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Preparation and in vitro release of DNA vaccine loaded sodium alginate microspheres

LIU Shan-Kui!, GAO Shen'*, ZHONG Yan-Qiang', ZHANG Hong-Ying?, SUN Shu-Han’? (1. Department of Pharmaceu-
tics , School of Pharmacy, Second Military Medical University, Shanghai 200433, China; 2. Department of Medical Genetics,
College of Basic Medical Sciences)
LABSTRACT] Objective:To prepare DNA vaccine loaded sodium alginate microspheres (DNA-SA-MS) and to evaluate its
dissolution characteristics in vitro. Methods: DNA-SA-MS was prepared with sodium alginate as carriers by the water in oil
(W/0O) emulsion-ion cross-linking method. Physical and chemical characteristics of microspheres, such as mean diameter,
morphology and drug loading were detected. The release characteristics in vitro and its influencing factors were also detected.
Results: Microspheres with good shape and dispersity were prepared. The mean diameters, drug loading and drug entrapment
efficiency were (12.0336.9) pm, 5% and 56. 0% respectively. Release rate was negatively correlated with cross-linking ex-
tent of chitosan, positively correlated with the drug contents. Conclusion: Sodium alginate can be used as biodegradable carri-
ers for the preparation of DNA vaccines microspheres and the microspheres can be used as ideal drug delivery system for DNA
vaccines. The W/O emulsion-ion cross-linking method is simple and particularly good for the structural and functional integri-
ty of DNA vaccines.
[KEY WORDS] DNA vaccine; sodium alginate; microspheres; in vitro release

[Acad ] Sec Mil Med Univ,2004,25(1):58-60]

DNA 5 8 27 2 6 77 3% 2 R HoR 2 b
FEARIEE 3 AVE , B ARE KGR M R RE AN
ERTEENNZ 2T REHARES EH—K
B, T RGP A0 A A SR AR R MW AR
STREAESS T E R TR R AT RN, BT DNA
BT B F R R Y R K A WO AN L R 4
P25y ik B g DN ) S o L B s BB
HHEEEEYHRAER. SEHNBR . CEBRAE
AR B A, TR ) T DNA 2 8 8 8 5T i
R, REBEFEEES T DNA BB 7 HE
BR(-BAIJVE T KIEHE, 5 T8 DNA B
RS . HILHT R A Z5H B, % DNA B H
B BB R, R E R MR A A ER B
DNA B i I 53 7 iR 75 B H MR

DNA 5 8 ] % UM ER 47 2557 2L 5 A LR PR
REMM. R DNA ZEER AT W B8R

FEME RERERRNE 8, BA RN R RN
FIRTRN T, WRBRW I RA T F 20, TEYRE
i YA 3 B R —E R R R ERIER,
BMM S5 2 AT B E A AR X — e, AT
ES PR TR A R AR /N A
PRBERMERED . LI TR RE R
HHRIE , B X DNA B2 i ¥ 3 BR $A 105Kk 50 B 5T 4R B

TSl ok e B4 T DNA B 87 O BR Ak B ER

(DNA-SA-MS) 3 Xt HAKSMR G EREAT T 42
1 HEFFEE

1.1 #HafRH BERMGEIREVABERL

(&M E] ELETHERBHXELRDT E(03DZ219232).
[fEE®A] MNBEZA71),BOUE L4, ETHHIT.

* Corresponding author. E-mail ;liullk@shanghai. online



14 NEE.E DNA ZEHIEERBMROH & RESBH

* 50 »

THERAR A% #1E.20010611); ZBEEFSD
Fl o B R A, B, HE5:20020926) 5 L B %
DNA ZH GE_FEEREEMBEXREEZHMAE
B, 5 :20020926) ; w] £-85,nk iR -85 (fLAF 4k,
E AR R R ) s Ok (B MK, ) ;DNA
marker (2 000 bp, b¥§ @ EAWH AR RAFED) ;B
BRAG BRRRAE VR S EA ML B REA W SN
GATEL

1.2 ME 751G EI M EC LT LR
J7);UV-256 EA 3 EMN(HAZRAFD;
XW-80 BlERIBE A& (LBE —EXENEE D;
800 BB ULIEAS (LI FRIBM ;38 S 3h B
HBE (R ARAREAT ) A4 B 48 (B & Olym-
pus 2y A ) LS 230 Gk E - H11 (£ E Coulters
D& NP

