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RER', RAEW, EXP, 4 &
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LMK B, W M 450001)

W OE: ARBS-RAFEGS-FUMNMNHFE BEEFHNEA REEHRR T IBAR A LK
PRERE RSB LIH AR AR AR, AL - SN EREHES - KRB
WEAERAMASK(5-FU-MSLN). A # 244X Bk B LA FER P EL R HNMELL#
ATHAL, P4 %% 5-FU -MSLN .4 % 5 58.35% . ML ALK MEB KM TALBIABLANR
K BBSHEN EHEHERAETRE AL BRBANREERIEAEERT RRSRAR,5-

FU - MSLN 2 % # 2 8 % bk 2 H Je s 4 Al

KI5 - RARER  MUBARBRA AL, TLRK GHE

RE ST TQ469; R944 XRKERIREG: A

mf

0 5l

5 - B R®EIE (5 - fluorouracil ,§ - FU) &I 5K
HRMRMESEw 2" ERAT &MLk
BRI HEOREENE, FRERRK, RS
HBENER. HAENIMRAREBRERNAERS -
FIREERH MM FEEAS5 -FUIBHE S5 -FUS
EWERS - FU GORAFI LR 5 - FU Bk B8 B
Kebr. BE M B 1A B 5 44 K %r ( Magnetic Solid Lipid
Nanoparticle , MSLN ) &2 iff 4F 3 B 77 89 — Fp g 4 0
F#A, ZR R EA Y RN BA LY e B8R
FITIEEFIIA YT D8R %) 4 [ K A5 B 49 K B 0 7 &
FEAAIRE.AOBR . EAE . BRASHE
20274 Mao %) LATE G MR v 8K, 85T B 5
HH5 - FUR e B RS RA KB AN EREE
K,LL100 mg 5 - FU A6, . UK 22.40% ,
5 ~ % 5R % e B 4 B 14 A8 B 90K 8L (5 - FU -~
MSLN)MH S HATEAIERLRE. AHRES
EYBE (EABRERRE) SYBER (R
M) _fRm bk, RAEH -BHERERES
- FU - MSLN, {if 5 - FU % £ % 78 8% ¥ B & I8 |
YRR ARKES BERTH RREREAM,
FUGHRIERER, BdRREIZRYER

WA B A ;2009 - 12 - 05; 41T H #3:2010 - 01 - 18

Wit 3 & T L 47 T Hhit.
1 TRH{HH

1.1 #F5EH

7401 -90 63, 3 B P 2% (R B4 24 2 (U 4%
J);BRIID s FRE(EEFEZFHAA);
Y92 - A BB MR BOL(THEHZ £ R R
MAEBRAE); UV - 2102 PC 5 - 0] R HHE
H( LB ERE{N AR F)) ; Nano - 2890 &)
BORGUKBL B A AL (EE 5 /R XA 7)) ; Tecnai
G20 S - TWIN ZE 4t F BB (22 FEIAH);
B ESRRE R (R M R 2R B ) ; XSP3A B
HERME( LS EEERENE).

S-FU(HEMEIMATHERAA, #S:
061108, 4 =99% ) ; LB Is M H i B (R & A
A TREMT) ;SR EMBEE( LB EREEA
TEBRASR)AEVLE - 188( LEHEAT
ARAF) HHEAKNEK=%(AH NEK
Bl 10 ~20 nm) ; B RBHEER (ELRAR, EMH
BEEBF VLR A fL 8 RL)T).
1.2 5-FU-MSLN f§$i& %%

HERBRL FBEAEEME M. SLAXE
BABEAE A 20 mL XK Z ARG RSB

XL B B M TR B R BT H (0835GYS33261 - 1)
EESGH - AEB1963-) , B WEEMHAFHKEBHE, TENEANAH BYHARE,

E - mail: guopen@ zzu. edu. cn.
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(1), —BRETKBER BBBRBEBR. K
B 100 mg5 - FU & 5 mL #B4liK B A KB E R
HMEWKHE, AR FEREEEENNEYDBER,
BT pH=7.2 iy PBS B i P 1ESM kM 248
R 7K AR AR B A, (BB B AGE B R YE A
KMNEHL=8, R W0 BYA, Hmzr)s,
FI400 W RLMFE B30 s, HEBMAR T H
T 755 4 7R) 69 R 98 BE R K AR BE TR R AL R R
ZEREBOLIER,200 W FLBAE S 1 min,
B, W/0/W B 5 - FU - MSLN B & %™, #%
L3TENEHE, FTER3 K, BREPHAE.
1.3 GHENIE

