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FEH Bk CPVA-g-PSSS M4l & R EX S-ERBIEH R
NG E LR IER R

&£ FRET KEH
(A REHETER A 030051)

W E AFEEALEYMBMENCHER OB (CPVA) MR LM, RAME-RIEAMTR T RIK R, ST
XoF A LR BE R A (SSS) M i 51 K B A, HIAR T B R B F M BBk CPVA-g-PSSS, R4 4M ok
1% (FTIR) (FA 4 L W 50088 (SEM) Je zeta HI AL I 58 55 125, X 3R IROBR 09 1k 2% 25 1 S0 ) BRAL "2 R PR AT T 3R
fF. MG HERE [T 24N HT T B A R CPVA-g-PSSS X 545 JR 5 WE (5-FU) 19 W B ( 2825 ) 1 i 5 W B AL
i, BRERT RAHERFERRE pH A b BT . SSimas LR, HE-h ST F BRIk R TTH
5| % SSS 7E CPVA BRI RMER R G, FEBEH MY AT, T HI# PSSS HaAL i -y 16. 1 ¢/100g [ 44
3R CPVA-g-PSSS. YEMRMEA Fivh , 2o i Al BA/E A SR 8l , BRIk CPVA-g-PSSS Xf 5-FU 4r 7R I 11
ARG (1 W B 8 7, W B S 3k 105 mg/g, TSI . A RERN BRI N B A RELW pH R, 7
pH =1 WA Firh, JEARRRRZG; Mife pH =7.4 B Birh, WK ERRE, R RIFA 45 I 2 A B AT N
K@ X RO, TR CIREEER, AR A, S-RURMENE, pH R, 45 0L R

L AE R, 76 25 W95 BT 0 450, A B &5 0 M %
MR ERIKZRE T KN %
JE U MR AR T A% R 4 R ) (L AR
R 30T R R AT R B R
FUB AR (BT . RS KB AR
R ISV Y 5 R G W BB (R 45 4 A
ARGy Ny 2 Pl 4 77 3 B — A7 5 R i T K
B 2L 4 1 TG 0 A e 0 2 W A e ) 3R
SRR ECRAWRTZE) R B Y
T L0 2 4 5 LA R 4 R r R R IR 2
DAELES B R S IR SR R B A S R R AW
Phcrb 3 gk SR W B 2 I B A 2 4
DABHC . TR K B R B A R P 25
RAWZRmEa2E TE—mMyr" %k
A 22 LA o 4% 5k R B ) B R B g 2 B T
HI R 5. BOIGEE(PVA) & —Fh B R E Y
FIZAE B SR A bR, 32 10 F 252 I B I8 2
L TR SRS A 0 R R R 2
T (PVA) I S 20 638 2 % i (CPVA) |, i1 K &
AT ERSERKRT P AR UL

HR R AR Bk O 25 50, 6 CPVA fRl ek 2 Tl #2245
RGN K L 0 G R B (SSS) , 15 B 45 KL il Bk
CPVA-g-PSSS. 4 5-F JR W5 0E (5-FU) 4y B [} 5
SEAAE ORI, 2 0 pH ML I 15 5-FU 4524
TR, IR R T AR SN B 25 e S5 LR,

5-FU 2 FUAT I PR 8940 s 25 9, BAT 4t
JETE )RR AR A (EL TR I B AT AR AR
WS (10 ~20 min) AEY)FHTEE AR, X 1E 5 40
IO 180 P DR R i R 00 L 30 P 2 A R T IR
IR 235 7 HE A 15 S b r B b R A R AR
P 45 B e R0 L g 8 R UL R i D R L S -
FU JE H BRIy 7 Bk 258, o8 T 5l 5-FU
0 R R B R R AR T AR N AT T AR
ZE g 2 B 25 R 4t (oral colon-specific drug
delivery system,0CDDS) , 3% FiZ B 24 & 4t n] 3kt 1
Iz 25 W07 B 55 /0 o i s R, T 2 R 24 W) E r
T E R, AR R 7 R AL 25 ) B JRg S e
JEE /b 245 500 T ARG A B BIAE T, DA T 42 i Ak
T A RO 2 . PRI, 26 4E 5k OCDDS #%
ZEE A N G MR ESINRTT. B
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OCDDS F¢ 2§ AR 40 1 204 pH UL | a] 42 ) 2
RT3 Al A2 AR 58 it 4 7 it
(R L, W il A pH AR BY S -6 R 1 W i 1 S
(7 RE 2 TRER - SR il k-2 5 S fh il I 5] R A &R
TEA B PE RO CPVA R 51 BRI L
I e TR 4N, K B 25 1 3 e i JBt PSSS 44 T CPVA
sk 2 i, A 45 B Bk CPVA-g-PSSS X 5-FU
F 5, T LA AR 2802, SR 425 1R & X pH
(1) B0 TR 7 245 M B R 2. WIF S 45 SR R T, A
FE AR Pt il 1) 2 245 BBk, fE B0 18 i e
PP RN, AU Wb ) 2 e A R R, SR BN
R4 A pH AR Y i 3 %E 0 B 25 1 L 2R 8L AT
1 B L SCHK A 15