1.3 #EpaHE&E RAURNIALETFRBEH
&P, ¥R T T Bk A A
TZ M T B DNA %1 PBS ¥ ¥ (8. 65 mg/ml)
L5ml, A 5ml .5%MIBEMRMNAER . BREH
ALVER KA BLE K 40 ml A 2 ml B #&- 85
0. 4 mlnkyR-85,1B&H5 4/E R MAH, 7E 4 000 r/
min BERET K K HH I 0 2 AE L BERE 3 min, JE R
W /O L5 88 S5 FEARBE B3 B2 29 1 000 r/min, fITA
4ml BTRBER (5% CaAc, M 10% ZnAc, HWIBE
WO BEFE 5 min, SR J5 BEAREE 3 47300 r/min, 4k
S0P 10 min, ZZERE L BN BB 2400 RS
FL,EE 5 h, BUT 2 2 000 r/min B .L» 3 min, &
Bk, PR B 5 A K Ve % 3 K, A 5 ml KB 5t
FAKEE. BUARIESM 5 ml EREMAP . IMAKE
5 AI7K 15 ml, 1 000 r/min £ B 25 {4 , 7 W5 1% fn
0.05 % T RBEHE W (pH 5~6,5F 3% CaAc,)3.75
ml, 48 ZEHEHE 10 min, 2 000 r/min B.0 3 min, 5
Wk, R B S KV 3 G 5 ml RS
FAKIER, BIKFE ACERETHRE. 4.

L4 MpbiATHRIL BMDNAKRHEERR
HMERIBERW 1 ml, 43 5IMA 1 ml 7K. 1 ml 10%H
BREAW .2 ml 10 HBEEE RS, BIRB K
FREREERHETHRILPREHETE 15 h, U
BELMA 1 ml KR O6F BT WEMBRK
TE IR0 R o P AR

L5 MAKFGETLAHEHMNT EEFERNH
REBR TRRESS LEEY S . BERIUER
B1ml A 2 ml S EBRABR, RIEES 5
min, fH M BRBE AR EEH,3 000 r/min B.0 5 min, B
BRI R 5SRO B B (Daso) 5 AR #E B 28

B E DNA WA E.

E R (Y )= W R E R R 2%
BE (pg /mD) X BB 8 R (mD) /#) #5 Bf DNA %
TR E (ng) X100%
1.6 MRABIBEZRKAIFoHA BI1EEER
WHHRBEER. MAEEKHERE. A 1 HRES
KOBE UK E R ELEE, FTHEEMET
WM TR, RIBERNEEREER 3 ml, MAEE
FERBKHR, AREIE, R LS 230 otk izm
TE A 5 L AR K /N R A) AR
1.7 DNA R &M ErEE BUSBERIAM
HRESBBEERMERAEETESESE, MA
SVAT R BR M IS W, IR B IR & 5 min, fF iRV M 52
4,3 000 r/min B> 3 min, B _EERK 20 pl, 1 %3F
BE¥E MUk /3 #7,EB Yt 5, DL K 2 E ) DNA &
Dot R, WL DNA i MR IE . T &tk 3 Fhly
T& B H b A5 1 AR A I .
1.8 kM 3" EUDNA B ERBRMK
HREEBREEW S DNAEN 1 mg), TA 4 ml
PBS(pH 7. 4), & 37 C/K¥E#E K 100 r/min &%,
WA, 3 000 r/min B0 3 min, lRE & 4 ml,
FEHMA 4 ml PBS(pH 7. 4), LLE 4043 Y6 6 BE i
JE Doso  ITE AW BB E /4 H. UBHES A
0.5%.2. 5% 5% IR (R IERE L #3590
7 M B AL LB 2 5 0.5% 10 % R (A B
BN sV AT RN RIS, B ERURE, R
BRI 5T BB [ Ak b R 2 A M

2 & R

2.1 MepegEALEN AN BB, 7T 1K
BRERIE [ B P 47, S0 B 0 R RGOk
Bk A2 A (12. 03+6. 9) pm, B4R 4> Fi T8 B 40 %8,
98. 3N K MIRKLAZ<<20 pm, RARELFT ALY
H & IR B ZT B 1 000 pg/ml, % % TR ek i1
BHBTESHW/W) , BHE56%. AETHRE
B 2 R R H BE B A BN BOREH KL EH
SHHRUHESE AR BRIB R

2.2 HETZLRAATHRIELSDNA R Y LEH
ZEMG Y DNAKE 3B LLAIREH
BRI, A4 L DNA, XEHIAL-B 752
BRITZAFMT DNA FZH R EE.

2.3 HanakIFoHEeRE HYEITFE
BERXANHERELEMNRZRNIREER
FoRHRESEERNDERMEEX, BEEREN
5 000 r/min B, F¥IRA2 N 11 pem; 2455 3 5 (%



e 650 o

BoEEKE%IR O2004E10,825%

& 3 000 r/min B, F¥PRAZR 20 pm, B F 32 F5H
SRR R, H B M ROR MR B —E ML E,
ALERABICHRAR N 104, REH.EEHN
BELTMTE, BB TX—EK.

