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B F MNASBAEUEERE -FRMBE-COHERARZEBPVAARSFHEL ARBETEZEHEEA
B 5B (PVARCOIMNAHANBE A F . HBEE W F AL A ME 2 h, RE 70C, 3-CD-6-CHO 5
PVAMBEE D TFETFT 41 RELHAEEEHRERLTERSYN S THW E LD PVA-5-CD 5H
HMENE(CPTIMESER HARAHEERER PVA-3-CD BERF pHE FTHHEMBERNEETT
FERER PVARCD RO HMBEERER T KERSEWMHER.

XWA BLEE, LIFME, ER, HTEEY, GERER

FE R FEWRHEAREYHA Tk
R, EMEMNAYESERBEELERZF
XE BRANTFRMBEIARNENRNCHH
FEHME. EXEES S TRAEAREEXS
WIS FRIEEMRLEAXRS FEERS A
et B S YT A E R
BEH, B A A ) 2 B B BT 5 40 S T RE A
Bz BZEBAAABEHRRFMER
HAMHH %R, CET ZEHTEYERM
FUT A TER AL RES ELHDRE,
AR N T T A A
Sreenivasan " H & T AT S-FHB N R ZERK
BE . GREH A THAWRNER KBRHE
HEREBE HREERAMES KBERHEEE
BLB/NT R 83 E T — SR AR L
LRSI RAIGHREHAYERBERMAGE,
HETERAEBRRULE, ACRITHFEH T E
CHMEBHE -CDEEREY. M HLERER
FHHEEAEMEEELY 3-Co, BRI ASELR
BiH B-CD BERFIRZMGB(PVA) K FHE A
S REEILIRN EEMHET T RIE. R
HETRMTEADENMAETERETEIE
RGP, MR T HRAKEIFFBE S EY (PVA-S-
CD)BM B ERBERIT .
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% [ Varian 2> 5] Inova-400 B % @ 8 4 ; db
B R WOQF-310 B # 57 i 41 4h ok i
%, KBr JE A5 L BT 24 7] UV-1200 BLUAE AR AT I
4 KBt ; £ E Labeoneo 45 B] Freeze Dry System
4S5LRBFTRIGHEEEYIEL R BHLE
(BT 4 F& 8000 ~ 10000); REM, B F
1750 £ 50, LR ik A, KR RAXKERAETS ;-5
W, LB =M TARAA, EE MBI, 110C
HETER 2h EWE, BEAERLEHNRTE
fit ;& T B & IF, Fluka Chemie Gmbh CH-947; %} &
EEBRE, PEESER LELERN AR X
AEAER, AL El 22k, XBH
HARXER AN ZHE T (DMS0),
[ifergesti b Eik A NV st v Eo o B i o
1.2 BeNHREBMB -5 W% E ( p-CD-6-
OTs) & KX

BCD 3 g(2.64 mmol) B 7 25 mL K,
NaOH 0.337 g{8.2 mmol) ¥ 7£ 1 mL K, 78
HTEME p-CO B, HxFEXEMEF (p-
TsC1)0.75 £(3.96 mmol) FFETE 1.5 mL ZHEHF,
E£OCTHME 3-CD KRG/, 25C T Hi#
RE2hjG, A% HCl I E pH=6, 1 BEIIEE, 3
BEACTHELE WETIE, SR FBIE
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BER A TR, BABREKR B-CD-6-0Ts, &
8% SHREE N 179C(CHRE8],179C)
1.3 2 6HRE B-AMH(F-CD6-CHOH &
B

# 5 g(3.9 mmol ) B-CD-6-0Ts, 4 g(39.6 mmol)
=ZK,50 mL DMSO iRA =D &M P HHA R
EIB5C, M 1.5h RuEHRE BRIZE™Y
IAE] 500 mL /K BRI ™9, H 2 KA
HEK-FAEBER-TIRN FEXN R TRA,
50CT B % TH, B> 5-CD-6-CHO, % 53% .
'H-NMR(D,0) (H F #5466 ¥ iy B B AL F0 3L 411
A mBER)s 9.12(s,0.5H), 6.11 (s,
0.5H),5.55(s,0.6H),5.30(s, 3.5H),4.96 (s,
3H),3.89 ~ 3.54(m, 28H) ,3.54 ~ 3.49 x 10" {m,
14H) ;IRy (. oy = 1705 em™' . JLHE 73 #7 (Cpy Hg 05
8H,0), i B € 39.50;H 6.63. LM {H C 39.70;
H6.41.
1.4 [E#R p-CD ¥ PVA-B-CD WA B

3 0.5 gPVA IR TE 10 ml. DMSO, B INA—5E
5 B-CD-6-CHO FI/ B ¥ B A M, BB H
BEWCKRE2h G, BAENEDP, 2h EH—
KEEK BEH—BAE. B PENRETERE
PVA-3-CD, BB Bk i 351 0 & HL SR W 0 (R
BOERREL

