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B S PAA — g — PIPA R33KRY
Hl&E R HBIERAGMR

FHFE e B '

(P REBFEBRRBH VL E TR, B#8, 610015)

Hm o=

FRABRERRSGESGAEN- FARXABHBK F X4 (Poly—N-
Isopropylamide, PIPA). i#if 4461 PIPA A A R B H kL R ¥ (Polya-
llyamine hydrochloride, PAA) L7134 k&4 PAA—g—PIPA. AiLF
Ik PAA—g—PIPA %l &2 10um £ % 635tk . PTATHLHR 8 it #0225k oA
FFTE % (Adriamycin, AD) &, RA# A FEN R TR HEH R, £
LEBBEMESB TRV UWHRABANRLAHHT KARK,. K, £
30 C—45 CHEmMAMBAN A SRIEX, RkT £ PAA—g—PIPA #t
BA BAARL |

Xain EERAY. HOR. BESEN, B BRI

B, AMIXEESINBESNERESYTA TRAKIE. LRIANIMEESN
EURAEYHEAYEFGTEEERKHNHAME. FFEIMRESREERAUMEFEN
W &M, WpHE. BE, SRAEEYRS. MIMNRESHNE, B—BEXEMEE
e — AN S, MR RER & AR MM AR, S ARLE. FHX R AR
B “On— Off” #4516 2 5 v] SR A: Hy BR 2 S A B i B —— 25 fs TR R A

HEl, EAZMHENBESNEENRAYRIERE" . B8 IG5 KBNS
N —IPA, Heskins 2% A U-7 jFBH PIPA /KIEWAE 35S CHfiE A —TMiE R E &. Kitano
AP BRI AR’ 2,000 £ PIPA 2SE3S TR E. BT PIPAMES T
SR ARER, EEAR T ARSHIREBEZAH W RETE.

Gupta FA T EE T —RIIMWHMREHN N N FHRARER BB TR,
BirtE BRI T YRR YRR, RI13% Gupta MECEBR, HEAELHE
BN REBIS LIS, ERHIKMEE PAA - g— PIPA HIERMBE B 2555,

1. PHR R

IPA (Tokyo Kasai, Tokyo, Japan)fEREi — ZEMARPEL R4, 2,2 - 18
* 1991 4F 12 A 3 Hi B

156



2 EHAEL: BRSSP PAA-—g—PIPA A H & R HBEBRATE 157

RS TH (2,2 - Azobisisobutyronitrile, AIBN, #7047 ), R PELS.
PAA - HCl (M =60,000, Nittobo. Co., Tokyo, Japan), AD (Farmitalia Carlo
Erba limited, Italy). LR H/KZ =R E. KRN ITERA.

2. PIPA 95 HL ,

TENSPEFIMAFEE, BERS, FHEE 70 C. MAREKIPA, 51 %7 AIBN ki
BRI p— HEKM (B mercaptopropionic acid, MPA). RJ¥H}E 6h, AR L
DREARWH, A EERERPALESY. ABES (BE8E 45 7& 10,000, £
BT ) BRE4 FEERWAS, WERS TEREY. ™YWH 0.01mol/1

NaOH B# #1778 € (DDSIHA BE RN, LES S ) NEESY KR
®E, 5 PIPA ¥4 T8 2930.

3 BEESYRHI&

¥ PAA - HCIFiPIPA BT /K, INA/KEEHER M 3 — Ethyl — 3 (3 — Dimethyla-
mino— propyl ) — Carbodiimide hydrochloride, EDC), ¥/ pH {HidZ% 5.0, #£10
FUTHRAIR. TYEEN. B, WETREHLAS 6 (Nicolet, MX—1)
SHHE G, HITR ST e R,

4. ROEKHI&RIED

KX —® (Glutaraldehyde, GA) fEXREH, £ W/ OB R PRBRESYIHER.
KPR d, AFEEME TS HRE. RETRTYHMIEREH.

R R MR TR, mBl—EWREN AD KBR P, SR TFHH 24h, HE4ST

KEPERE Lh, BT PEOE. B25)5 MR AKR, HEMHEEEH (UV-120-

© 02, Shimadzu Co., Kyoto, Japan) W& ¥t % FERTE 233nm MR EER, HEHE
Zig. GTHEARREA.

BAR=FRIAYEE - LERPAYE .

PAA - ADMIHEZEE HT70.9 ug AD/mg 3K, PAA—g—PIPA-AD R#% %
60.6ug AD/ mg 8ER.