1 LIGER4

R ESEVEE

R OB (PVA A S 2200, 1178 = 4E4k
TARAFR) KNG 1 (50% KW, Kt
WA AL TA R A ), 43 B 205 5-90 K B8 IE (5-
FU, bR Ab T A BRA R 5 B W2 il g (R el
A T A BR 2 | ), 43 07 25 XF 2R 2 0 ik R 4
(SSS, I-ifg B AL T30 ), 2 #r 2k, 4 il 48

1.1

Hr 4tk

1700 %I f 57 0 21 4h St % {X (FTIR, 3
Perkin-Elmer /3 ] ) ; SU-1500 % 359 # d + & 1ok 4%
(SEM, H 7 Hitachi 22 &) ; UV-2602 5 £ 4k 75 5t
JEEETE (SEE UM 23 7)) s THZ-92C it 15 I 4
Vg (bR S L A BR 2N F] ) 5 Zetasizer Nano-Z
B zeta HL A7 43 A ( % B Malvern Instrument 2%
).
1.2 EHEBIK CPVA--PSSS M55 R
121 sZBEfsk CPVA Ryl 4 5 R AF

e Scak 0 BT R U7 v A SRR R & P
AWK CPVA, AL Ry LIV A Span 60
AV A A 05 Ry JEE S AH AR, LU A PVA RIS —
KW R 53 BOAH K AR, FE3E H8 T T8 105 AR = o 1K
VAR ER WAL A, F 65°C My fa IR 5 1 F UE AT
SR BLER S I ( 4 1 i Pk S K B V), S 7 b ]
3P BPRiAE o 90 wm 1Y CPVA f{3K; KBr JE Jv &
W5 £E AP 65 A1 F3 4 L 7 R BUEE (SEM) WL %€
TR B I8 50 5 R0 A, W UK A i B BR 7E A 8] pH
H AT T 1Y zeta HLAL.

1.2.2  SSS 1y K1 5l & 4% KR G S ek
CPVA-g-PSSS (1) F1iF

PLSCHR[30] 8 2% 78 CPVA BBk 3 I 2 4L
A SSS, Hil & B BER CPVA-g-PSSS, 32 % 45 3§
WF AR P A V2 B4 SR EE T 1Y R
KRR O Bk CPVA (0.2 g) 7EZE IR K (10
mL) AL ik 10 h, BRI A 2.8 g 2K 2 # B iR
BN, N, 30 min DUHE R 25 <05 #EM A B T 15
mL ZEI K14 0. 1 g B 2 il 4 45 W AN 0. 25 mL
BRER , FHilh 2 45°C , FEBE PRI N IR 5510 T iF
TT4ERCR G SO ;6 h J5 45 s ng, i i, 19 3] 4%
Kk CPVA-g-PSSS. M 35 A3 i Bk 7E 2R IR 42 B A
T ZE 1K SR 10 h, DLBR 25 4 BR L5 A9 2 i 2R
KOIGRETREN SR B2 T B E . R 5 ok 2
il £ W B R R Vi B A, HEAT IR B UL, B 5%
FELH RN SSS FER I A A5 ML, OB o S
H AR A A

