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FAMELF, A T R pE

5-Fu A1 Amp F— 873 (K& Bl T3 kAT %
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T3 b 0 4 7
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P W HERE TE R R 2 e PR B AR, L,
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ARSI R T HOCKL AR Amp-5-Fu 5 1A K]
Fids Je o3 ATREAT T I 5E , SRR, Rif£<145 nm,
KAL), BIER A

WAHMBEZG S0 KW, Amp-5-Fu Jig U (14 11 35
BRI 2528 . R AR Il B 255
R TR, TR E TR B R 2R TR 2

15, HE T KR .

AL T PRI 254 5-Fu Al Amp
[F) I 6, 3 T I 0T A 45 245 2 400 4 1 32 07 g AR
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Preparation and Characterization of Vincristine Sulfate-loaded Solid Lipid Nanoparticles

XIA Aixiaol, SONG Qianqianz, SUN Yuanl, ZHOU Pengl, DU Yougongl, LI Fanzhuz*(l.Taizhou Hospital of
Zhejiang Province, Department of Pharmacy, Linhai 317000, China; 2.College of Pharmaceutical Science, Zhejiang Chinese
Medical University, Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To prepare vincristine sulfate-solid lipid nanoparticles(VCR-SLN) with single stearic acid
glyceride as its lipid matrix and investigate its characterization. METHODS Multiple emulsion-solvent diffusion technique
was adopted to prepare VCR-SLN and the orthogonal design was applied to optimize its formula and technology. Its morphology,
particle size, { potential, drug entrapment efficiency, drug loading capacity and in vitro release of the VCR-SLN were
investigated. RESULTS VCR-SLN were spherelike and smooth, the mean particles size was (144.83+£2.71)nm, { potential was
(—24.77+0.513)mV, entrapment efficiency was (40.54+0.45)%, drug loading capacity was (1.14+0.074)%. The release profile of
vincristine sulfate in vitro fitted Weibull equation. CONCLUSION VCR-SLN can be prepared very well by multiple

emulsion-solvent diffusion technique.

KEY WORDS: preparation; vincristine sulfate; solid lipid nanoparticles
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WREL AR IRXUR 4 M PR R AN L e th A o s
KB AR DU A R4, (AP iR,
XA E 25 R AT FH 7 Rl 2 ANER] . [l 4
Jig J5 4K K (solid lipid nanoparticles, SLN)XHZ:
PR e 20 2 PRI SRR A B0k, O ARG i 4
(IR 2G5/ . Miller FRILH 5 G R4 24
AU, EULZ P AR RRBA SRR L,
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Tifl o XMk AR by, HEANEN E
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R BRI I I A A . ARSI DL R IR R
HMBE(GMS) SR8 I R B RL, R S FLE 45
RALH S BIR KA SLN, 76 Pk 2% 22 (1) 5
fih I, DLIEAS WAl 5 K il 46 T2, %52
A RifE. Zeta WAL BEER. T EAAS
REIBIEfE

1 XE5mH

Labconco ¥4 T ML (3 [ Labconco 24 #));
TGL-16B i 15 20 DAL R 2= R )
Marvern Measurement #v & il %ﬁ((ﬁé Ly IR 3CAY
AR AT]); Agilent 1200 0B (45X (35 H
Agilent A 1]); UV-1700 K403 66 B v (H A it
Aw]); HI-6B 22 Sl 7 i e BL (8 2 i e 5k
AXES) ); CP225D HLT-RF- (b i FE 2 AL A%
ZEGA R T Mill-Q i 4li/K 4% (32 [E Millpore 72~
7il); RES2CS Be#k 78 K (g o A AL AXAS ) )s
JEM-1200EX 3% 3} HL 7 Bl BE(H A Jeol A7),

