fEREF], ME AW PLA M PLGA B}, ¥ 0] # S B0 MR A BERR12-5) {0 %
B|H A PELA B, BRI LR B ARY, REFAAR. Nt AL aR S IEREN, i
A E (HEC) B BE (Gelatin) B Z, 8 PEG(4+F 84913 6000 & 2000), U4 PELA
FBM, R T2 %00 & F A MR B SEM Il EMERFHRER(D)FUEE LS
200 - 1CER, f0 0 H SRR (EMF ) . R el f 2 {00 8 B MK R sk 4 v,
HRYTFERIP. AJUESL, H PEGEIAPLA G, AERESWHEALE®R, RERHEELKAN
BAHESYWKBRENKH, AREH PELA HHUEK. B it PELA BUERE 2 KR R[5 #
HESHERERKERMAEKAIH L.

Table 3  Effect of stabilizer system on microspheres

Stabilizer PVA-1788 PVA-25K HEC Gelatin PEG-6K PEG-20K
conc. (%) 5.0 5.0 1.0 1.5 30.0 30.0
¥ (dyn/cm) 36.2 3.6 54.0 54.0 59.5 67.3
EMF(%} <10 <10 65 80 80 >95
D{perm) / / 4.32 2.87 5.42 31.75

2.5 WHEQEEBRHERER
EHHEREOCERN FERN KRB RE R (W,/O/W,) G BHESHNIT
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FUER AT BESKAEN RS R B RT A PENAR BRI EZRTAR
W/OMBEAMBREOCERMNEN ERRAARERERE N AR SYHARR
PRIV HE BRI S E TR (DCM) L RUR A W, (R E 1B R RN WS R LR
4. %IEHE R DCM FAER (KR 10 1) 0, BF 73 Bk SN0 AR H8, T 20 Bt 7
Tk R 2 Al 4 BURRE HL 8 1 R, X FTRE R e T AR 5 5K Ml sc ek B S .

Table 4 Effect of solvent on the amount of protein in microspheres

Solvent  Dichloromethane  Dichloromethane + Acetone  Dichloromethane + Heptane Dichloromethane + Ethyl acetate
(V/V) 1:1 1:1 1:1
A E. (%) 2.13 1.97 1.74 2.46

B 2o an) o7 0 BIR VA R AR A AR, B S IR T & ek, ER R R
AR K 2.46%F 2.31%, f NXPFBERER TN EOBER LW AL AL R
AN i &V E] & -80(S-80), IR ME AMAHE RN 0%.1.0%.2.0%, FFEHREQHE
BE05181.69%.2.18% 1 2.46% . i T HS MN& M & HERI DT 58 W,/0 B E 1, sEA S
MR EaUER.

2.6 PERGIMNER
PLA K PELA EH B E O REERMKL WA 3 fix.

Table 5 The degradation of PLA and PELA

[4](dL/g)
Oday 1 5day 30day 90day

PLA 0.317 0.301 0.269 0.206

[
T

Polymer

o0

PELA 0.357 0.323 0.262 0.126

N

Cumulative {mg HSA)

PLABRMER 2 XBEMT 25%.5 K&

1@ BT 50%, 15 FEE M 525 ; 1 PELA B &

Fig.3 Cumulative refease of HSA from{ A)PELA-10 and RS KBEIT 35%, 15 KR T L 80%.

FEuit 5 PLA #i ., PELA St B E MR &

BASKAHE, BiEREREE, X2 T

PEG3IAPLA T, —HHMERME FEHEDS, —BEENTEASEHESDNES

BT 15.30.90 KF- O B BRI, BEYA ST mE S iR . PELA

REfEE M BT PLA. H SEM MEBMERKXEESHEL, K PLA AWK 90 X5
MR H M BAIE, 0 PELA B MEREE L B0 BELRS, 36 20 BEKIA & Ak
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PREPARATION OF POLY-DL-LACTIDE-b-POLYETHYLENE GLYCOL
MICROSPHERES ENCAPSULATING HUMAN SERUM ALBUMIN

LI Xiaohong, YUAN Minglong, XIONG Chengdong, DENG Xianmo
{ Chengdu Institute of Organic Chemistry, Academia Sinica, Chengde 610041)

JIA Wenxiang, ZHANG Yanhua
( West China University of Medical Sciences, School of Basic Medicine, Chengdu 610041}

Abstract The purpose of this article is to explore the methods preparing biodegradable
microspheres delivery system of vaccines by oral targeting administration. A series of
polymers of DL-lactide and polyethylene glycol( PEG) with different contents of PEG were
synthesized and the microspheres containing human serum albumin{HSA) were prepared by
a solvent evaporation method using 2 W/O/W emulsion. The scanning electron micrograph of
microspheres showed a smooth and spheric surface. The size of microspheres could be
controlled between 0.5~ 10um, which is essential for microspheres to reach the target sites.
The amount of protein in microspheres was 2.5% determined by CBB method and the
entrapemnt ratio achieved approximately 80% . It was concluded that the properties of
polymers, stabilizer system and solvent in oil phase had great effect on the formation of
microspheres, particle size and the protein entrapment ratio. In witro studies indicated that
protein-carrying microspheres of PLLA had a larger burst-effect than that of PELA-10.

Key words Poly-DL-lactide-polyethylene glycol ( PELA ), Human serum albumin,

Microspheres, Oral administration