K H Z B F B R ik CPVA-g-PSSS i
fFRAE: (1) R A KBr JE A ¥ 0 5 8 K i Bk
CPVA-g-PSSS 214635 , A HAb 2 454 5 (2)
it FH 471 48 L S fOBR UL B 42 B T Bk CPV A-g-PSSS
AT 5 (3) 1 FH PR Uk ASC I 2 B2 B Tt BR AE AN [R) pH
BT Y zeta AL, 23] zeta FEAL T ZR; (4) R
JH R G s U RE B AL IMBR CPVA-g-PSSS
[l PSSS By 44L& (GD,g/100g) .
1.3 R Bk CPVA-g-PSSS 3t 5-5 R B IE 1Y
W B i e ( BN 3Rk 201 B8 ) B E
1301 253 BfF 26 i e

IE A W B B 7 S I B T HE A Rk
CPVA-g-PSSS % 5-FU W [ 3k F- M B 7] % 5 h. 7E
0.2 ~ 1.8 mg/mL %9k B [ P, TC il vk B 2% 471 A
By 5S-FU K% W, ¥ 0.05 g A ek CPVA-g-
PSSS 3 5 A E] 15 mL ¥ B2 A 7] 7 5-FU %5 i
t 30CHEIRIR Y 5 h, 740 B, W R IE W,
i B S 28 A0 43 G BEVE (A =265 nm) Il 2 ~F- i vk
FE 51 1 WA B, 2 ) O B A TR 2k
1.3.2 BRI 3R X W BT 25 o 52 el 19 25 48 K 3 2
itk

HARFEAEAL W3k CPVA-g-PSSS %f 5-FU #y 1
PR ML T LA B 2 25 1, 25 ¢ 2 i 32 22 [ 3 0
BRI B 25 5 B B2 - (1) BRAE 5-FU JK 5 W b k47
A IR W B S A, A S T R AR AE L B
XF5-FU By W B 6E 5 (2) HIRR 282 5 S0 A Ak B
WK A B pH A, 1T S5 IR R S, BT
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pH A X6 32 A5 fal R W B 25 2 19 55 )
1.4 {R5NEERY B E SE08
L4 1 OR[E pH B A BT H R 4

¥ 50 mg 11 FI L B T 5-FU () CPVA-g-PSSS
ek, 2 BE T 450 mL pH {H R [R] #9 7 Wh ( 3
3 Fp ol AR R IE T pH by 1.0.3.0.5. 0 /K%
W, 54 2 Bk pH 4300k 6.8 K 7. 4 W BER $h %
AW (PBS) ), fE i T 37°C I 76 #E J1 BE #F (100
r/min) T3R5 Bk RE 2. R BR — g B[R] HURE 4
mL, #EAMIT 4 mL A R pH E 89 %8, PL4E S A i
PR PR . 38 2o 58 A1 43 ' B 3k S e A I
o S-FU & i, (1) 5 BB BHOR, 44
ANTA] pH B A J50 24 4 52 B R T3 % R[] 22 [ 17
KR M.

n=1
c, XV, + Viz c,
0% = (1)

Krf 0% J& ZBUBEHCR s ¢, (mg/mL) 255 n KR
FEJR BT i P 25 W I B e sV, (mL) D9 R
AT B AR B Ve (mL) O Bk UCHURE B IR B ¢
(mg/mL) S5 @ YCIBURE B 45 I O 25 0 1) 7k
JE 5 m (mg) Ny A B2

PROMBE ORI 52 S2 0 R AT T 3 Ik, B i

WENS%.
142 FERELE b B AT o I % 48

R 25 BBk TE B WA E T B, L 0. 1 mol/L
HCl,pH =6.8 Fll pH =7.4 [ PBS 4> Bl 1 H # 1)
ERCERE VN 7R DS XY R e L R NN
PN IR B A 5 1) 7 2% 2 1R A8 3 A R TP 40 B
BCE OFHE)0 ~2 h,2 ~4 h F1 4 h ~15 h, &
RRURHOR , 5 52 3 25 R e BP0 B B b i R
AT N

2 BR5UE

2.1 7 CPVA W3kERmEMmE5I &% SSS #KEF
B R R 2

R O TEAS R BOR T A R R A R
ol 25 A AR B R HLEET  Cet R
CPVA TRUBR S Y2 8 R AL 48 B A, SR e e
TR AR, BaW(LC]) Bk,
7P H R DT 51 R X 4R 0 Tk R B 1 3R & 0
SR BER R I e A A R G, B 28 W A9 45 B
BR CPVA-g-PSSS, $2 k¢ 5 & 19 5o i iod 8 7 5 4]
1 fR.

