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Update of Novel Micro-preparations of Polysaccharides

LI Ni*, HE Caixia®, ZHU Chengb, GAO Jianqinga*(Zhejiang University, a.Institute of Pharmaceutics, b.College of Life
Sciences, Hangzhou 310058, China)

ABSTRAT: OBJECTIVE To review the update of the study on polysaccharide micro-preparations. METHODS The review
discussed the research of novel micro-preparations of polysaccharides in recent years at home and abroad, and the method of
preparation, performance, effective function were also summarized. RESULTS The novel micro-preparation of polysaccharide can
not only improve stability, bioavailability, and difficulty in penetration to some cells of polysaccharide, but also enhance the
pharmacodynamic action and induce the targeting of polysaccharide drugs. CONCLUSION The novel micro-preparations of

polysaccharides are promising, which can be used for effective cancer therapy.

KEY WORDS: polysaccharide; drug delivery system; microsphere; liposome; nanoparticle

WA ARSI, R
REZ, g, | 2oyt . Huret
2 WH BRI T LA R A TR T 7 %2, JEAE
K IRAWFFEN TR AS [R5 98 E D ReidEAT
TSR, 15 2R e 29 sk 1 Y.
S S

ERIEA i R S A IV TR W R AW i 7
TR IO Z B DU R 220k« I s
RGRAEPUIMRAER, WA Ry w, S ENE
4if, T. B WRE4IM & NK g1/, #iSHMA RS
S, Sy AR TP I B A A e A
HHUR A5 A T, RSO R s,
TR, REBEE O A MR AN, Y
e G2 gy M

ZHEAE A E AR e 2 SRR
ANt BA OO HE A1 i 7535 e ) AN SR AR 1, TR
TN 53 T U SOk 550 N T 22 0 2 25 1 1) ol

EE&WHE: WLARHIOCE LU0 H (2006C23015)
EERIN: 20, %, mkAe BIEEE: .
- 620 - Chin JMAP, 2009 August, Vol.26 No.8

W, IR

FUBEIT S T A, LLSE H 2 B m i i sl o FAT
R BEIRORE R FI W R B A 9KkE. T,
ERAE 6 5 AN TR PP IS, A 2 R Y
Y R TC I — 7 P, AR SO0 R AL
TR 7745 28 22 B ORI 8064 T T 2R3k
1 ZHEERAE

g BAAE D — R B an 2y 3k, A B2
WL LI SO LSRR E, AR R, IR
FARLERLRPE . SRR PRI A 2R A3 = 25 )
R PE RIS IH R T 2R
AT T R R %, AR ATl . ZR A
SCHRARE, A 4 2 B IR AR R 034 T BRI
LU PN O L8203l 0 1) 1 R A
P RERUR, RUE PR T RO AN AR, sy 2 B
SEANREA /N T R 0 PR S N s i FLAE AR A
IR TR, 3 B 2 A TR R
FEVR AN BEIES 2 YT (0 96 77 ROR M0 B A 4 AT

Wit/ES0 Tel: (0571)88208437

o [E B R 242 28 2009 4F 8 45 26 4545 8 I

E-mail: gaojianqing@zju.edu.cn




BIG 2k R 50, AMHBEWIEIRTT 29k B
AL, i B 2BV I R IS P e AR
TERP. @FEEEXT LA ST, RER
IRZBERA G DRSS BRI L, AT AR IE AR
it B O EL P B 22 AR T A 3 1) — PR SR, e
WHOHHEA S180 IR /N W1 Bk 4h i ™ 4= NO, LA
J0E NK A = A 40 i 25 25, 2 A R AP R4 fe g
HUBE N AT 5H. T BF9T 2 Wl e iAont
S0 A e A ) P, AN PR B T B TR oA
(1), I W 2 B 77 A S 7 I B A rh s 3
FEIRC B g M ) MR vy, d e ey R A i A 24
WA 8 0 e A P AR B 3 A g R A
Sh BT 1 G A R R PR AR B A A ) I B
WA o DRI 2% 2 BE 2R 25 I Aot T4 i 2 4 24
WIBTIIR VT SRR RIF AT BRI

