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Abstract

5-Fluorouracil/chitosan (5-Fu/Cs) microspheres were prepared in emulsion by using glutaralde-
hyde as cross-linking agent, span-80 and magnesium stearate mixture as emulsifier, and paraffin
oil-vacuum pump oil mixture as oil phase. The morphology, dimension and drug-encapsulation
capabilities of 5-Fu/Cs microspheres were explored. The surface of 5-Fu/Cs microspheres is
smooth, and the dimension is regular and uniform (~400 nm); strong interaction between the 5-Fu
and Cs has been found. The drug encapsulation efficiency was determined (~87.6%). The micro-
spheres showed excellent sustained-release effect in buffer solutions with pH = 7.4 and pH = 1.2,
while higher release rate was found in lower pH solution. In addition, the release was also affected
by the feed ratio of 5-Fu to Cs. With decreasing weight fraction of 5-Fu, increasing releasing rate
was found.
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BRMREMME, RALB-LEZBRIER & T 5- BRI/ STRBRAMIR. BT RAGMBRAHR
BH. RN AR REEAERR, FHFIBERIBLMEET TR . SRRAMRRELEHM
¥, W5, REWESS5-RRERZ RFFEE BRI T EER 1, RAEE400 nmAER, Hoaiikiii
1, ZAYEBEFIX87.6%. FEpH = 7.4M1pH = 1.2 ZHERHBEBIFNERFRCR, HpHERKFK
HTREBRICRME . 5-RRERE S7RMEKRESR RN, BEROBRAERBR.

XK ia

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

BEE NRAETAKTIZ D i, SRR, R AR FR S HARNE . 5-HURMEE (5-Fu)2 — i ik
FUE 2, PIHEIRYT RORATSEmA 2 B TR, EZM TR AcEm s, MR ibE. A
g O ELE EHUE . BEMUESE[L] [2]. (HIEFIEEOR, A R PR AN 2 2 T — e RE R AR
il HORT R AN M R ZE, FER O AN (RTINS TR B R SR . JCHAE MR
REGREBLT 0 IR 40 B 2RI E SR [3]. BAERA AR EEls, 08 5~10 708, ImIRLEANT
BB AR A M 2R, ARG 7R84 2 BUR R 2 IR 8 255 I 1 e e A ORI 47 [4]
LB i 70 5 BRI SRR 45 25 R G RENS SEBLIR D 25 25 B, AE R NAR N RRBERE 2, JRREEON B ALY
B PERIPIB R H o RGNS E S, 32 e 250 ORI FH 24 AR 7 5 5 T R — b s
TERI R gL is2[5] [6] [7] [8]

TEIENE(Cs) R RARZHEhME—RIBRIEZHE, BA V2R B R A AE )2 D RE . Cs Je )
PR, B RIFEAVMB A AT AR, nTE R S o A i SR AR, il bR 4 i ) 2
K, I E R RS, BonPUETETE. Cs M BEMEL, SRS ARG H N TS E
TR E R4 88[9] [10] [11] [12] [13]. Ohya [11]# UK/ (WIO)REFLALAY, LA W N ACHRHH, 12
FHAANAZ B 4% T SR e 76 BEROERCF YIRS 0.8 + 0.1 pm),  IZHIR AT 45 20 M 2 THI AR R 11 52 Ak 11
A, X SK-ep-1 @AM A FrpksE M A M ERI[12]. ATk, EWACAE 2 FAPR N8R, L 5-Fu
N ZIN I R 26 AR A R0E, (B IS AR B R AR il LUK, B 25 BB R
B, TiEFRWI3] [14]-[19]. ASCUATERBEAE B AR, SUBAARIEZY) 5-Fu AR50, il 522
R 2 5-URME NE /72 RBEEZG TR (5-FulCs TEK), HEATIRHERIBT I, A TGRS IR REfiEds, AhGE
MIEA . ABER. BVERESE, IS EERE LY EARRATAT I, Rk il R S F 4 1t S
W -

2. SCUGER4y
2.1. FEFER I

S-S RMENE (5-Fu): R IR A F] s FoRBE(Cs): 7 rall, 2GSRI A0 Bl IR
w); Span80. i Abzaal, [N TR THRA R, K REQS%KIER) . HER(36%). A ILHA:
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oA, REETRAMC TR, K ORE . EhIR. BERRE 0. BEIR 288, &AL tral, dbxt
PERAI AT P JAE AN (00H# ) E A RAR AR A IR A 7 & A 0 TRl