W B KA B (i r KA 2 A IR A ], 4l
JE>98%, #it'5 20100902); s vba 188(fk [
BASF /A ), fit'5 WPAF538B); HUAd i 12 H il g (2
[ 52008 7, #65 127339); 18 A5 (72 E Cognis
], b5 CG43060020); K G BRI (AR E 25
LR FIATBR A, #b5 W20100601); HE
Bh(Sigma 2 H], L5 104K0060); 2B 24 (Sigma
AT, Mw=13 000~23 000 Da, fit*5 10918AE);
= L% HEE(3EE Honeywell Burdick&Jackson 2
wl); WERR((0 k4, S TEDIA Awl); BHASEHR
Bio> 7B M 7 000 Da, EigatSRHL KR EARA
Al)s HAb T A o3 pr 4l
2 FAEEER
2.1 BRERACHEB RS
211 @miks&ME KR HPLC ik, (% H:: Hypersil
ODS2 Cig #£(4.6 mm X200 mm, 5 um); WEIAH:
FE-/K-= 21 (140 : 60 & 1)(#EHR I pH=7.0); ¥
1.0 mL-min's A28 35 °Cs WK : 297 nm,
HEFE R 20 pLo HAUERSH]) 24 6.080 min.

212 ArdEMIZ ] R RRICER R KA BT 1.0
mg & T 10 mL ®, HZARKEMEIEERZ
FEAE DA o) A 4 R G 35 e X — o R FRLGG AS TR
MW e w22, FfkEd 1, 5, 10, 15,

20, 40, 60, 80 ug-mL ™" RIIBFAERE I . 1% “2.1.17
TN S S E AT 0 B, kIR, LR R K
P ELAC R 252 2013 4F 2 HER 30 55 2 1

BB E (C) A REAR bR, VTR (A) R P AL bR AT
kM, 1935 A=21.3943C-5.985 1,
r=0.999 8(n=8).
213 GWHEMELENE KHRLGELEL
4 HPLC 7 5 19 ) K (entrapment efficiency, EE)
53§24 B (drug loading, DL). Ki% BEIHRKEF
TR ] A g T 4 KR A 1.00 mL, SR 0.1
mol-L™" (1 ER IR 1T pH #1] 1.2 UBkgh Kok, FRk
AR ZEEE O, B e O (ER, 15 000
rmin~', 40 min)Jii B I 20 uL, H 0.22 pm 13
FLIEREDER, BUSEIEWI%E “2.1.17 TR (il 41
W, T BB PR R K AR R, 0 W
T3 K e i A R A T ol ] 4 I T 4 DK T A v
W 1.00 mL, IO S BEIE S, 2 244 10.00 mL,
)2 SR A g KR b (R R K AR B & =, A
Wos #4 1.00 mL it B K 2 B[ 44 i 5 4 KR i
W RR TG RREE, WAE Wee % BT A0 5
5 SLN M B F 25 & BE/%=(Wo-W;)/W X
100%; DL/%=(Wo-W,)/W,X 100%.
22 IEARSER T

PR HH AR, kP GMS = (A)-
GMS 5 K & B A5 5t & EL(B) VA VI 188 ¥k i
(C) RFLHE I E|(D)ARK K2, & R ZRIEH 3
AIKF, W 1o FIEZ R Lo 2 HESZ %,
DURIAR . A5 2% 53R hn . W FLEE 75 414 i
JiE 30 sHRL A 20 s(200 W, HH 1s, [ 1 s),
PEPERESE N 1000 rmin”'; EILEATAL, TIFRN
300 W.

F1EZRBRE AL
Tab 1 Factors and levels in the orthogonal design
A2

AP A EERERE B REEASE NS 0 C ikl D SIILES

H il e /mg NG 188/% 8] /s
1 40 311 1.0 30
2 45 45:1 1.5 60
3 50 5:1 2.0 90

221 IEASEIG SR N IR Bk IEAT SE
U 25 AT SR B0 HT , BLAR (y) )R EL 3 26 (v, ) 70 il 2
55%F0 45% MM R B 7y, LA VR (Y)=55(1-y/
179.1)+45 Xy,/42.6. SR IR 2 FIZ 3,
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x2 EXRKTEME
Tab 2 Design and result of orthogonal design

A ESES RifR/ AL AR/
SR
A B C D nm %
1 1 1 1 1 145.1  32.8 45.09
2 1 2 2 2 179.1 289  30.53
3 1 3 3 3 132.1 287 4475
4 2 1 2 3 149.0 39.6. 51.07
5 2 2 3 1 149.2  36.6 47.84
6 2 3 1 2 130.0 42.6 54.83
7 3 1 3 2 118.9 343 5496
8 3 2 1 3 94.18 373 65.48
9 3 3 2 1 1583  40.0 49.27
K,y 40.173 50.372 55.133 47.401