5. R

BRI R, BT EW (Size :24/32, Viskase sales Co. Japon) #UR 1
BATRS, A Sml AEBEK, BHENR, BHETES 150ml AL KM AR,
TEfER R KHEAM T, ERMBINE, AR T E MR wE. B
REWEHYIE 30T, 35C, 40 C., 45 C KBERMA TR

2 R 5 it i
1. R ARSI R IBESE
At HhEBBERASEE PIPA, PIPARSTEHRNEIBRPIMAK MPA X
#l. B TMPAfEASEBNSINRN, #7=9 PIP A MANGH —COOH THREEH. Hilt,
P e, 10 8 Bl E ) —COOH & EnTH#EB =90 14y &, [t PIPA Y
K¥g —COOH EF{# PIPA 7% EDC A FIMAN T ES B PAA - HCl #
E, EKPAA—g—PIPA #EE R 5 (Scheme A).
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pH5.0
HOOCAS¢CH;—CH¥H++¢CH,~CH ‘)7.-————(-E D CH>~CH 5 tCH-CHYe=

C=0 CH: iﬂz CH:
NH NH, - HC] NH, - HC1 NH
CH =0
AN 5
CHs; CHs H-(-(IZH—CHz%S
c=0
|
NH
[
CH
VAN
CH3 CH3
Scheme A

P AA-g—PIP AR SP Y434, 45
REVPAA-g-PIPA M SNSRI BAE
B BIP AA FRIE R, X B APIP AR 4
fER W, ¥ 52 PIPA B — CO—OH
(1710cm™")R WK %, PAA - HCI
MH-—Cl (720cm™') {84835,
W B T PAA - HCl L #%4
—NH, 5 PIPA#) —CO —OH ¥4k
BT—CO—NH—®H, B3 TEH
PYIPAA—g—-PIPA (A 1).

ﬁﬁ%é@ﬁ&&ﬁﬁ$m§Mﬁ&
i PIPA 5 PAA WEE/RELEH]. SEBRiE

L 1 —_
v v v A S A n
3600 28'00 2000 1600 1200 800 400 ﬁﬁﬁ$$m§ﬁﬁm%, Ju% L.
A(cmY 2. PIPA IR EHLE
i ~
Fig. 1 IR spectra of various polymers K KW, PAA- g—PIPA 631357
Tab.1 Elemental analysis and graft percentage of PAA—g—PIPA *
No. PIPA PAA Elemental analysis Graft percentage
&) @® C% N% H% Theorical  actual
G-I 4.0 1.65 54.00 11.93 9.53 9% 9.51%
G-I 4.0 3.00 49.24 11.95 9.32 5% 5.04%

* MW: PIPA, 2930; Determined by conductivity titration

BE, XY AD MHREB/NT PAA HK; ERTERA XY ABE B
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PIPA REHMMRAKEKRPEBREYE. AEBREY P, PIPA UZHERF
1. TEMPIRA SRR — CO — NH—, AI 5K S@MaEEm, Sk
J&. BT PIPA B 57 35 CHE, XEKE PIPA 7E 35 C4RIEAYIREE XN H K i
K BEIR LT B &, BIBEREMA S KBEHEAEE. Okahata F 249 4%
Hmegy, SEEAER, HO 4 FS5 —CO— NH— EH 2 8 5 S 1EF #iHl 55,
PIPA S5KMMHAMRES, WRMAPRIESEZ N EIKaENEE, A=EM2%. PIPA
KEEMX R | WA M,  PAA — g — PIPA 5BR% B (38025 4y 72 A g Y
PR R]. W 2 FR, EEAMNE, BEERARE, BEEEAEK PRIk, MK
XEH, HETHEROILR, SESNAYY 8ZHE. BREMSHN, 88 5HWH,
LB LR, FEAWBRABT BB KD, TREEEMER.

Kcv

.G

ON

Low «¢———— Temperature ——= High

Fig.2 On-—Off machenism of temperature responsive  Fig.3 Procedure of drug delivery from drug—carring
drug modeulated controlled release microsopheres through a dialysis membrane

3. RERBANMFRAE ERFRE

HMERREAYRE, HBEAREATHI I EEN LRKME. EETBRALIET,
HYHRBCTRINE 3 Fin. 0, ANH  BERKTHHR. C, M C, 2 H hENRABM
SMBAERT R ¢ IR, MTBENRNFE, C,#C,. ERPM C, BEERN, BRI
AE SAEENTRBEA T BERE, SMH L NRAYERE C,, BARBHUREFLHE
.

