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OH
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Pol'ymer beads containing §-CD
grafting with PDMAEMA

Fig. 1 Scheme of preparation of polymer beads containing 8-CD grafting with PDMAEMA
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T AN H Y e, 53X PR A I B % BT 9 PDMAEMA (K
3 PR 48 e 3 TR g i 41, 1730
em” ' B ¥ 18 L7 8 £ b PDMAEMA 9 C — OBy ff
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MHIA TEAKARE . B (e) £ PDMAEMA HI41
AMERE L (DR (e) M H, BB K+ #HE, RES
T 1640 cm™ ' Ak i TR WA B (U S 1640 em ! ] R A
A B-COREREEmAT ML), H ATE 3400 cm™
(¥ 3400 cm 'R 8-CD FP—OH M) {45 ¥R 5 ) [t
TR U I B 38 . PDMAEMA B 33938 45 Bip
Y, 49 3 T & # 4 PDMAEMA 8B 3-CD B4
PR  ELHE I A0 [ A9 4T o0 B (B RS ) id T
REERHL 1640 em " BBRZHHAEL T, R
I MFAALE 1730 om ™' Ab 3% 4 2 87 3% A ix 32
BiE R -S3FE+ DMAEMA HEME M, Fr8 =%
#) PDMAEMA EREZEH X . It 5MRCE
SIS RN —H.

Table 1 Parameters of polymer beads containing 3-CD grafting with PDMAEMA *

Feed ratio

Product Product Ratio
Sample Chloroacetylated polymer beads : . -

DMAEMA(g) CuCl(g) PMDETA{g) Water(g)  weight (g) yield (%) of N/C

containing 3-CD{g)

I 0.41 4.00 0.0253 0.0768 4.00 1.35 30.5 0.1098
I 0.40 7.00 0.0268 0.0804 4.00 1.61 21.7 0.1113
il 0.40 10.00 0.0263 0.0903 4.00 2.42 23.3 0.1208

" Reaction condition: T=80C, £, =20 h; ™" Result of element analysis

b
c
1760 cm'—_

d

Transmittance {%)

3400 cm!
2820 cm™! 1730 cm™

] L
4000 3500 3000 2300 2000 1500 1060 30
Wavenumber (cm™')

Fig. 2 iR spectra of §-CD', polymer beads containing 3-CD
and PDMAEMA

a) B-CD; b) Polymer beads containing 3-CD:; ¢ )
Chloroacetylated polymer beads containing 3-CD: d) Polvmer
beads containing S3-CD  grafting with PDMAEMA; e )

PDMAEMA

A 3 }= PDMAEMA £/ 8-CD 83K7E pH t0
FpE R P 20°C .30°C (40°C Fi 50°C &4 F 89 1R
FEMEBER METR U ERIEERIEN
REREE R B-CD # 3k, R - K/ KRB H iR B

B WRE BRFEAERRT RN M E
Ry, XA K PDMAEMA, B T H EH B
WA EERENA R SEHWREE B-CD ¥
RAE ZAREREE, W4 F) 8-CD HERA R
PDMAEMA 8§ BX N B @i ff R FF 3k, REL L 7] 56
RIR B URERE. LR A R, 1€ pH 1.4 B9 nh
BRI PDMAEMA 5/ 8-CD M EkME S
BH &I AR B FRE
23 BEER pHEEN B-CDBAVRBERS
Mt

PR ARE -FIUEAY LEBH R 5,7-
TREZ-(ARFE)-EIF -4, LR
H Genistein( GNT) . 22 B GNT 15 A BERI 2547 | i K
I AGYEAE,EETHEITCT pHT.4, pH 1.4,
pH 7.4, pH 1.4 L PDMAEMA #ER 9 8-
CD Bk ERAWMMIT N, SR NE 4. 09T 1, % pH
TAMEHERP . ONT B HGER 8, 15 £
TESH IR A pH 7.4 B8 nh s W B B th 28 L
FREVE, M pH 1.4 WENERE S, CNT B
BHGRERR, AEREE KB ApH 1.4 WEW
BHRNBEREENARR HaEREETSH
KT, IS pH{EX 259 GNT M B B A 8
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Fig. 3 Polarizing microphotograph of polymer beads containing §-CD grafting with PDMAEMA in buffer solution of pH 10 at (a) 20C .(b) 30C.(c)