SHRIXER[10], R AH B SRS ER
EAHE, i N Sephadex G - 50($1.0 x 20
em) , PefR i AB LK. BL S - FU - MSLN 0.2 mL
FRTHESVERBEERE L, Agdk
0.5 mL/minifl M, 8 2 mL 0E—K, 9B ¥
ARAYSWEAY. UBLAASH, E -
WA FEETHE 265 nm FRGH EHE YN
SR AHRTENT

WHE = (W, -Wy)/ (W) x100%

AWy REYERE , ug; Wy FHEELGYHE
B’ pe.
1.4 FRERIE
1.4.1 5-FU-MSLN #h#H AAK

BUS5 - FU - MSLN fiii& & 8 4 Kk % 8, BUE
BEWMEEERBEOARN L, 28 T RTREE
B, BN TEHERERLLES.
1.4.2 4hobmbvh i

HB5-FU-MSINBRRER WABRHE
BHE AL BRI — W E— RS BRREk,
B8 R T W R B A RS R 9 KL 2R SR R 3
fER T EmBHBR.

2 ZR5WR

2.1 HELEHERELR

w5 -FU-MSIN @ HEHHEELKE, 5
MREMLTROEM L, WS HE LR HH
BEER%0N 4.0% BRI (5 - FU 5065 i i
HmBs R R L) 5 1/10, EHES R M E L =%
REFEHRO0.1% ,FLALE E N 55 ~60 C, ZL4kat
)71 h, %)%, 400 W B 43 #5030 5, 8 7L 200 W
FAH 1 min, FAREZHETAHRERBELX
BIAG e (E AL K S IPREAR 5 L B AR R H M BR A R
BH) JABYVBREN B HERLE L

1 BRRARTRBRER
Tab.1 Test results of single factor

HE X BEHR/%
*hgH (g/g) 1720 35.33
(HEDBHEESHI1.0%) 1/10 52.21
3/20 33.33
1/5 —
HEDBERYER/ % 0.5 57.10
(KHBHH 1/10) 1.0 55.21
1.5 50.55
2.0 44.21

MFE 1R, K5 o3 40 5 5 59 e 2
K. EIRHED FARRRE, W0 MIARE
E,BHEAE KIB LA K, BRI R KRE
B IE R AR R UUYE , 25 Yy it 5% B 4 A TR
B, O E R TR B REEE KRR BKE
WRW B/ BB E R SR 0.5% B,
REw , W H 20 5E B KRR EK ALY Zeta L
hEBE, S HIER .
2.2 HEIELHEZIXEMKE
2.2.1 EXE%&H

ERRELROEME,RAL () EXE
¥, BEGEW KR AR BRES I
BEMZE/ERM S5 -FU - MSLN gt 20 &
e, L% 2.

*2 BERSKFH
Tab.2 Factors and levels of orthogonal test

A B C D
A¥ Zilkk Kigk HARUVBEE ALEE
(g/8) (&/'8) wE/ % A
1 1/5 1720 0.5 45
178 1710 1.0 50
3 1710 3/20 1.5 55

£3 RRAHEMELR

Tab.3 The encapsulation efficiency results of samples

LR A B C D H#HE/%
1 1 1 1 1 29.25
2 1 2 2 2 42.69
3 1 3 3 3 24.00
4 2 1 2 3 32.50
5 2 2 3 1 51.74
6 2 3 1 2 32.58
7 3 1 3 2 36.80
8 3 2 1 3 58.63
9 3 3 2 1 32.39

R1/% 31.98 32.85 40.15 37.89

R2/% 38.94 51.02 35.96 37.36

R3/% 42.71% 29.76 37.51 38.38

R/ % 10.73  21.26 4.19 1.02
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Tab.4 The results of variance analysis