(1) Production of free radical on surfaces of CPVA microspheres by redox initiation system

o on

CPVA

(2) Graft polymerization of sodium 4-styrene sulfonate on surfaces of CPVA microspheres

OH CH=CH,

CH2—¢'

SO;Na

+n —_—

CHZ—(:ZH—Q (CS —CHﬁ"—

CPVA-g-PSSS
SO;Na

Scheme 1 Reaction process of graft polymerization of SSS on CPVA microsphere

2.2 WRMREKARIE
2.2.1  ZL4MGiE

145 T 38 BE Bk L CPVA 5 2 B s BR
CPVA-g-PSSS [ 361 A .

TEZ B ER CPVA 1 2040 3% v, nl LLE 3]
SEHR IR 205 WE I 5 R AE W i 0 <3444 em ™ Arb i
R R (SRR G AR ) 1 46 R B T 52950
em ™ 5 2910 em ™' Ab (U4 A S HE P 3L CH, (1 X

Bk 55 A KR A 46 IR B i 5 1411 em ™' b g 0y 3=
HEW CH (25 i IR 3 M5 947 em ™' Ak A i DU oy
B OB IR S . W) B R AT DL A B 4 T
Tk B2 0 5 B3 R AE T A - 1150 em ™' b iy s Sy Tk
C—O0—C M AE WL 5 1719 em ™" b Y 06 Sy 5% #1
B C = O SRR AEM . FFEHE R Bk CPVA-g-
PSSS [ ZLAME g, B T A TR I T 1655 Fl
1450 em ™' (JLF5 1411 em ™" Ab Ry &) 4b
BT R IR SRR AR W i 0, 686 em T Ak B I
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Fig. 1 FTIR spectra ofCPVA and CPVA-g-PSSS

microspheres

SRR B O R AE W #E 1130 em T (JLT
1150 em ™' gh i T B ) A1 1010 em ™" &b i B T il
MR F—SO, MFFAEWL O, | A 3% 06 14 25 1k 78 43
TS ek CPVA il & A4 T SSS iy 4%
BA RN, BT R ER CPVA-g-PSSS.
2.2.2 HfHBM A

B2 25T BBk CPVA 5 3 B0 Bk
CPVA-g-PSSS i) SEM R J-. 7] DL, 28 Bk Bk
CPVA (a)BRIE B R4, B4R LS 5T, IR T Bk
RIRE W) OER; R R B 5, He Bk CPVA-g-
PSSS(b) M BRIE B AR SR O 45 R 47, HUE ek i
AR RLRE X B T A BE Bk CPVA 3 1fj 4%
BT PSSS K4 T BT S 801 .

Fig. 2 SEM  photographs of crosslinked
microspheres CPVA (a) and grafted microspheres

CPVA-g-PSSS (b)

2.2.3  Zeta Wi 4k

h T RE R BBk CPVA-g-PSSS X 5-
APR 5 I 43T W B LR ( D AR ZG ML), AS BF 5T
e R UK A3 5000 58 T ACBR AR CPV A FIHZ A L
Bk CPVA-g-PSSS 16 A [l pH 45F F 1Y zeta HL A7,

I E SRR TR 3.
60
—o— CPVA
401 _o— CPVA-g-SSS
20
g OF- O—B0—0—0-O0——0—=0-=0=p0=g—g
g %o
o —20 o
\O
—40 \O /O
—60F s o o
O /
-80¢ I 1 1 I S I 1
0 2 4 6 8 10 12
pH
Fig. 3 Zeta potential curves of crosslinked microspheres

CPVA and grafted microspheres CPVA-g-PSSS

M3 35 28 b A 2 - (1) s BE ek CPVA 11y
zeta FLA A 46 X (B AR /N0 B Ml , 5 Ui ek CPVA
FEARNA A AT (2) 78 CPVA flisk 3 T #5 A R
A SSS MM I i 42 A i BR CPVA-g-PSSS JiF | zeta
LA & AR T SR AR AR, ZE AR KW pH (B 1 [l
I, A% 8Bk CPVA-g-PSSS [ zeta Hi {3 Sk 4 X
BRI A, T R A 1 BBk 2 T ol A R % B 1Y
FUHL 7. 3K 2 B TR R 4 7 PSSS S —F B B
T TR R T, E K A SR BE Y R TR A B A 4
T EL T o el R R AT L R R ) R iy
2.3 FEFEN SSS REERREHNEM

X PRI R ] R RA K R AR VR B 5 ik
i TR e 2 VP A i R A IR 3R AR SR B %
ZEERWTE .