H AT O A — S0 T- 485 28 2 0 (0 1 4 1) i) 2% 5L
BRIRIE, oo vt AR RAR TR, g 5 AR aRhR
P AR ZE R 4% gl 2 BRI A, IRt L3RI )
B B, AN BPRRIRAL I A0 55
JI AT T 2R G IR 5%, B2 (1) gty 2 0
WA Ry AR 1) 5T (R BROIR BT BRI /N B, MR
JREE R, WAl 20 IR TR G 2 B A W)
BRSO, K8 T KAERNEN. A5RE
EL PEG2000 1E A& i g oA ATkl SR A 25 &
IR 2P RAG R IR AR, H LAS& i g A (1)
KN, REIEERIR A B2 R GO I AR R, e
2P UIR TR, %I e R AR B k. AR
B AR RSO A, RS 0 Z2REAEER E PiA H
AR R B R R A Ase v, A ILAEIRIR b
T ITRE T I B . 46, Bk iz 1
TAHZE RIS DA 1% I 9k AE Bk (DPPC) AR [
BE(CH) A AR, 646 T DR & 2 8 g 04
BALB/c /NS EFERN Hoy JFHE A0 ML IR V6 ST S50 25
R, k2 AT B R U &R
JIESIRR B 8 R R N 4 vtk , 5 500 o o 22 W v
WAAHG, NK 40fas s 1 2 £, e T
SRR A PR R, O IRGS 2481 W AE S AT,
AN, TUE H IR AR B SR 5 500 A AE
IR T P A B I e AR T 5,

iAb, e SCHERARIE IS 43 SR R A 2 K
VERHRE, R 2 B R AR, s
7 LA % e 2 g AR 4%, Bt I A
P LT AR AR AN W 5, pHL BBURK I oA e i o
rpE AN 2525 2% 4 2009 4F 8 F1 55 26 545 8 M

P R IR A S T L 19 I T A S AL IE AE AN I
J&, AHAE DL LI SRR 22 05 28 2 v 1 1N
SRz, RIMHRMMBE S @RI
2 LHENMIKRME

TR AR A 508 L2 CAN I 40 4R, T
AT ) 25 ) SR AL B R L 2 2 R I F 0 B 5
T, SR A R R BLE L R LA Jy T

il % 22 B TR R B Bk T B T R R %
B, A3 20 R8I i I LA R AR S B SR A
B Lo EZ PG w4 B
RIS AL 2 A3 B ORI T B v sl SR A AR e
PRI, 53—y T A Ak 3 1 20 W 25 0 RO R i, A G
P HCH B S IR, UG RIA ST IR . geabh, il
2% 2 PR B R RE A A N R 25 L AT — e
P, 2B TR AR T 2 1 i 4 A R
HEATAEM 5 1 Bk B BE 5 L — PR 2510 H 11

A SCHRFR I T Ik A5 FE s I G R P, AT DA
T FEMIGAT R 15 FH 118 00 S8 1A 405 8 v A 2
W, FRAGFE Ty2la SN M Vi 2. H
J-1 000 KDa [F4) FEVD 1T 1R FE N 2 BE P B (Vi 20
BT ) AT BRI (1 e 2 R, e 2 PVRI T PELA
MR FEU T TR S 2 b, R RIZ8 ik
Tl R B R BRI 1, R4l SR 3R WA O IRk e i
A, AH PR E 1 B8 A  FH) R E  E BY
%, WIS PR N AN, 15 HRE Rk Vi
955 W HA SR o i I R S A ]
TRIP R AR IS il R b AR ik, mT il
FABPUR BRI, e m R PURIRE, K
EL N Qi T 7 ) e e = L

WSR2 2 Bl A Ry v 2 B T I 2 B Ry
2, fedsmbLA s T, A 4 T
SRR RN B S T AL PR, R B iZ 7 g
B bk ¥ 2 AR RN B R 2RI T, AN v e
R E IR R RERTENAEKRE. 20
TF 5% 2% W Ak 3 o LA I 4l Ol AL 4R 4 e LA —
SEFEE RS AE T, AT A ik A A IR I A S it
TR BRI AN, AT R 2 A
AN FUAFIR SR, R4 R 29 i A= i itk
FNFEA B E T