E AT B RE AL NS AR A R ROR . TR AR AYREER
KW BENRA T BAERE. KRP, BFENBIREN C,, BB V,; SMBHREN C, .1k
BBV, BRIR o, BTN 4, RBEHEON K,,, R Fick £

do, K, A(C,—C))

dr 5 (1)

K 0, Wit Zlt SMRZSW R, O,=C,V,, BWELYER D O RARF KM, BT 4
WIIE C, 5hHE) ¢ X R R

In(1=CJa)=— Kyt )
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A a=0) SV +Vy), K= KydW4V,) / V1,6
K, BENBHZAYBEERINBEER, fFEMZ, BC MG Q)XMTKREK,,.
FIA B M IE 03k 48 4 b 3L 56 4% (4 B B 18] A 4k i v] REXE IR, BIERHK:
In(1-C,/Ja)=—-K,, t+at+--at™ 3)
A4 RB—B R EMEIE, B i=1, K _.aq AR/ _RELEGZEREERE, HEERS
AF 2. '
METHHESTEY, K E—THBENEES SHRRREN —EHR, SHNIMR
B TCK.
LR, BAMBROAYT BEERE T —RIT¥EFHE, HEBEERN A
Q.= Qe *m 4)
Q, AHMERMER AR, Q) AMERMUIBRTAR, K, ABERBAN KT BRR. &
A% ¢, AP BERP Y BRIB B RSP RE N

0,—Q,=0n—Qne ", B CV+GCV,-CV,=0,(1—e ") (5)

COMHNBYRZYIREE, ®8 EX, RASHWHEMN, L, &
OV + 0 .
o= 200 o T, MRS K, ARSI, B (6) X
1 2
WEFK, Rb(b= —ner— —On ) mpm. MEFIRARRET
" B Km_Kcv CZOV2+ Q?n - '

bk, W&

—b, K, te ¥m' + —S—‘ +eKevi—1=x+ (e Kev!—e Kmo')p—p te Kmo' - K (7)
= | A X HEIAMBIER, b, M K,,, & #7
: BB, F (7) RA PAA RBERE
3 .k PAA-g—PIPA BEHESYHERERR R
& B&F FAYRK L REELS, BATRA
Eas ) SR T BB N R R
g . . HELRIIR 2.
S 2+ b ¢ Tab.2 K., of dialysis membrane and Km of drug
% microspheres on various temperatures
o - T(C) 30 3 40 45
;:’; . 1 . J , Key *10*min 113.6 129.2 112.5 169.6

25 30 35 40 45 .

(C) o 1 23.8  20.1 257 21.9
Fig.4 Relationship of relZasg rate constants of Km 10" min 2 12.4 27.2  39.0 5I1.1
drug from mioraspheres and temperatures
(O) PAA-g—PIPA; (@)PAA *1.PAA microspheres; 2 PAA-8—PIPA microspheres

¥ PAA ¥IEWHIR APP — g — PIPA BB B A UMM AYBEBEEFEH K, &
BEVEE 4, BB AAEAFRTABEY. BERYHBRNAYBREREH K,
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PEEERFrEmE A, BEAHENREERYE, MABRSNYREYHERANER TR,
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PREPARATION AND RELEASING BEHAVIOUR OF

TEMPERATURE RESPONSIVENESS OF GRAFT
COPOLYMER PAA —g—PIPA MICROSPHERES

LI Xiongwei , YAN Changhong, LIAO Qi
(Chengdu Institute of Organic Chemistry, Academia Sinica, Chengdu, 610015}

ABSTRACT

Oligomer poly (N —isopropylacrylamide) has been made up with azobisisobuty-
ronitrile (AIBN ) as initiator and methonal as solvent. Graft copolymer PAA—g—PIPA
could be prepared by graft polymerization of PIP A onto the chain of polyallylamine —
hydrochloride (PAA ) with 3 —ethyl— 3 (3 — dimethylaminopropyl.) — carbodiimidehy-
drochlorid (EDC) as condensation agent. Microspheres with size range of 10um or
so could be made of graft copolymer PAA—g—PIPA with glutaraldehyde (GA) as
cross—link agent in water/ oil system. Antitumer drug adriamycin(AD ) can be car-
ried on the PAA — g—PIPA microspheres by physical adsorption. In vitro drug re-
lease behaviour of drug-—carrying PAA—g—PIPA microspheres was examinied
by dynamic dialysis technique. Data from dialysis experiment were treated with a
computer after setting a methematical model which can provide a quantitative as-
sessment of drug release. The drug release rate constant Km of drug—carrying
PAA—-g—PIPA microspheres were achieved. It has been shown that Km of PAA—g—
PIP A microspheres representing the specificity of drug release increased with increasing
the temperature in the range of 30 —45T. This indicated that drug release of drug—
carrying PAA —g—PIPA microspheres was obviously temperature responsive.

Key words Graft polymer; Microspheres, Temperature responsiveness,
Clouding point, Controlled release v