2,301 Al kv BE (Y 52

I 52 H e B R A 1, AR A TR il A 11 e R
T TR RN, /4 45 1 T 3B Bk CPVA-
g-PSSS Ff PSSS (W4 KL i 5 51 K& 771 i 18 il 6 ik
PN IES

ML 4 ] DLk B, B2 A 2 Al e e 32 ) 1
i, PSSS 1 2 A% i 2 B A B K /N 1 A% Ak R
T, 4 B R Al 4 1 9k BE A 5. 98 x 10 77 mol/L i,
FRUEM & Bk F] 16,1 ¢/100g (4 5 RAR. 24 5
bl B AL/ I B | R TR VR R B K ek R I
PUEMRIR A B AEE N 2 R RS,
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16 - D\
14}
G\D [m]
S
S 12F =
8
10+
a
8+ u]
4 6 8

X 1073 (mol/L)

Fig. 4  Grafting degree of PSSS on CPVA-g-PSSS
microspheres as a function of cerium salt concentration
Reaction time: 6 h; Reaction temperature: 45°C ; SSS
conc. : 0.55 mol/L; Sulfuric acid conc. ; 0. 18 mol/L

Oxidation termination of propagation chains

CHﬁEC;H —CH, + Ce(IV)

PSSS [R R BEHG . (H 2, 7E 5l 3 5| A i e A 5
B R T, HfE 2k 07 A H ALK R, BAK
FH AW A A kR A R TR
WO R 2 . AR e R R 3
R A E AL R WO B, ) 9% A ek R Y AR A 2
AR IR, WA P 2 2 BLAS HEACR A kAT,
WCH BT PSSS Y A Bif il £k v B 18 O A IR
MG X T AW 504K &, 8 EY R v R
5.98 x 10 * mol/L.
2.3.2  BRPR USRI

Ce' " B T HAT SRR ML | A 30 i FL K A, e il
51 KW A RN AR YA e AT [
BN AT, R M B B R B MR B, AT T SSS
MBS RN, KIS 4 T A Bk CPVA-g-

OH

|
@ CHz—ﬁ?—é CH— CHﬁ— CH—CH;—Ce(Il) +H"

SO;Na SO;Na

Oxidation termination of primary radicals

SO;Na SO;Na

OH OH,
CHZ—(lj- + Ce(IV) —»CHZ—(li—Ce(IIl)

Scheme 2 Graphical illustration of “oxidation termination” mechanism

PSSS R PSSS MYFEAE Mk B (R HT
B ) By Rt 2.

MBS T LU B A H TR RE (0 4
R 5 IS 1 RS 0N A A R, Y H MR
9 0.36 mol/L B, 3k B HF Bl e KAE. 76— € 1Y
H ™ 87 e 3 30 LI TR Bk J3E K, X Ce' " B 1
ISR 1 00 )P A R LA Bl Ce® i vk R ke
1o FEAS IR B SN S W D 0 e A R B T Tk
S AT 42 5 fEUJ L 78 Ce' ™ 5 CPVA fi Bk 3 1fi
(1) ¥ B A T AR DN P AR I 9 B i B 5] & 20 3R
o EH BT ORER3) K HY kB
P e 28 R, T A0 51 & 20 BB i AT, )
¢ B A B D SO R B B R M R X AR
BRI AR B O 3 T AR IR R, &
H "k JEH 0.36 mol/L, 4% il BR 1) fie KA AL JE N
16. 1 g/100g, BV ‘1A% B3t B2 11 ¥ B2 240, 18 mol/L.