B 2 05 0N FIREFURWTR N, 2R 254
THERALTIF IR TOIT R AR BRI N, I Ak f 2
TR THARSE TR, 2020 ERh
SNz A, AR 1 5Bk g ) 26 7792

Chin JMAP, 2009 August, Vol.26 No.8 <621 -




WA TIRAWTL, JF HNH sk gz, X
X1 2 BRI T 5 2RI 44
3 MK

VE R 20 Ak i SR 34, 9 KRL AT 22 8%
16O TGNV S = D= i /o e W = N1 B R S 7 K
FUH, IR R S AN SO o RS S 2
R BB R . SRR RS I, K
B2 MK BRI T B 9T 5 RS CER . HAT e
20 B 80— AR AR, Hara ok
£ 2 B 25 R A KR FUARGE £E /D

Jests M. de la Fuente 25U 438 T 08 5 4 KR AE
BiRlE. BB, MORVREE IR, AR A
FUE S 4 KR e 0% BEL L IR 0 B e, ol 5 g
S o 22 3 80 )00 N R A e AR R e AL, AT
bR i a5

EH AN Z R AOREIFIHAT T — L84
WS, CAF ik 2 WA BB 250, 43 0l LA SR AN
PLGA S ARAEHIE T PR 4 20 9 K 1l 71 o
BARRHIEW . OS5 RARIE 1) H - 7
P B THERAVENS, R = B0 R B (TPP) o}
FERMAT B T 5 SRR A R GOk, s 52
RGBS AT, AN, RifRdE (e
2 100 nmo &I L5 SR gl AR k2R B 25 W04 B
e, Hil& TR R RN, HA e
=R oS uw e b s A LS il 3 1 R NN S
fFE pH IIEHE, FeIMEIMIE. SR SRBEIH L,
TPP (IR JEE e W5 & Popk M. @R 1 8 FL-va 3%
R K 20 PLGA 4Kk, kifk 28
200 nm Zif7 . LA PLGA g2Kobi K 2K 25 Wt ik
g, A Ik R e 105 e R 2 ) B B SRR B
HEFERSY . PLGA HIIKIES,

2 B 9l K3 AR SRR S B T iR R
WU BEFIVG T SR B, AR H R MR AF 7 7
Hil% T2 EE . BB BERL NS E
AN Gy 8 ) )

4 RE

b 5 15 P A0 2 85 AR B R PRI RR N T
fift, ZWEAEVE 2280 VR TT Th B SN R R Y.
M s, MG RENART R, HEE2
B 4337 AR S 750 P o) % R0 S Rk — i, X
FEIFAE AR Be AT R v AR G IR, $e itk
YIRIREE, R 2995 1, (Edt 2, s
AR RS o AR H T 2R AR R g i T

<622 Chin JMAP, 2009 August, Vol.26 No.8

(RN ESbe e DYNE URCE TSR S SN Ve 6 )
I EIAFAE € MR, ] SRBBIX LEHR, )46
2 ST IR 20 B 2R 25 ) (V0BT L ok 11 772 4 s BF o
& T ) — >k

REFERENCES

[1] LIS, WU Q H, CHEN C, et al. Recent research progress on
anti-tumor activity of polysaccharides[J]. Chin J Biochem
Pharm(H 4 4L 25#)7% %), 2007, 28(3): 213-215.

[2] DONG Q, FANG J N. Applications of polysaccharides in
medicine[J]. Chin Pharm J(*}[E 252 %%7%), 2001, 36(10):
649-652.

[3] XU Y H, YANG Y L, PENG H L, et al. Preparation of a
Laminaran liposomes and its quality evaluation[J]. Her Med(l%
#134R), 2007, 26(1): 60-62.

[4] SARANGI I, GHOSH D, BHUTIA S K, et al. Anti-tumor and
immunomodulating effects of Pleurotus ostreatus mycelia-
derived proteoglycans [J]. Int Immunopharmacol, 2006, 6(8):
1287-1297.