Table 1  Conditions and results of the reaction of §-CD-6-CHO with
PVA

Feed composition Reaction B-CD

Code Reaction
PVA/S-CD- temper- contertt

no. time(h)
6-CHO( g/g) ature( T ) in wi%
I 0.5/0.5 2 70 19.6%
I 0.5/1.0 2 70 35.5%
I 0.5/1.8 2 70 57.5%
I\ 0.5/2.0 2 70 56.1%

1.5 PVA-B-CD 5SEHEH(CPTIHWESITAWM
5
HIEEEL FITEMN CPT FEERY,
WM AR R #e 6 PVA-8-CD(LL 5-CD &),
HpH=2MEBWEREE RERGHD. FE
WY& 15  RBUE BRI, A5 r ee BTl
E 370 nm Zb Y ROE B, K TAE BN G A PVA-3-
CD ¥ T4 CPT BIRRREE .
1.6 PVA-B-CD CPT HAHEME&
FR—FEEM CPTHERELE 1 ml/L B
NaOH B #H , A B C S BEME PVA 28 PVA-3-

CDYH,BEHAN, REOWCTEEBN.AFHE
FHETREGOCO R TREEE . HEREHF
BERFN1.5em,BEHN0.5mm, L 30 mg B [H
EHE EE5HEN5%.

BER—FBNETREASF(CB)BERELVE
TR, kR L.

1.7 HPHRITERENNE

CPT BB R, 4+ 91 % PVA B PVA-B-CD & i
BHLTF 25.0 mL BH A (pH =2.0 B pH=11.0
BTN 0. mol/L WENBER) T KRB
% 25C, R 5.0 mL BEHOE , [ B ) B AR R
I 5.0 mL FT B AR, DA RE R BUE R R R
RAs ST RAAEEUMERKAYH R
.

CLB [RIB B, % PVA 5% PVA-B-CD R 2+ 51
BAEHS.OmL ZmEFB (pH=6.8 B TREN
0.1 moV/LYH) B FINEHET 250l B
HHREANMENES S KRRENIIC,UTFX
BAHRFEL.

2 ZR5itiE

2.1 PVA B B-CD(B-PVA-CD) AR S EW
FAE
2.1.1 [-CD-6-OTs 1 g-CD-6-CHO fj &M §-
CD-6-0Ts #1 3-CD-6-CHO 15 W 5 5l & % Lk
[(81.[10)F[11 ]34T, &5 & 456 MB
PR FIEEE .

PVA B # B-CD(S-PVA-CD) K& B BE & A
1 .
2.1.2 PVA-5-CD B& & mELIALEL,
RREYMAREEYMENWENBEER, &
B-CD-6-CHOFI & (13¥ X, 7= ¥ 9 [ 38 R B B ) 38
& {5 B-CD-6-CHO p Hi B ¥ KB —E R E W,
BRI EXERM, BE, 3 THRAIKRENER
#,8-CD-6-CHO 5 PVA IR E KLU/ THET 4:1
HEH.
2.1.3 PVA-B-CD & 5 XK FE PVA I
PVA-B-CD £ 4MEFE b, i1 F PVA 1 B-CD 8 &
EHRmEEHBERE, L PVAR-CD WiEEA S
PVA 84480, {2 5-CD KB AT LIA1035 em™
b B-CD #1 C—O Hx 3 T WO R 18 BESE . 55 4,
HEAE AR -CD & & #) PVA-B-CD 4051 i
M,3400 e ' R E A F 1100 em ' H
1035 em™ ' 4b 43 51 PVA #1 3-CD #9 C—O 3%
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Fig. 1 Reaction schemes for the immobilization of @-cyclodextrin onto PVA

o, NE H AT LLE S, 4 B-CD & BE D,
1035 cm ™ "Ab A B PVA 9 C—O 1% B % o g B
BEBEESCOEREBOEM, ZENEECE
K, LSRN S6.1%0,HE S PVA R
.

B248HMT PVA-B-CD BRI IRIE, &6
HoaFeif, rf B Sk Ea® 6,5.25
(s,CD:H6),4.94(s,CD:H1),3.91 ~ 3.50(m, CD:
H2, H3, H4, H5, PVA: (R B &), 1.57 ~ 1.50
(d,—CH,—).
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Fig. 2 'H-NMR spectraum of PVYA-8-CD I in D,0

2.2 HYEHBERTHNTER

B 3fE43HEH T PVA AR g-CD &
B PVA-B-CDTEpH=2 F pH= 11 BI&HTE
WR(CPT) W BB BRENMENXRME . &
B, HEARNBEERFRABER A FP Y
CPTHBRITAHAFER KK LS, € pH =11 &,
CPTHRBEEREMBERERMEE -CDSEN
FAETHE WMEpH=2 A FE+P,MHF 5-CD &