K 51.248 47.949 43.626 46.774
K; 56.572 49.618 49.184 53.767
R 16.442 2426 11.507  6.993

R3 TEMEK

Tab 3 Variance analysis of the orthogonal design

T3 ZE AU B 2257 7 Rl H e F1H BE
A 422.643 2 45.726 "P<0.05
C 198.692 2 21.496 "P<0.05
D 89.812 2 9.717

B(# %) 5.92 2

E: Foose2=19
Note: F0_05(272):19

R 2 AR ZE BT RAE RSN, 7 LAIA &S 2R
WA SRR 4 AR, o5 3 Rg i A
N RS AR H e A, s vb e 188 KR,
O AR Tl e 5 K SRR T L, R
R4 BIEERER
Tab 4 The result of verification test

A ZHEF N A>C>D>B. &1 515 % I %K
ZHFEME K Koy Ky SRR KMEER
MR, HHEE FRERS LML N
AsBCiDs, RIVERLRE ISR H R #0450 mg, PR
JERR H e S5 K IR IR s Lo 3 0 1, s
U8 188 WK B0 1.0%, 52 5L HE 75 I [R] 2 90 s(L 2 300
W, LTAE1s, [HELSs).

222 MRALMHIS T2 RS SRR R R H
fi5 50 mg F1 16 mg K IPEENE, HAH T 1 mL &
% QA AP B R KA BTk 4.5 mg AT
200 pL ZEUH/K R A KA, TRA I iR E 30 s,
TERLE A AL PE 20 s (D3 200 W, TAE 1s, [H&EL
1s), 13 W/O ¥IFL; bl Ja S 2B I FL A 2] 3
mL & 1%JHE 70 188 /KB, HRSKHE - 4b
H 90 s(Th#H 300 W, T fE 1s, [HHEL1s)fF WO/W
S, BRI T 1% 188 17 10 mL 7K
W, e R ZANER, 1A A
Y61 VCR-SLN A

223 EfETZEWIUE Ak —PHEREET 2N
AR MR T, e RO AS IR B0 4 SR A5 ) B
T2, 4% 3 41t VCR-SLN. T 25041 5206 45 5 0,
* 4. ERPLERAS, SLN P42, PDI.
Zeta WO GLEPRAIZZ RN E, KUIH)
% LR e R

SERG R4 /mm EZ i €% Zeta {7 /mV 45 /% K%
1 141.3 0.257 -24.33 40.21 1.23
2 147.9 0.278 —24 .44 41.45 1.05
3 145.3 0.293 -25.47 39.98 1.16

S A4H 144.83+2.71 0.276+0.014 —24.77+0.513 40.54+0.45 1.14+0.074

2.3 VCR-SLN JEAM 5

AN, BDOE R HTHIAS VCR-SLN R AR%
FnFAR L, ¥ E 10 min 5 HIERA T,
TN 2.0% B A RV VT8 M9 _E 41 % 3 min, HARHE
T, HIE S BT BB WS . AE I
B ol L, 4Kk 2 BRE B8R IR D, 213
W RN RATATEISS), R 2 8] A WAL 2 R 5
L%, WK 1.
2.4 PRI Zeta HLA

Hd i VCR-SLN JRAA S, FRLFE Il s A3
SE YN KR 1)1 g ki A% SR AR 53 A » £ VCR-SLN -
YJkifte h(145.4+3.6)nm, PDI Jy 0.285+0.016,
Zeta LA 43(-28.41£0.07)mV, LK 2, 3.
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1 VCR-SLN 3% 4 #.4% B F (600 000 X))
Figl TEM of VCR-SLN(600 000X)
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2.5 VCR-SLN RGNS I

251 IENTIEXNADIRM R 1 mg B
FR K AB IR 50 mL & R/KS e )G, B
10 mL JAN AT 50 mL 2 25 2% it (pH 7.4 F1 pH
6.8) I M, 37 °C, 100 rmin” #idE. ik
By )a, WO 1 mL, DU SR TB0E BT £ R0 RE N
TR R KA I R L s K A S B AT AR
AR, [FE, e BTSN o i 1R K A
BB AL, LAt IR K A R 1) A R T S A A
A, SRR, MANBNEE, mRKHE
WOk IR BE R AT B R A, B IE AT AR R R
KA BB A I ER

