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FETHT L Ry, MkEE R AL 24 h IS, R A TR BR A% B RES (1 mL,0.0086 mol), FF P 5 43 47 1
EBRAETE RSBETEEYPCBPETF 20 5. 850408, AXEAKREPH, A= TERET
FiEAKH, A L E KOH(0.224 ¢,0.004 mol), Hiry BRATRZBRERESE~Y,IET
TRZIEHET BRRTFEERNSRFHAE B EB3NAEKFR“Y PGBP, " E AR 72%.
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NH, CH, CO0C; Hy
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{N=1‘)3—n T con -ENET}..
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(PGBP) (PGBP')
Fig. 1 Synthesis of PGBP
1.3 EEYRE WERBE, FHERM KT HEAE

1.3.1 8% EAPUHMB S P RE ( HPLC) ¥ % ( Shimadzuc-R4A HPLC {¥, Alltoma 5 x
f# 7F KBr #h B | W B4, FA Nicolet SDX /S M4T 250 mm C18 & N EEA, HRE/ K/ Z. 8 (60/40/2,
Hh i o BT i SR AT A Vv/V)ER S, IE N 0.8 mL/min, F UV &8
1.3.2 'H-NMR F#1E EA5YWH d,-DMSO % 25,254 nm A ME K, FHBESH).

% , 1 Avance DMXS00 B B 3t IR {¥ ® =& ' H-NMR, N
Me,Si % 147, BB X 90C . 2 GR5WR

1.3.3 TR Bl EMA EA-1106 TE A 2.1 REBWBHEN
UMEREY TR A ENTE. 5 B 4| A Bk 2 T 2 o R L T I B e

1.3.4 DSCAHF A5 mgBAWHSEEFE  WFE ERMNMEETE KN, LB 2 R
%[ BE 2 M, B Perkin Elmer DSC-7 #4r#i{ic® HRENSERKXRSCYMBRNAEREAAELS X
DSC ML, M EE -70~200C, Fmap K7 AKX ETYHENFBRASIAY
10 K/ min. M Z WM B8 B HRAE Y 100% 1 PGP H
13.5 #HFEME HBESYHET OMS0, [ WAITRAKS M PCP B HfE# S BIEN
Knaner X EBRENUMER S FE, A\ZBE STERNERBARHAATRKESHNHFTHURER
VE R ARHE B RESERERMEAHNEERFBESOERERHSY
1.4 BEWER FEY RIMBEX—RKMHLHE, 8§ PGP 5—F
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BEENEE NEBRIRENBAERENE. BREAEER BEIXPRAHE - FHEABFR
pHS.0 #1 pH6.0 & FAFBR/ A ERAEh HUEREFREXRBNEFUNRBE. FEALHA
% pH7.4 1 pHS.0 X R/ TRV 28 rh il . T PCPEREANENK(EX D), BABITHM

#5 25 mg By PGBP & 11 A fil# B 7E 40C, B4, 5 9% N PGBP-1 fl PGBP-2. E PGP 5§
9.8x10° Pa ENFHRMBESK 2.5 om, BEEY  BERNT FEAHNMAFFTER, ETUKK
2 mm WEBNS DR FHIRA 20 mL AFH HERNMEE DAFRE# WAL, KNTA
pHME T, BT VCHBRS S EHER  Fell, TERAKGMHRS ERFRANLE, RHENS
W—PNhR, THREREFA VPORESTE. MEZFHAR:E ST RER, R ERA
HEMMEREKEFRY 02 L BEAE A 1 XEFASEA LRAR. SEFREAN
MA 0.2 mL FHERMBETE, MERBASBEP  KoFHEE PCBP-1 Al PGBP'-2 MEEFE KT 5
PGRBPRER =M E, BB EBE ve YA 2838 HAEWMUERGTEXPHRE LR N
UV-Vis 4> ¥ 5% B 1 (Shimatz- 1201 %) ZE 570 nm £b EMATE T KOS EFEAEK PGBP-1 M PGBP-
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2 RMAERPERMBI Y EF R LIE BEW
KER, FENEYH S E . PGBP-1 #1 PGBP-2 #f

EAGH % .PGBP-1 7] LI T Z. 8 .CH, Cl, . THF,
DMSO, Wi PGBP-2 AfEH F 2 BEM THF.

Table 1 Some properties of PGBP

Feed ratic of

Element analysis { % )

M, T,(C
Polymer x 4 PGP/NH, OH {mol)* () C N -
PGBP-1 0.8 1.2 2:1 6430 34 Exp 44.01 15.96 5.12
The 44.74 16.53 5.22
PGBP-2 1.6 0.4 1:5 7400 55 Exp 48.14 16.01 4.61
The 48.66 16.32 4.46

* The amount of PGP was calculated on glycine ethyl ester side groups.
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Fig. 2 The IR spectra of (2} PGBP-1 and (b) PGBP-2
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Aot R RTS8, 0 PGBP-1; B K I
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£ HEOAEET 100%. K1 BLESHH
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Fig. 3 The 'H-NMR spectrum of PGBP-2 measured at 90C
* Solvent peak
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Fig. 4 Weight loss of PGBP-1 in pH8.0, 7.4, 6.0 and 5.0
buffer at 37°C
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Fig. 5 Weight loss of PGBP-2 in pHB.0, 7.4, 6.0 and 5.0
buffer at 37°C
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Fig. 6 Hydrmlysis mechanism of hydroxamic acid
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Fig. 7 Benzoic acid release of PGBP-2 in pH8.0,7.4, 6.0 Fig. 8 Benzoic acid and phosphate release of PGBP-2 in

and 5.0 buffer solution at 37°C
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pHR.0, 7.4, 6.0 and 5.0 buffer solution at 37°C
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Fig. 9 M, change of PGBP-2 in pH8.0, 7.4, 6.0 and
5.0 buffer solution at 37C
M, decrease means (M, - M, )}/ M, % 100%
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SYNTHESIS AND CHARACTERIZATION OF pH-RESPONSIVE
DEGRADABLE POLYPHOSPHAZENE

QIU Liyan*, ZHU Kangjie’
(! College of Pharmaceutical Scierce , Zhejiang University, Hangzhou 310031)
(* Department of Polymer Science and Engineering, Zhejiang University , Hangzhou 310027)

Abstract The method of substitution reaction followed by modification was used to synthesize a novel
polyphosphazene containing amino acethydroxamic acid benzyl esters.By changing the feed ratio of reactants during
the polymer modification, two resultant polymers with different contents of amino acethydroxamic acid benzyl ester
were obtained. IR,' H-NMR and elemental analysis were applied to characterize these polymers. The degradation test
in vitro was carried out in phosphorous-free buffer solutions in the pH range of 5.0 ~ 8.0.The result revealed that
the polymer with certain amount of amino acethydroxamic acid side groups (80% ) exhibited strong pH-responsive
degradation property . After 1.5 d,the sample dissolved completely in the solution of pH7.4, but lost only about 8%
and 4% in solutions of pH6.0 and pHS5.0, respectively . The degradation rate of polymer accelerated suddenly in the
pH range 6.0 ~ 7.4. These features are feasible for polymers to act as carriers of oral enteric drug controlled delivery
systems .

Key words Polyphosphazene, Degradation, pH-Response