BHEMCPTHEEBEREBEABREEATH
S b, B BCET E Ch 30 43 BhET, CPT 9 R BLH
HMES -CD ZRAFMN 11%EMB 42% .
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Fig. 3 Cumulative release of camptntechin(CPT) from
PVA-J3- CD versus time at pH=1}.0 at 25°C
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Fig. 4  Cumulative release of CPT from PVA-#-CD
versus time at pH=2.0 at 25
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SHELAEH ,CPT# pH=11 B & F RO B A
ENBENBERTAEECHE pH=2 HHBREXR
FRUE H REHLBREXENFIERNERY
PRERE & TEAYEXFHHFARFHKE
HHERK, FEREN S (B pH=28),CPT 2
UAREXFE, KBHEEFE EBEN R
(B0 pH = 11 &), CPT 2 UL FF SRR A0, B LA SR AR
EHERGTE BEFA™ TREBHEKRARL
K2 AL d o et
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Fig. 5 Cumulative release of CPT from PVA versus
time at pH=2.0 and 11.0 at 25C

KETREH, TR KRBT A
DEIGESHEBENERN, AR & T8 B EE
ABEME HREHLEYHAE . RILFHES
B4 56.1% 19 PVA-B-CD A &L &4, KRR
EREEVIRTE pH=2 0, ZESWX CPT
MEEITR RIEBXTRBET 1.5 WHK, KET
CPTERFEIEE T & PVA-3-CD 7K IS W 19 8 40 %
EE(E6). 2 PVA-3-CD ¥ N 0 /B, CPT /Y @
HIEME%ET 7.16 x 10 °mol/L, B & PVA-5-CD
WA, CPT RE BRI, B T IS
ZES CPTEETES FTOAEH, BEHER

EE(E7)BHBEEEFENY.
Y = 7.28167 x 10°° + 1.45 x 107° X
R = 0.9951
i

WEHHAIEFE(RSG . Kb KRS
T RS, AEEERE, 2 HRASIE
1.45x 10 REHEHEME 7.16 x 107° mol/L, kB
PVA-B-CD/CPT K R W& % ¥ K =202.8 L/mol.

HiREFW ,PVA-S-CD H FHHABRE S E A
S5HY CPTEBn THRE. FaEmMEKE
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Fig. 6 The UV absorption spectra of CPT at varying
concentrations of PVA-8-CD( IV ) with pH = 2.0( buffer
solution )

The I¥ concentrations were 0 ~ 1.06 x 107" mol/L

(related 1o units containing §-CD residues) from a to h.
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Fig. 7 Phase solubility diagrams of CPT in pH=2.0

buffer solution
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Fig. 8 Cumulative release of chlorambucil { CLB) from
PVA and PVA-3-CD versus time at pH=6.8 a1 25C
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%t FARFIZE4,PVA-3-CD B RBE TH Fero s s R B AT
HMER BsAHMT PVAFIAR 3-CD &M BJE R Y1 B AR TR PvA B, 3-CD
PVA-3-CD 7E pH=6.8 & s/t P CLB B9 R & MR AREEES THRIAER, BiNT K3 FHE
Brcthsk . BRI, B O E) 2 300 min B, CLB BROMGPHTEES, XHE PVA-B-CD B
MEBBEREHR FCODZIENEN NN T RENAETEHYRRMERZ —. 8
97% .8-CD 5 CLB WHESFACHEEE" B FeATIA g0 T XE T 25 1 , B0 0 R A0 18 P 1 F i
B, PVA-3-CD M ZAYHBREAEE S CPTRH REFHEREMNEWEE.
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STUDY ON IMMOBILIZATION OF B-CYCLODEXTRIN
ONTO POLY(VINYL ALCOHOL) AND ITS CONTROLLED
DRUG RELEASE BEHAVIOR

HUANG Yi, FAN Xiaodong, ZHANG Nannan
( Department of Chemical Engineering , Northwestern Polytechnical University, Xi'an 710072)

Abstract A novel S-cyclodextrin (3-CD) graft copolymer was synthesized by immobilizing 3-CD onto the linear
chain of PVA through acetalization reaction. The optimum reaction condition was tested as that the feed weight ratio
of B-CD-6-CHO with PVA is 4:1 at 70°C for 2 h. The structures of PYA-3-CD were characterized by Infrared
Spectroscopy (IR) and Nuclear Magnetic Resonance {NMR). The molecular inclusion complex of PVA-3-CD with

camptothecin (CPT) ,an anticancer drug, was studied. The results indicated that due to the inclusion of PYA-3-CD

with the drug, the solubility of the CPT increased greatly. And the cumulative release rate and extent of dmg

released from PVA-$3-CD matrix can be effectively improved with the increase in 8-CD content.

Key words Poly(vinyl aleohol), 3-Cyclodextrin, Immobilization, Inclusion, Controlled drug release



