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Fig.2 ESI-MS Spectra of RALP+FSC (A), RALP+RA (B), RALP+RAP (C), and RALP+RC (D)
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Characterization and in vitro release of chitosan nanoparticles loading norcantharidin
ZHANG Wei, LIU Yang, ZHANG Xue-nong, CHEN Hao
(College of Pharmacy, Suzhou University, Suzhou 215123, China)

Abstract; Objective To prepare the chitosan nanoparticles (particle-diameter<<200 nm) loading nor-
cantharidin, evaluate the quality and spatial representable structure, and release in vitro. Methods Chi-
tosan nanoparticles loading norcantharidin were prepared by ionic cross-linkage process, selecting low
molecular chitosan as carrier, the nanoparticles morphology, particle diameter distribution, entrapped effi-
ciency, loading capacity, recovery rate, content of free amino group on the surface, and release in vitro
were investigated. Meanwhile, spatial structure was investigated by applying IR, XRD, and DSC. Results
The nanoparticles were small [particle diameter (131 +11) nm], uniform distribution (PDI 0.183),
spherical , entrapped efficiency 45.12%, loading-drug capacity 7. 3%, recovery rate 99. 62%, and release
was completed after 70 min. Formation of original matter was indicated by applying IR, XRD, and DSC.
Conclusion Preparation of nanoparticles, selected chitosan with lower molecular as carrier, is perspective

widely.

Key words: norcantharidin; chitosan; nanoparticle; entrapped efficiency; release in vitro

EFERERIRERBEAE T KHE Myla-
bris phalerata Pallas #13#% B/NEE M. cichorii Lin-
naeus M HEKF SR E RNV ERTEY RERE
HARRAFRNBRITHBERROFS . AEAS
HAMR. REFAR.ANTERESER FEATR
REFBHERIT, TRBERHPRRBZIBES
B.REARFATE—RKEFENHEFRAY.AEA
REFMEVHBEEMATRRE RBEE MK
RY. A TREBEENRERRE, CERNFR
KRBV BE, EARAERZKEEAREGY, U
RHBHERBERYE EKTHYERKAERDY

REntE, LBEROEN. B ATHUFAN

FERBHEN S FREEK, K BB H R4 pH
EAGTRREEY RS, TREHRR R OE
K (>200 nm), XEEBHLEHKBENMA LR
B—ERH. KENSFRBOTEERS RIFN
FAEMMIER EREN . —RIAR FEETRREH
X4 F B o A 0 K BRI A2 8 /N, Bt 5 L
R EEM T TFRENTRENARETFERRER
ARAAROGYRE. FORBHAKAEHFR
REAREER, RANE/NTF 200 nm B, 4 BEH 1
THIABFRKHE, EHREGYTHR. BR.B
P 2 SURR BT #1389 76 BB A K BB 2B K 4R 28

200 nm LA k. FB, B FREBAKNNER SR
BB FEREMRE AW, R LY 2F
BEK 10 000 REEHER , RABFEIEH
#200nm ITHERERER-TEHA K, L
RABZYFERENEEYE. TREBHKEERH
WEEEGEHAFTFZHERNIIE, 0 #TEI6k
EERMAML LGS, Mg RS EHIFRE
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% SE AL Th B Y = B HE fa IR . B AT ZE ARSI
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REARNFHYH T BYRBERE 70Y%,
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kEH(EERREAR),X’PERT PRO MPD X-
S8 % RS (B 2 PANalytical 24 ),ME2155
% 43 7 X (#8 B Starorious 24 7)) ,85—2A B{E R
BABHR(ETEENRARL D, Vi
vaflow50 #8 32{% (30000Da %8 B, Kk 3% i , #2 E Staro-
rious 2 7)), AR X 4 F & 8 000~14 000,
tEEHLEANERAF),SHZ—82 RiFER
B (EETEENBRERARD.,

FRERBERE (AR K 985%, #5:
20060508, FM T HFMEH L THRAF) , RRE
(XA FHER IXI0°, BB E:9.2%, B E:
2.95mPa. S, B EXREDH B ), =ZRBERH
(TPP) . JHE Y8 Feu 88U B (b4  BA &R
ERAMERAFD.

2 HEEER

2.1 ZPEFEENHPLC BWMEN

2.1.1 @&k, 6%tk ODS (250 mmX4. 6
mm, 5 pm), KERK AR HshH: 28 -pH 3.1
BEBUK M (10:90) ;& F & : 0. 8 mL/min; R
25 C; M4 :210 nm; FFHEE .20 pL.