40°C and (d) 50°C, respectively

60— PH 74— t<pH 1.4~ pH 7 4} .
: ) H [
L : "
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E_ 30- | "
£ | LI
g - |
E ol Cy e pH 14—
o - -'l"? : :
o == i . :
i HI ] HE| 1
0 50 100 150 200
Time (h)
Fig. 4 Release profile of GNT from polymer beads

containing J3-CD grafting with PDMAEMA under the
conditions of pHs 7.4 and 1.4 at 37°C

BREHRIEM 7 pH 1.4 FI3RE T, 3-CD #HERRK
WA PDMAEMA # B2 TR RE, MR FH
25477 L3 3 PDMAEMA &% 8] i 38 8 B b 18 &,
T7E pH 7.4 BB sh 5 Wi 1, PDMAEMA R 2 &
HRA HE T 2B RAEE.

ERS —-—MABEHZYET RAI
(Chlorambucil, CLB YfE R Z5 9 M B A/ A
FEREEKERN -CDMBRGAET . OI.IHE
BRI AT TR, ERERLE 5. A HE
AL FEpH 1.4 MEWNEBF,.CLB WBEREER
Bk, T7E pH 7.4.pH 10.0 BB vh %W+, CLB B4
BHEERE. SR4WTRERYE . AIE
H, 8-CD #sR &£ H A PDMAEMA 55 B i 4 BE X 25

~J
h

| pH 1.4 pH 74 pH 10.0—

™
wh
¥

& ssk
Py . A s da
8 asf- = I
2
@ 35+ -1
g e i
g 25+ !
O 15+
5t 1 s 1 1
0 40 80 120 160
Time (h)

Fig. 5 Release profile of CLB from polymer beads
containing A-CD  grafting with PDMAEMA under the
conditions of pHs 1.4 ,7.4 and pH 10.0 at 37°C

YRBRNEBKAKEXLE PODMAEMA #BRBK , HHE
BB EZIAMEBSBR, EEZMERTR
WMEHSE /N B, 3-CD MEREAEEHN
PDMAEMA BIEE K i & Y, LERBRAY
BIRR.

SR, RATRELRESH/AT -
FSVHER, 28 2840 3-CD MBE A BETH
B EHEESNE PDMAEMA #83) p-CD #
B, AT 8-CD R B IR pH #ywa i .
Il PDMAEMA R A9 p-CD R AW ABG Y H
1, A BLEIZEY) GNT 7l CLB 4T T E M BAET5,
HRFW pH AT XA RFEEB TR
YER , AT AT A 50t — Fh 25 I S Rl BRI R
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SYNTHESIS OF THERMO- AND pH SENSITIVE POLYMER BEADS CONTAINING
B-CYCLODEXTRIN AND POLY(N, N-DIMETHYLAMINOETHYL
METHACRYLATE AND THEIR CONTROLLED DRUG RELEASE BEHAVIOR

HU Hui, LIU Yuyang, FAN Xiaodong, HUANG Yi
( Department of Applied Chemistry . Northwestern Polytechnical University, Xi'an 710072}

Abstract Polymer beads containing 3-cyclodextrin ( 3-CD) were prepared by inverse emulsion polymerization, and
then,the polymer beads with thermo- and pH sensitivities were synthesized by atom transfer radical polymerization
{(ATRP) using N, N-dimethylaminoethyl methacrylate { DMAEMA ) as a functional monomer and anterior
chloroacetylated §-CD as the initiator. Chain structure and their compesitions for polymers grafting with poly{ ¥, ¥-
dimethylaminoethyl methacrylate) ( PDMAEMA) were characterized using infrared spectroscopy, element analysis,
DSC and TGA. The thermo- and pH sensitivities for polymers containing S-cyclodextrin and PDMAEMA were
inspected directly with a polarizing microscope equipping with a hot stage. Finally, the controlled drug release
behaviors of these palymers were studied using anti-cancer drugs , genistein { GNT)and chlorambucil (CLB) as model
compounds . Results show that the release efficiency for drugs depends on the pH value which can act as an“on-off”
switch duoring the test.It was indicated that a controlled drug delivery system could be established according to these
experimental data.

Key words Polymer beads containing 8-cyclodextrin, Poly({ ¥, N-dimethylaminoethyl methacrylate), Thermo-and

pH sensitivities, Controlled drug delivery system