2.2. EENER

AN WA A EA: 752N, LiEERIERAE; [IREEZE H 4 : SHZ-88A, VLK G LIS
I GREEAEE O LGR10-4.2 Y, Jbi BB 0L s 1HEEUE B HE . DSX-90 &, i
IUFRBEYEEAR; DH6iE4: V70 B, #E[E Bruker AR ; RS HARBEFEME: S-4800 &, HA

Hr AT
2.3. %% 5-Fu-Cs 5k

KA F 0B E, REGERMA T 0.2 mol/L FIBSERYA, it/ 20 g/L f Cs % 100 ml, %
m(5-Fu): m(Cs)ZJlh 1:1. 1:3. 1:5. 1:6 Al 1.7 FREL 5-Fu i NF| 25 g Lk Cs iwlrh, Htekiam, 1818
IINF AR, A 200 ml & 15 g/L w1 HE-80 A1 5 /L A G ER LI B Bl S A IR &Y, V(RS
)V (AN 11, RN RN = D RERM. B E AR 0.5 h ZZ18 I B A 15 ml,
FHEZ 40°C [V 2 h, HEEAINE IR (25 wt%) 5 pH =7, BB 1 h 58008, 72495 FIRise s,
SRIGRITEK CBEVREG, 1 B50°C o 1E T B2 TG 2R AR =

2.4. PR SRAE

FruE 2 2. B 125 mg 5-Fu 435 F 0.1 mol/L #% HCI W pH = 7.4 M AR, M pH=1.2
IZZ T, E25 4 50 ml (2.5 mg/mL), 2 AVHCGHRE G VAR 2 mly 3ml 4 ml. 5 ml. 6 ml F 7350 E %%
2 50 ml, gk 0.1~0.3 mg/mL HIAREAW, 7E 260 nm Ab 2R Ah-1T W40 66 B - IRIO G R, 4004 Bl
RS hr Rl 2k 5 FE AL = 1.104C, — 0.004(R*R = 0.9999) K, = 1.8, B; =0.0; A, = 1.076C, — 0.0084(R*R =
0.9998) K, = 1.9, B,=0.0; A;=1.072C;+ 0.0076(R*R = 0.9997) K; = 1.9, B3=0.0.

TERZGY) S B AL R . HERRFREX 5-Fu/Cs 1k 20 mg inE4E i+, F 0.1 mol/L HCI ¥
50 ml ¥ % 24 h J5idug, JEHFE 2 100 ml &I E R, WKHBOGE, s TR doRRILIRE, 4%
THARTH RS BRI 2[10]:

e WERHEIZGY) S
AR = S Rk
o AVIEE
FLYREES S _mxwo%

BRI RE 2 AT FRHEX 5-Fu/Cs Tk 50 mg A ZEMT R 1, 25 E T A pH = 1.2 i
TR pH = 7.4 2R 250 mi BE D HERH, 37°C 44 F A 100 r/min i RAEIEZE, EHELS ml
R BT e HEE ARG E ,  [RIIN#b 78 85 RO, MRS LA M 2 vt 5 HORE, IR hi) SRTH R 24 32 -1 [H]
iHiE2

LIAMERERAE: KRS E ik, 9357 B 500~4000 cm ™.

WOMTEASRAE: A ST 5 7237 R 34 1 0005 T M IT .

3. R EItE
3.1. £I5hFEiE
1 N JERH(5-Fu) 5 7% i (Cs Tk A 5-Fu-Cs k) B4 M i & . 5-Fu % B Hh 1682.1 cm ! JHJ& T 5-Fu
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Figure 1. IR spectra of raw material and product

Bl 1 RRLR R TEE

FRERE IR Y 15 (C=0 M1 C=C &R 5N IR IE), 1488.2 cm * IH J& T-CF=CH-H ] C-H [T N 25 #h 4R 30l
I, 1238.6 cm P IHJE T C-N {h4a4REsh Ik iié, 868.3 cm 4 )& T--CF=CH-{#] C-H [T #M 25 th R 2 W i
U4, 818.4 cm *F1775.6 cm L )& T--CF=CH-1 ] C-H [ i #N S T % 2 i . Cs Pk Bk 1% 1] 1 7F 1663.5 cm
Ab B Cs PRER AR AL i, )8 T C=0 M 4R, 1425.2 cm™ &b &-CH,- 725 #i PR 50 il , 1084.3
cm A1 1062.7 cm ™ VAR T Cs MEMFR C-H (10725 fhyRZh M dicl . 5-Fu/Cs fiaRkid v #E 1278.2 cm 4k
5-Fu 1) C-N 4R S 2L A WUt , 900.1 cm AL H B 1 5-Fu o1 [)-CF=CH- i) C-H [T 425 iR sh 20
T e, Mgt A% 2 B Cs A28 5-Fu Ji7, 5-Fu 70T 2 I8 IAE ] J3#% Cs 5155 . 818.4 cm ™ f1 775.6 cm™
Ab VA & T-CF=CH-1 (1) C-H BT/ AR S W ie s . 76 1663.5 cm L 4tb Cs FIMR IS4 2 , T 7F 1641.3 cm ™t
b BT R AE R U0, 1084.3 om Y Ab I ST [ MK e B 1062.7 em M EERE HARSS, M 1030.0 cm IR U g
KARIREY, XEE UL 5-Fu 5 Cs P24 T8GRI 4 T- A BEAEF /1.
3.2. WEKMALESTHT