16 | D\
14+

GD (g/100g)
o o
\

4t
0.2 0.4 0.6 0.8 1.0
Oy (mol/L)
Fig. 5 Grafting degree of PSSS on CPVA-g-PSSS

microspheres as a function of H* concentration
Reaction temperature; 45°C ; Reaction time; 6 h; SSS

conc. : 0.55 mol/L; Cerium salt conc. ; 5.98 x 10 S mol/L
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Restraining effect of H* ion on Ce** ion bydrolysis

Ce** + H,0

Ce(OH)** + H*

Suppression effect of H* ion on formation of primary free radical in initiating step

OH

(I)H

|

CHz_CH + Cett ——— CHZ—CI- +Ce3t+HY
I

Scheme 3 Illustration of H* ion effect on inhibiting hydrolysis of Ce**

2.4 R BBk CPVA-g-PSSS 3t 5-FU fy % Bt
(RE)1TH
2.4.1  SEIRWLBTZR S W BHILER 43 B

TE 30°C (IR BE R, 43 0l il FH B8 Bk sk CPVA
S8R M ER CPVA-g-PSSS X 7K ¥ Wi i 5-90 R
WENE UEAT T SF IR B, B 6 45 T A IR U 2k
W DA B R i VB T 5-FU B, B 48 T 80
Bk CPVA-g-PSSS )W B 1 fi , 45 i W i 4k o 7R 1
Kl 6.

120
CPVA-g-SSS
100} —o—a—8—"
o 3
/ CPVA-g-SSS
_ 80+ o 5L _O-0-0
g / s
E 60} o 1+
© o
|
° 401 o In water ) L:'/ | InCyH5OH
0 04081.21.6
20Fr O
/ CPVA
oY —a—@—g—q—q—Q9—09—9
0 02 04 06 08 1.0 12 14 16
¢, (mg/mL)

Fig. 6 Adsorption isotherms of two kinds of microspheres for
5-fluorouracil

Temperature :30°C ; pH =1

K6 (1) 32 BEMER CPVA X} 7K 1 W 1)
5-FU4rF W Mt g J1AR 55, £ 01 - F K = 6] A9 A

NH
HN

5-FU

Scheme 4

ion and initiation step

HAEM AR 855 (2) 18 & B 3 50 v H AL B Bk
CPVA-g-PSSS X} 5-FU W B i J7 AR 55 , 16 0 0 B
ALK 2.2 mg/g, £ E-F R E M A B AEH T
WARES 5 (3) FEK A B, 2 Bk CPVA-g-PSSS
XF5-FU & B AR 5 04 0 BiFAE D, ZE R 1R 2R 1R T
YR B T 3k 105 mg/g, SR B -5 1A 2 ) HAY
SRIGVEHI 1. S T X R S g 45 R 45 11 6 PRA R
T BT AT - AR Z ] A AR FH LB
5-FU 73 5 &4 2 AP R ] (H e 7454
RUNR I 4) AR R R PR T 2 R AR i
FACAE A H 43 7 485 707 1E WA 5 T 4 A Gk
CPVA-g-PSSS 3% I #% 47 /& %5 J& 19 £ # far (L [&]
3). WA TERMEU LKW h, E-F Kz
(] 25 7 AR SR B ) e A EAE D S BT AR R A I
BEAEFE. R IL, 42 A% Bk CPVA-g-PSSS 1] L = &%
Hb 972 S-HRUR M E . HERLMIR CPVA-g-PSSS 5 5-
FU 43 Z [l W AH B AR T W] e 2 A =0, 7 2 [
4 Rl TR — g S AL T TE & BRI
H,5-FU 43 o i I e 56 AR 25 & AR i1 A AR
FH BBk CPVA-g-PSSS 1M (14 5% Ha fif Jii PSSS
WA KA B AR, 28k CPVA-g-PSSS (X
EAE AL Ty (T B R AR BAE ) X 5-FU 43
FRARE B HAIEN. 2 T 3B ER CPVA 7£
KA BT XS 5-FU B94E 0 36 00, 5 F kA i 28
ful.

CHy—CHy— CH—CHy— A\
SOz~ SO3”~
o 3 3
bl
Hl\iH_ \/—O HNH /—O
SO3 F 503

CHy—CHp—CH—CHpy——~"~

Schematic expresses of 5-fluorouracil structure and adsorption

mechanism of CPVA-g-PSSS microspheres towards 5-fluorouracil
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2.4.2 pH XFWE R A4 (25 1) /Y20

P S-FU K W pH R, i 425 B R
CPVA-g-PSSS 7E A [ pH 2% X 5-FU 247 2%
B, 7 45 AN [R) pH A5 PR A 25 TR R 46

100}~ 1.0 f—

Qc(mg/g)