[5S] GAOJC, CHALJ K, YIN H N, et al. The study of selective
depletion of monocytes macrophages by liposome encapsulated
Clodronate [J]. Med J Chin PLA(fi# % PE 2 24 %), 2003,
28(10): 890-893.

[6] WANG J H, YANG R, WANG K P, et al. Preparation of
Polyporus umbellatus polysaccharides long  circulating
liposomes and quality control [J]. Chin J Hosp Pharm( /¥ [
[t 222k 8), 2007, 27(1): 98-100.

[77 SHENG J Q, DUAN F L, ZHANG H G. Effect of oral
lentinan-liposome in NK cells of gilyphatic tissue and its
anti-tumor activity [J]. Chin New Drugs J(7 E ¥ 224 &),
1999, 8(6): 379-381.

[8] SHENG J Q, DUAN F L, YANG S Y. Effect of oral
administration with Letinan entrapped liposome on NK Cell
activity in vivo[J]. Chin J Exp Clin Immunol( " [E 55256 Ifs K e
B2 7R, 1999, 11(2): 42-45.

[97 LI S M, YANG F, LI R. Preparation of APS(Astragalus
Polysaccharide) liposomes [J]. Chin J Spec Lab(Jt: 555 %),
2008, 25(2): 164-166.

[10] FENG Z Z, GUAN D X, ZHANG X T. Study on the

of the cordyceps sinensis sacc
polysaccharide liposomal oral liquid by orthogonal design [J].
China Pharm(* [E 2)k), 2005, 14(8): 50-51.

[11] SRIAMORNASK P, NUNTHANID J. Calcium pectinate gel
beads for controlled release drug delivery: Preparation and in
vitro release studies [J]. Int J Pharm, 1998, 160(2): 207-212.

[12] KLUGMAN K P, KODRNHOF H J, ROBBINS J B H, et al.
Immunogenicity, efficacy and serological correlate of

preparation  process

protection of Salmanella typhi Vi vaccine three years after
immunization [J]. Vaccine, 1996, 14(5): 435-438.

[13] YANG C, YAN R H, ZENG W, et al. Experimental study of
controlled release microencapsulated samonella typhi capsular
polysaccharide vaccines immunized mice [J]. J Biomed Eng(4:
Pl 2 TR IR AR, 2003, 24(4): 626-629.

[14] ALLAOUI-ATTAEKI K, FATTAL E.
immunogenicity elicited in mice by oral vaccination with
phosphotylcholine encapsulated in PLG microspheres [J].
Vaccine, 1998, 16(7): 685-691.

[15] CHEN H L, Li D F, CHANG BY, et al. Effects of Chinese

Mucosal

o [E B R 242 28 2009 4F 8 45 26 4545 8 I



[16]

[17]

(18]

herbal polysaccharides on the immunity and growth of young
broilers [J]. Poultry Science(X & F}2%), 2003, 82(3): 364-370.

LI Y J, ZHAO X J. Effects of microcapsule of profitable
microbe and astragalus polysaccharide on growth performance,

immune organ index and blood biochemical index of chicks [J].

J Anhui Agricultural Sci( % # & Mk F} %), 2007, 35(1):
100-103.

JESUS M, DE LA FUENTE, SOLEDAD PENADE.
Glyconanoparticles: Types, synthesis and applications in
glycoscience, biomedicine and material science [J]. Biochim
Biophys Acta, 2006, 1760(4): 636-651.

WANG Y, CHEN D W, WANG W. Preparation of chitosan

[19]

[20]

nanoparticles based on an ionic gelation process [J]. J
Shenyang Pharm Univ(k B 25 8L K 2% 22 4)), 2007, 24(10):
607-610.
QUAN G, TAO W. Chitosan nanoparticle as protein delivery
carrier-Systematic examination of fabrication conditions for
efficient loading and release [J]. Colloids Surf B Biointerfaces.
2007, 59(1): 24-34.
LV G X, PENG HS, LIU X J, et al. Preparation, morpha and in
release of poly (D, L-Lactic-co-glycolic Acid)
nanoparticles containing voriconazole [J]. Chin J Biologicals
(b E i 2 2R aR), 2008, 21(1): 42-44.

Wk FH: 2008-12-24

vitro