252 pdEMIZELsl] RS PRI R KB 1.0
mg, 150 mL Sk, N pH 7.4 B #h 2% e
7%, 1350 20 pugmL ™ IRESI. RE R
0.25, 0.5, 1.0, 2.0, 2.5, 4, 5mL T 10 mL &
1, H pH 7.4 SRR SR E AR ZIEE, 15 0.5,
1.0, 2.0, 4.0, 5.0, 8.0, 10.0 ug'mL ™" [f] R ¥ bRk
Wl 1 0.22 pm FAALUEME, HEFE 20 pL. DLKRJE

B HI 24 2013 4F 2 55 30 4555 2 1)

(C) X e 1f B (A) HE AT e PR BLH L, 3 07 B
A=17.58C—0.846 0(r=0.999 8), 7 0.5~10.0 ugrmL™"'
WL TE R, [R5 % VCR 76 pH6.8 iR #h 22
WP AR E 2k A=20.30C—~1.242 8(r=0.999 8), 7F
0.5~10.0 pg-mL™" P Z& 1tk BT .

2.5.3  PRANBEIBUE I e g 1 SR LB A Ik
X} VCR-SLN [FAR SN 2 RFESEAT BIF 5T o s 25 5 L
[FI 4L 25 1) VCR-SLN JIARH K 2 mL, & T4b8E
HREN RN, KEOHLE . S 2B
BT 50 mL pH 7.4 Al pH 6.8 IR & 22 mom
F(37+0.5)CHEKBIRE (75 rmin"), T 0.1,
0.25, 0.5, 0.75, 1, 125, 1.5, 1.75, 2, 2.5, 3,
4, 5, 6, 8, 12, 24 h BUFE 1 mL, ZEIAMINEE &=
AR B, AT 022 pm BRALUEME, I
AN R I ) s R R KA T & 1, 3% LR AOHE
B OBURE i (M) F1BUE B E 2 R (Qn) -
Mn=CyVo+ X CiVi; Qn(%)= My/CoX 100%. HH,
M 4 5 5] ) S0 SRR M s Qp Jhy 75 I [) A 2
BRI 4325 Co NS n ANARF ] 55 FR S 25 94
&5 Vo AR AR Vi IR ol i
ANEURE IS [R] 5 00 S0 25 R BE s Co i VIR I
VCR-SLN {RSMEE TR 2 WL 4.

120
100
80F
60

40r

SRR 2% %

20

0 5 ]E) I,r: 2.0 2‘5 Bb
4 VCR-SLN {R/MNEK th 4.(n=3)
Fig4 Drug release profiles of VCR-SLN in vitro(n=3)
VCR-SLN £ pH 7.4 Al pH 6.8 [f] PBS 221
HRBZ I WK 4. BT, B
VCR-SLN 7E pH 7.4 B U B 2% pH 6.8
PR . VCR-SLN {5 P A1 J5 b 46 I RE T80
P, ARG, 4h N4 R
TCET 23393 WA 65.20%(pH 7.4)F1 41.25%(pH 6.8),
B 5 R 2 2Rt A, T 24 h B EEURRE 2>
Fo 5 97.80%(pH 7.4)F1 81.60%(pH 6.8), HA
W ZRAEH . 45 W], VCR-SLN 7& pH 7.4
Al pH 6.8 [f] PBS L2l (R 24T M IITT &
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Weibull J5 %, 43514 Inln(1/1-Q) =0.7541nt—1.669,
r’=0.982 0(pH 7.4) % Inln(1/1-Q) =0.775Int—1.080,
r’=0.999 0(pH 6.8).
3 itie

SLN & kR 2, HAMBFELRIL. &
AR B FFESE . RS R AL B
3 Fh7 % VCR-SLN, AR R W6 K 25 BBk %
PEUFROPE I, B e W/O/W & FL-H5 51045 K ik,
ZIT RIS A KSR N T 24, K i d
THEAVIAAAE T, A3 LA R 40%~60%.
B2 MO R TSRS . SREE
R B R B W/O/W TR L P KA B
TKERBE S M FLA T T (AR S 56K F K W OB T
5%, T AT B BR 1 3t i S S K I FLAR T TT
JE A S 56 R T Vb 1 188) 5%, I AR KA 4
R A, JFIRE G 2 MY . ARSI B IR 1)
5LV B IR R H RS T ML,
KA FBIK AR W) 23 B P B oK 1k
291 Wi/O BUFLIR, FRAERERE I 4500 T o0 i &
A RE R ARG KA W) R B W/O/W,
R, AR, S, T, BSR4
MK o RIS, RS -4 e - AR I i e 52 3F
AT AFEAIRIT B N, K 25 et
2GR 5 A A g ko [ AT e, B
FEROEP S VR R oy AN