2.4 BHEEFAMAREHGY R LE 1A, FER
HEMBIREBINBEHHEER -F.FH1dAHA
MERBR(ERE),2~6d NBHREREARE.H
HHELE,6~10d AR FEERM,10d IFHEER
B, RETE, A FEEH BRAEFHER,
BB ERRER,

2.5 mRBEAKASHRBEGOYEA LE
1B, SERWEE LG o] B3 4 22 K i ek, B 4L
Pl B RS, XBH TAKELNTR
¥ B TSR R LR, A 2
YRR

. 100 r

g

2 80}

2

Q

a 60 F

R

[

¢ 40

§

g 20

© 0 N N N N " " " N " s
2 4 6 8 10 12 14 16 18 20

Release time (#/d)
100

80

60

40

20

Cumulative release rate (%)

2 4 6 8 10 12 14 16 18 20
Release time (#/d)
F1 #HBARERBELLEG®
MUK RERBLERNRMW
Fig 1 Cumulative release rate of microspheres

with different drug loading(A) and with different

cross-linking extent of chitosan(B)
301 #®

ALE R A TS & T DNA 18
BRPIBOR, Z L ZH M T DNA & & A2 E 1 3
R A DNA B2 & R 7 T 85 LA B9 B 3R € DNA.
REHTREATEES FIBENES TER
DNA BRI T Z MR, B3 E REE, A&
AR T Y RERE. FEARSRRAN RN

REHNASRMRBMEAR™ BR T H &% B
T DNA ZEH Bk & 8974k .

DNA 5 5 o R 1 1 7 W 4 0 45 0 i 4 22 4 L
A WA F TR A 16 46 T, DATTG AT 48 5 i@ R A 4
FBEBUR . IR BTRLAR R/ R R B A B
SN, 30T Bl B W A RLAR 23 A B Bl — A <<
20 pm™, AL HIE M HERRR A F A A E

DNA BEH ORI BEAER R REHCRI KRR, B
REEA IR . IS HEIE T, 275 W 40 M A iy
A8 2~ 3 JED B PR » SRoeR 688 24 i 72 1 s ]
AR S 2R A LR R AL 7R e 10 d
NERRENER L2, BB TRAERNER,

DNA B RS AR N R BEOR A 5 T it
— 5.

(& % 3 k]

(17 #BE. EEBEE (M. L F = F B X5 84,2000 1-7.

[2] Pachuk CJ, McCallus DE, Weiner DB, et al. DNA vaccines—
challenges in delivery [J]. Curr Opin Mol Ther,2000,2(2):
188-198.

[3] Dubensky TW Jr, Liu MA, Ulmer JB. Delivery systems for
gene-based vaccines [J]. Mol Med ,2000,6(9):723-732.

[4] Singh M,Briones M,Ott G,et al. Cationic microparticles;a po-
tent delivery system for DNA vaccines[]]. Proc Natl Acad Sci
USA,2000,97(2):811-816.

[5] Wang DQ, Robinson DR, Kwon GS, et al. Encapsulation of
plasmid DNA in biodegradable poly (D, L-lactide-co-glycolic
acid) microspheres as novel approach for immunogene delivery
[J].J Control Release,1999,57(1):9-18.

[6] Walter E,Dreher D,Kok M,et al. Hydrophilic poly (D, L-lac-
tide-co-glycolide) microspheres for the delivery of DNA to hu-
man-derived macrophages and dendritic cells[J]. J Control Re-
lease,2001,76(1-2):149-168.

[7] Aggarwal N, HogenEsch H,Guo P, et al. Biodegradable algi-
nate microspheres as a delivery system for' naked DNA[J]. Can
J Vet Resy1999,63(2):148-152.

[8] Mittal SK, Aggarwal N, Sailaja G, et a/. Immunization with
DNA, adenovirus or both in biodegradable alginate micro-
spheres; effect of route of inoculation on immune response[}].
Vaccine,2000,19(2-3) :253-263.

[9] Coppi G,lannuccelli V,Leo E,er al. Protein immobilization in
crosslinked alginate microparticles[J]. J Microencapsul ,2002,
19(1):37-44.

[10] Hao T,McKeever U,Hedley ML. Biological potency of micro-
sphere encapsulated plasmid DNA[]J]. J Control Release,2000,
69(2):249-259.

(MBI 2003-08-26

[(ExHB\] F X

[fEEIA%A] 2003-11-26



	058
	059
	060