0 1
0 02 04 06 08 1.0 12 14 16
¢ (mg/mL)

Fig. 7 Adsorption isotherm of CPVA-g-PSSS microspheres for
5-FU at different pH values

Temperature ; 30°C

M7 "I LLE B, 7E pH B =i (pH =7.4)
B, KL Rk CPVA-g-PMAA Xf 5-FU 1% 1 [ff 25 &
ARATG 5 Bl pH g B A , WAL B 25 i TR AT 086 K5 2 pHL %
Z 1.0, K75 AT 35 105 me/g. P AE 259
5-FU M # ik, 5 BUOK CPVA-g-PSSS G 7E MR A
B (pH =1.0) 472024

A R CPVA-g-PSSS Xt 5-FU 1 % Fff 75 &
Z P LABE pH /N A bR AR AR A R E R
FEBRPE B 2 PR IR, 5-FU 431 v e k1 I
R EARAR , H2 B st Bk CPVA-g-PSSS X} 5-FU
HLVE I D AR 55, 50 W B 75 1 ARG B pH A9 BE AT,
RIFE R ME A i rp ,5-FU 43 v B4 e 35085 w8 B8 1
b, A IR CPVA-g-PSSS X H 7™ AE 8 1) i Hy
YR 1, T 20 i W B 75
2.5 FAMBKMEIIREITH
2.5.1 FEAN[E pH v 5 BB

W A2 TR 53 0] T 450 mL pH {E A [F] 9
b AR TR I AN [ B ) A R R 5-FU AU B
AT 225 1)t 24 4 B8 AU Tl 23R R B[] 22 [ £ G R i
4,8 THE 8.

K8 n, B2y ke pH =1 947 Jii rp B A
AR B A5 pH (W38 K, 4R [ B[] P 1) B2 AR
BT I K 76 pH =7. 4 B/ A ,0. 1 h(6 min)
o EBURE L BE 38 25% , Bon R B AT . Lk s
KA FW A S-FU M Bk CPVA-g-PSSS
HA pH BURNE. H pH ARV 5 2025 i 15 0 1
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Fig. 8 Cumulated release of 5-FU carried microspheres
versus time in medium with different pH
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PREPARATION OF GRAFTED MICROSPHERES CPVA-g-PSSS
AND STUDIES ON THEIR CHARACTER OF DRUG CARRYING
AND COLON-SPECIFIC DRUG DELIVERY FOR 5-FLUOROURACIL

Ji-ying Men, Bao-jiao Gao, Zhi-ping Chen
( Department of Chemical Engineering, North University of China, Taiyuan 030051)

Abstract The graft-polymerization of sodium 4-styrene sulfonate ( SSS) was performed on the surfaces of
crosslinked polyvinyl alcohol (CPVA) microspheres using cerium salt-hydroxyl group redox initiation system,
and the grafted microspheres CPVA-g-PSSS,on which the strong anionic polyelectrolyte PSSS was grafted , was
obtained. The chemical structure and physicochemistry characters of CPVA-g-PSSS microspheres were
adequately characterized by infrared spectrum ( FTIR ), scanning electron microscope ( SEM ) and
determination of zeta potential. On this basis, the adsorption property of CPVA-g-PSSS microspheres for 5-
fluorouracil (5-FU) ,namely the drug carrying ability , was mainly investigated and the adsorption mechanism
was discussed. The in wvitro release behavior of the drug-carried microspheres was also examined. The
experimental results show that cerium salt-hydroxyl group redox initiation system can effectively initiate the
graft polymerization of SSS on CPVA microspheres, and under the suitable conditions, the grafting degree of
PSSS can reach 16. 1 g/100g. In the acidic medium, the grafted microspheres CPVA-g-PSSS exhibit very strong
adsorption ability for 5-FU by driving of electrostatic interaction. The adsorption capacity can get up to 105 mg/
g, displaying the high efficiency of drug-loading. The in vitro release behavior of the drug-carrying microspheres
is highly pH-dependent. In the medium of pH =1 ,the drug is not released, while in the medium of pH =7. 4,
the burst release phenomenon will be produced, displaying an excellent colon-specific drug delivery behavior.
Keywords Sodium 4-styrene sulfonate, Crosslinked polyvinyl alcohol microspheres, Graft polymerization, 5-

Fluorouracil, pH-dependence, Colon-specific drug delivery