I A dF 2R I 43 85 5 1k 2 A R 0
W, BT, IR B OVERE R RS . 2R
LRI E T, e R s, Eid s
WO HUAR R R, B R ARG TRR
BREHFKS pH (MR, I sk R 1433058
ZErAT, BAMRRBAE TR, SRR T
H SRR . ARSI HOR T A SRR 244 R pH
1.2, LAl SLN SR HA, MRk Rz i,
fi SLN UTRE I S50 B 29 o B, SR 4 ad il By
D (0 4E K 15000 rmin”', 40 min), 153
Woe BB 2SR E A B R, ¥
AR 29 AE KM R AT L IR R, 5 DT 5 2
IR G B nT B8R 45 s 1 A e 5 R O v o B
M KA B AE K Th v, B 1 g fEFE 1~10 mL /Kt
Vi, ARSI BT ) SLN A A R K 258 Bk 1 vk
JEL) K 3.07 mgmL™, G T HARRE M, RIAE
S ERER IR K AR A B SLN ks, B Tk ik
IEWBCR A L2 R T I A e, R
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REE B3R 29 e v vE S T 2
Y&

VCR-SLN (B 2k i 0 T hn R 25, )5
RSBy . JT U PRIdURE 24 (10 Ji DR 2 B W B A 44
KL R T B o PG 58 1) B L 2 KR 4 (1 25 )
RS (VI 8] A 8 3 B8 1 AN 2 A KR P A 3
(U2, AE AR SNRE TR I8 AT 91 58 20 W B 2 3
2y LAY HOT ACPREERE N s 53— 5 T
FERETRAII,  AAKRL P 25 Dk R sy, T RE TR
JRH I 25 IR BERAR 3K 8 38 [ (9 A7 A T A
SRS 20 b O AR 1T B 2 2 W PR EDRE TR A
e FEdlE R, M I R N AT
W BRERJZ IR e] SR “CRBEER T 1
P FERETBCERE S, TR KR
VPR P38 0t 320 T I 2R R i I e
PRI AT BEAE A KRR R AL, SEEBAEREY
PR TR AR T AR [ AR IR o N 2. )
WIZR MG RE 25 0 Jg DAL, R PR A Bt A T T S
25 ) DR TR 56 SR MVRE TR TR 24 0 IR J5E 8 i T
STEURASMIZ [ARZIE S 220, SLN H i) 4
it PR A A BT 4y LB R ) SR 2 MR R I, X
TSI B KORL AT T 1R B ML o

WL 2 RGTBEFEAR VCR AN RN, 4 2E
PIREE, HHT VCR fE A B E L2t T IR
FU, AR IR 32 1 Je 25 SRAR 5 PE AT IR o 25
DI, i EAFAE VCR IARIRL Ry, E—b
BEARFCA RN, SER A TN E), Rf 52 VCR B
LRHEECE RS N IPER TR
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Content Determination of Quercetin in Brassica Rapa L. by HPLC

TAOERDAHONG Hailigian, MA Guizhi, WANG Jing, DUISHANBIEKE Gunana(College of Pharmacy, Xinjiang

Medical University, Urumqi 830054, China)

ABSTRACT: OBJECTIVE To establish the content determination method of quercetin in Brassica rapa L., and so as to
provide reference for its quality control. METHODS The content of quercetin in Brassica rapa L. was determined by HPLC.
The chromatographic conditions were as follows: Kromasil C;g(4.6 mmx250 mm, 5 pum), mobile phase was methanol-0.1%

phosphoric acid(50 : 50), flow rate 1.0 mL-min', column temperature at 30 ‘C, detection wavelength 360 nm. RESULTS

Querectin showed a good linear relationship in the range of 2.525 6-15.153 6 pug-mL™", the average recovery was 101.4% and
RSD was 1.1%. CONCLUSION  The established method is simple and rapid with good reproducibility, and can be used for the

quality control of Brassica rapa L.
KEY WORDS: Brassica rapa L.; quercetin; HPLC
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