2.1.2 HREHKMHE HERREPERERN
B & 100 mg, B F 100 mL IR S, & BKBR,
HWESmin, MEBKEAERS. BEHER 0. 25,
0.5.1.0.2.0,4.0.8.0 mL A3 &F 10 mL &
PomMABMAKEXNEBRY.BREKED AR
0.025,0.05,0.1,0.2,0.4,0.8,1.0 mg/mL § &
W, B 20 pL B, BT W TE AR, LA T BLY J B OR
EHGTREERR, BEBAFRY=925374 X—

1 778. 8,r=0. 999 9,5 H 0. 025~1. 0 mg/mL,

2.1.3 RSN E RERARBER ELRAEE
T #E4E 20 pL, g R E B, FATHRE 3 K. H
ERKTFHERALRERTE, 8B HR & B’
FEAERERNAREKE.

2.2 FUORBAHEREERETH

2.2.1 ZRERER-TEHEAKBENHE HR
ERESETSomL BEAE N 0. 2%BRKEH
B, 68 2 mg/mL RRBEW,BH 0.02g ERE
PEEE RN AP W B Y &, 7E 500 r/min KB
HBHT FRBHIH 20 min, ¥ 20 mL 1. 2 mg/mL
SEBMAKBRUA 1M/ 2s HEEZRBAR
B, 7E 40 C/K TR 10 min, BB KRB
k. A 125 mg HE W1 188 BB, &G, LA
0.45 pm AWK ES . EXFMEFERER KR
RN EAHBSEARKE:EFEAMABY S

188 B &, B i 7 HI8 A & BB K SKRL.
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F 1B 3B AT A AT RBEAORBL, A 1. AT, =
EARERENRBREMENVERL—EMHF
B R KR, B R RS A E R T B A #170. %
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Fig.2 Analysis of particle size

2.2.3 [EWCRKRE B9 mL FORON R KRR,
A 88% H B 6 mL, &8 7 3 40 A %y AL =P, 7 400
W30 K, BK3s WAKHTHABEHR. REN
EERPEFERERNARIKE, 2RBEHBR
BETEEZPEREROEBCR. SRAKNKE
i R R ECR Y 99.62%. LLEWRR
EMRBAHRANRBBMELME.

ERE=MENEFERERNAR/MANEPER
EXHERX100%
2.2.4 AEBHWE RAKBRERE4TC,
30 000 r/min i@ & ¥ % B > 45 min, Lk % ¥ 20
L EARHGEN MR xPERERNER
W THAHR ERARNREPEFERER

RN 45.12%.
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PREZPERERNARKE)/ (MANLPERE X SR
R B X B ) X 100%
2.2.5 RABOME HBMEALTPRESG A
RUEMZAR, SAASRMERBHNESER 3T
HBLR ERAKNBERPEZPREERNERDY
BH7.3%.

BEBR=MAMNEZPERERMHFTE X ERX gH
B /A B 99 KB B K B9 R X 100%
2.2.6 REBMAKEEZROHEEENNE . RAX
REEEN, B5mL HEMNEBAKRRERS,
MA—W1%FER-1%KBEEQ-2HRM, L
0.1 mol/L #5 ¥t NaOH BB M R ATRE . REE
ERHROAETERNERE,HERE 10s ABEN
I, iR NaOH Bl B (AV), BE
0. 2% BEBR/K ¥ W 50 mL, in 20 mL 4% K &, B
5 mL [ W E AT B3R, 8 %5 # 8 NaOH
BRERGQY,). 85 mL BEBPEHREREN
BAHMUHHENFERARNBROZEEE. ¥
FHES K. HEBRNARZEREEAKRNEY
FEWEEER 10. 2 mmol/g(n=5),

REWHEE=0.1X107*X (AV,—AV,)/M
2.3 PIKRNEHHRE BRAKBNKEEREE,
EETHADLD AFBEREN 1cm ,B—70 C
BHELZhE, B, BHRA—S50 CEZRETHRI
PR TR BT B EETLIAE X-FHRT
HEAMERAHBAENE R, REESBHOH
KB AREBHTEHEENE, HNEPERY
RAEKBBREBHRTULPRERNKBIERT
AN ANALPERERNBNETRERS
THYMEME.
2.3.1 AR ECET- RS- BEEH.ZAR
AKNKETHER AEDLH 1B NERE\=ERR
BNEEY I 188 ARSY . MAZR KB EX,
fri8 FT-IR 4 4MEE LA 3.

AR RBLAIMEEDE 3 METER, 5
3 437 em™' (VOH),1 081 em™'(\C—0—C).1 654
em™'(3NH,) . RRMEHRBHE#E SRR, K4
3437 em™'4b O-H M G 3h WML 8 3 420
em ™ b, BERBMNBET 17cm™ , XEHER T —
ERENSFRMSFRIZHE:1 654 cm™ AR
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BURMERA FRREMEEA.