] 2 2}y 5-Fu/Cs 13k ) SEM B, &7 W, 5-Fu/Cs TERIIAMNIIEASMEE, TIRkE, NERE, H R
SrHtE, RIRIE], TERGE MR KA FNE, KIRTE 400 nm A4
3.3. PaHE

5-Fu/Cs IR 253 R SHAEHL 2 B R WA 1, 298 %7E 45.2%~87.6%. T I B
TRk AR /N A AT 2 ek, DR RiAR S P B FE G o0, SR RUER [E 40, R AR 7 24 [ 5 78 72 2%
WEE e, HOR 5-Fu 75K P VA AR FE LUK L2 5911, 1Z 12 546 88 7 VA0 Ll s BR [E AL I () 4 0, 38
I HIAR R PH (L HORIEL, 2505 R .
3.4. REKBEEDHT

3 4 5-Fu Al 5-Fu/Cs THERTE pH = 1.2 Zept b 2990 26, 5-Fu ££ 1.5 h 3K bRl BT &
T, 1fi 5-Fu/Cs fERAERT 3h PORLIPL, 425 WRE R IA B 50% /5 A B HUZR WK SE, 40 h IF B R IL 3|
62%, RFEIMHIIEA 38%74 47, XU 5-Fu/Cs TlER 3SR REAR 7o PR T I8 240 & SN T B BT (S ARl Bk
[l 4k, oK 24 [ e E 72 SR 28, ATk B 2 R
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Table 1. The relationship between embedding rate of chitosan microspheres and raw material rate

=1 HEAMEHESHNEXR
m(5-Fu):m(Cs) 11 1:3 1:5 1:6 1.7
2935 (%) 87.6 75.4 61.8 52.5 45.2
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Figure 2. SEM image of 5-Fu/Cs microspheres
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Figure 3. Drug-releasing curves of sample in solution
(pH=1.2)

3. £ pH = 1.2 iR iR PRI TE R £k

3.5. R RELL RGN Mm

Kl 4 24 5-Fu/Cs FERTE pH = 1.2 2l H R 42, m(5-Fu):m(Cs) A 1:5 [AERTE 5 h B 2k
56%Ifi m(5-Fu):m(Cs) 4y 1:3 BITHEREE 2 2] 65%, X 2 KA Cs B2 T i FERE AL, i LABE# m(5-Fu):mCs)
FEIRIIN, TR I R R 1 i
3.6. @& pH EX KR AIF I

P 5 FRERIACRT 2 hySER iR 245 PESE A 2 3 pH (B 52N 15 2 h J&, 1€ pH = 7.4 0 Fiaki
PR L pH = 1.2 640 Nk, JUHJZE 20 h Z S5SNI . WRPOANTR] pH (E 2 R AT 5 h B2 8,
10 h j5 T %%, 24 h J5 B 25 WORAE pH = 1.2 L2l iR T3 9 57%, 1E pH = 7.4 2 s i R 71%,
Al ILGHER PRI 251 S pH (A 0%, BRYEA M N BB E LT
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Figure 4. Drug-releasing curves of 5-Fu/Cs microspheres
in solution (pH = 1.2)
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Figure 5. Drug-releasing curves of 5-Fu/Cs microspheres
in different solution

[E 5. 5-Fu/Cs tERTE A [E] pH EE A& AR AL th 2

4, g5ig

CASE SR N 253, IR RNAC R, B IEAA iE OAVR Al AE, R PE-80 A AR EE N E A
FUFE —FAT 2 A 8 % 5-3 IR e 52 SRR 2GR I 775 BT 5-FulCs FBRIf 4T 75 B 8
TR, HOMS I, KR, MERGIE R ZAEFE . RifEZ) 400 nm, Z34E R 45.2%~87.6%.
AN S T 2R B 5-FulCs TER A RUFHIZEREPERE, B m(5-Fu):m(Cs) LA IRV, BRI R
FH0R, TRUIAEE TR L, OB T IR 5T

£ E&WA
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