HERR METHM AME HE FM P

A 177.69 2 88.85 113.76 <0.05

B 791.85 2 395.93 506.94 <0.05
C 26.97 2 13.49 17.26

D 1.56 2 0.786 1.000

RE 1.56 2 0.786

2.2.2 EXZEBLER

HEIANMESVTMGTESTERTH,
E4ANEED, X5 -FU - MSLN G R W
BEHKKIB>AS>CHO>D. GEEIMHAER, ®#E
AB,.CD, A&, BNARE LN 1710, 2R R 1/
10 AR E T8 AN 0.5% , HAILBE R 55
CHT.ZRH%%& S -FU - MSLN.
2.3 ITKirsRw

EEREELFEE 3K, HES5-FU -
MSLN, il & R GRLES.

£5 BIIKBHER

Tab.5 The verification test results %
ERT BHE TFHuHE A X B4R 2
1 57.43 — —
58.97 58.35 0.794
3 58.55 — —

MNESHEREN KBEAFENTE, 2
33 KELBH 485 - FU - MSLN i
58.35% ,MEX EH IR E R 0.794% , i B H & T
LR EAERK.
2.4 5-FU - MSLN B9800 7T 88

A1 EHEFEMERFBERWERBEE
HREEH 5 - FU - MSLN,5 - FU - MSLN K 45
SN BRI BT RS BIF, TR E,
B 4343 WL Ky 50 ~ 100 nm, 4} 4 HL B H 57

M1 S-FU-MSLN@WEHERRHA
Fig.1 Microphotograph of 5 - FU - MSLN by
transmission electron microscope

2.5  $kohugm R i

ME 2 ATLIEE B, Bl A B Bl HE 8,5 - FU
~MSIN EATREEGPEEENED, BHE
EERTWEHEREGBRE -, XKH K
BiBA ,5 - FU - MSLN 3t A TS8R A B R R
BB, RE RS o 18] Py DA R 37 5 B Y Ll B S
BB L A EmMB .

R SR

B2 5-FU-MSLN Z#FPFERERIH
Fig.2 The distribution of 5 - FU - MSLN at different

time points in the magnetic field
3 &g

(MAEHRARBENL -BRAEREHES -
FU - MSLN, i i 2 R E LB M E X L B3l &
TEHATTIRAL, BB B H & KR BEEIRER
HimEERE ST BN 4.0% A5 HH 1710, K8 H
H 1710, BEHEAR N A =% AR X 0. 1% ,10%
WIBEESEN0.5% , AILBERN S5 C, 34k
AFE 4 1 h, 313 400 W 75 28 30 s, & H, 200
W A48 1 min.

(DIBITZLHEK 5 - FU - MSLN 3t
4 58.35% ;BIF SN WRIR B B2 5175 R SO ~ 100
nm , {51 R L PE BLAF

G KIS TZHEE EHREF, H5-FU -
MSLN & Tl b =R 4 T 1Kk 4.
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Study on Optimization of 5 — Fluorouracil Magnetic Solid Lipid Nanoparticles

SHEN Guo - peng' ,LIANG Chun -1i' ,GE Qing — ping’,DU Bin’

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Institute of Products
Quality Supervision and Inspection, Zhengzhou 450052, China; 3. School of Pharmaceutical Sciences, Zhengzhou University,
Zhengzhou 450001, China)

Abstract: To improve the therapeutic efficacy and reduce the toxicity of 5 — Fluorouracil (5 -FU), 5 - Flu-
orouracil magnetic solid lipid nanoparticles (5 - FU - MSLN) were prepared with a W/0/W double emulsion
solvent evaporation technique, using monostearin as the carrier, hydrogenated soybean lecithin and poloxamer
as emulsifier, magnetic Fe, 0, nanoparticles as magnets. With the index of encapsulation efficiency, the prep-
aration process was optimized by single — factor test and orthogonal test. As a result, the encapsulation effi-
ciency of 5 - FU — MSLN was 58.35% . TEM presented S — FU — MSLN as spherical particles, evenly distrib-
uted; 5 - FU - MSLN were observed under the inverted microscope, of which vitro magnetic responsiveness
was good. Such magnetic solid lipid nanoparticles seem appropriate for vascular administration followed by
drug targeting.

Key words: 5 - Fluorouracil ; magnetic solid lipid nanoparticle; optimization; encapsulation rate