2.3.2 X-SHRAMFH(XRD)2H#7: KA X-SHR £ K
FHED R I kW (FHE 15~60 kV; B #i 5~60
mA) @I, TAMAN -0 AHFR, HHAE
4 ~60° M FHT . MR = RERH. . HEV R
188, =P HER . BARAKE. ATHEFARY
18 MA RN TR/ = RBERA/ MBS
188/ =R RERMBEYH KH#THE, X- 5 &M 4t
B4, AT YRR AP ERES - RERM
PR ERB MR, T RS R B ERE,
EURERES="RBERAZA R A TEROHEEE
R.2ERTEEERK, %KL 188 LR S5%H
KEYERES, SUNBEER B NHEHFTE
MERSBER MRKRRE T, RGA KB
YEHE  RAGYEHUER P,

2.3.3 ZERH#HEHDSC)HH: R A Pyris-1
DSC #4357, BB 5k 44 . R A L 20 0 2 5 3, X
ZAHBYBRRS LY FHEE K 20 C/min, HH
#EH 50~160 C., BEAXMTRE. S RBEMMA.H
BYH 188 MGURKB K TR K (BHBEY B 188)5#
FTME, BB ARMA DSC Mk, WA 5, LKA
) DSC iR 5 B . TPP. I % Y 1§ 188 A 4
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0. 5 mL, [/ & #h i [E] 4+ F& 0. 5 mL . #5456 (8] S 89
B &L 20 pL #4T HPLC €, R, RAEHE
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£1 BUHABHSBY Gts, n=5)
Table 1 Soluble eqution and parameters (x+s, n=5)
W oR Weibull 78 r 24/min tso/min 2%
FLF 333 & Inla(1/(1—F(£))]=0.532 Ins—1.333 4  0.973 79 12.2540.3 6.1540.2
TR AR P<0.01
EPERBERERN InIn[1/(1—F(£))]=0.370 Ins—1. 6412  0.975 28 84.33+0.7  31.35+0.6
G, AR HRAZE KB LS a2 AH MRS BRI AT IR IE .

BEHERP<0.0), Kb, =PEFEE-TE
R AKRLE ta.250B0 B/NTEBAL LHAMEKZ TH
KRREAMFEHERERVER., XATHERN
EHRRERNKBEYEFARERERBKP K
4 LA 07 6 77 9 MR AR T AR 7E , T 90K B P 03
EHANAREEEMY BN =ZRBERAR L
X RES THAYNBRRK, NEYER
BEFAMBEMAY RN, 5 E S, SR P ES R
FRERZHIFBSEE, BB Ee, mE B
A2, ERER NANEEHTFHYER.
3 wig

EEBAFLYHAHT TERMBERN
HEHFRRABFESEH SRR, A
FEMIEIBEKPET . TANBENS S, H&
HEMBFXEDEIER, B, R FERITK
MRHEMEL. BE,—ELK B TREBEHRE
BB — K (200 nm) , XBBH THAER RS
BREFHNA. ALRBAECREAX S TFRE
5REEAUKRR 2N XE, AR TR
BENEEE RABTFASE HEHTHREHT
200 nm MEBREPERERNTRBIORE, iR
RZAHHFEEREETAMNRE FIRP, BT
FHREREREKP KR, HKBET=YFRARY
B)ZHRERAE BIFMKEHE(. 3 g/100 mL,
20 C),EHlt . BEAXKENZANAHEAE. |
R EPERERAGEM, XEXZRBAKH A
MEMYNEREEN. BFESEHENZRER
P PEERERNBETRER ATRRAPR
BB M TR BRI, M T 2 Y8 B,
MNHBaTaNE SARBHELHE.

KBESEARMEZRBEHERZFIKZE
MR S —2 g MEH TAXKERE
MFREE. ATHYELREREREKRPHEE
RALTREMERE. HOREHE—EN
NaOH #i 58 %, B it , b T 43iF W& B Mg b, R A
2 5 9K bk v 1T E S R, U R R B o BE

B KRR RAMNEEEERU TGN
WhLE, S BHM AR RA KRN ES KT BE
A, RABGHEES, UERBREN RN, BL
BRRENE HNETEZRERER-TRBEAKN
MEREHEEEE AR RRAR . ALRRA
HROEEE, UNBEENPER EREENRS
AR, FERETHRRRTEOEEE, AE—
PHEFBmFARTRETANENS S, 24
S X-HEAMHEAMERAHBRMES B
BN ARBEELER. KNBREEER, 58
BRI, KRR B E RS RAEAEATEE
FERNEYHRE.
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