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mp 110 ~ 112C. 2R XM [6] Tk, B HH EE&
P0CHBARRSBEBERASIAHERZE
EFEHIRACE[((N-HERZE) BHK]
(PGP) R (WE 1), *RAK35% . 3 FRE
AFEATH Waters 208 GPCIU M E, EEZL
fEbReE, THE fEXE M), T e S e 3, iR
R 25C, M8 M_=9600,d=1.2.
1.2 ERNOER

ROBBAEELR=T HZEESS.
BEREZ_M200MaEEEEALT AR
WK . R BEAT N Sigma A F R .OEBXR
(41 K&, A0 HH R HmRERE _K(SA) R
XM T R-H 8 (TMAly) I B Z — B 200
(PEG200) T Yy, RS W W PR L — 5 bb 49 B 2R
¥ (SA:TMA-gly: PEG200=3:5:2 mo ) B TR R &
EP,180CHBERS 2, A HBEE(13.32
PO)RZE,2h FEEW A, WO IEM, A mBET
¥, AT THREIRACRAR PSTP(RA 1),
BHT74.1% EXRBEXRSDPE4 50
5®REEERER . PSA AXUTERE, X
$169.7% .GPC 13 :PSA ) M, = 7460, d =
1.4;PSTP {4 M, =3200,d = 1.6.
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Fig.1 Chemical structure of (a) PGP; (b) PSA; (c) PSTP

1.4 #EWHBTHERT
1.4.1 #4H  H Perkin Elmer DSC-7 B EH
R R T PGP.PSA . PSTP K H At iR ¥ 09 B¢
BETRE(T)REMEE(T,) . M6
FHRZE 200C, {55 5 min, BX 8 - 0CEBH
B, FREE 10 K/min.
1.4.2 BEME HEEPL CHQ, HEANER
AEHaBE 2 THREHA XSX-ZHEBHE
MELELRESUHENES.
1.5 PGP/PSTP it R ¥ a9 &k 5 R

EEFBREMREM PCPEBET=Y B
B, 3 R AR KPR O BRI R AR A B H 1
HBESYREHA S oL ZHEAT, E37CHEHRER
HRFHTEINKBLR, 2 XBK, SR
MERE hERE EE TR MeHER B FX
HEERZR.:

HRBK(%)=(W, - W)W, x 100%
Hb w, # W oNEORERN  HEER.F
itH pH (¥ E R X85, PHS-3C B ) M E 4
& pH {H, 3447 PCP RIREMR =8, H SRR FI 5%
B . H & BRI 2 =877 15 A Shimatz-1201 UV-
Vis X6 BEHH7E 570 nm MSE , R IBIRHE Ve i
A 880 nm W™ . PSTP KB A TR HEAR
ARGERAOME TRERAWN ISR FHME
FR.
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2.1 HRHEEH
FERSNMEBAER, RARLRER
HEWBHOR AErAHBREERNMERS

PRRYMERAFETRE(T,)RIEILRD
HAMMNAR S E. & 1FIHT PGP 455 PSA,

PSTP JLiR/G A DSCHR .
Table 1 Thermal properties of PGP, PSA, PSTP and their blends
PGP content T, T.
(w%) (T) ()
PGP 100 -19 UF
PGP/PSATO 70 - 19 65(41)"
PGP/PSASO 50 - 15 67(82)
PGF/PSA30 30 -15 68(119)
PSA 0 UF 78(131)
PGP/PSTPTO 70 - 9:40 UF
PGP/PSTPS) 50 1:43 UF
PGP/PSTP3} 30 12;52 UF
PSP 0 55 UF
* Not found

*The number in parentheses presenting the enthalpy {J/g) of the melting
peak for PGP/PSA blends

PGP 5 PSA FiRAt , h T PGP RAETE RS
W MPPAREERENESY HEEBH A
BAREBT PGP FHHEA BRRESRER
PHERE—PHRT PP MW B FILE T REM
—AFAX T PSA M AR HR T, f
iR aE 09 R KA BE PGP & B3 KT M A, R B
PCPELBAHESTEENBAMEN £
B EEIET PSA @MW, LS A RE.

Staubli 25/%) 3§ 8 $ TMA-gly 5| A B B BT
AALET LI mER A SRR Nt MR,
i 34 TMA-gly & B 6 T 50% B, P(TMA-gly- co-
SAYH) T, 54 R EHREAL . X T PSTP, E 5 PGP
—RBOURXERREY, RAR T, H55C . 4E
U PSA 55 PGP JUIRAS, DSC M4 b i A B
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B ERE BREN T, 35T PGP EEH B
PGP T HEFR,HMHE PCPEEM 70%
REER 30%,. MM -9CHRE 12C. EEH T,
MHF PSTP &M, HL PSTP R T, HHE M
{5, 3B PGP & B 70% K& KB 30% 1l A 40CH
H 3 52°C, 88 PGP/PSTP B AHAE . M - E
EVHERIHBFURR RS- THETT, HH
B LR AT M Wood ' AR HH

T, = W, T, + W, T (1)
AP, T, AR RADEHNEBEELTEE,
T, T, HBIRESH 1 AREY 2 HHALE

FHRE. W AW, 2R 1L.BA4P2EX
BERAREPHERHEESEZ. B W + W, =1, AR
(174,

W, = (T, - T (T, - T,).
M Fox" AN, M T EED LB HERE
A:

(IITS) = (WllTs,) + (Wleq)’
eRUELE/B W, =[1, (T, - T[T, (T, -
T,)]. Bk R F L R M 18 B PCP/PSTP LRk &
B T, ATLLE L Wood 2 Fox A BT E MK E G
PGP EHIX # PSTP EH (X PGP.PSTP I XM B
S8 KE2AIUEFD,AW BE PSTP B MW
A RHERHEEH S HES B LA X, PSTP
SEN BENARYE . Fit & Fox S
5 Wood E—BNE .

Table 2 Apparent weight fraction ( W) of PGP and PSTP in the PGP-
rich phase and PSTP-rich phase of PGP/PSTP blends

PGP-rich PSTP-rich
Bl rich phase rich phase i
LA W, W, L&
873 0.127 0.079 0.921 6.
PGP/PSTP70 0.873 b
(0.846)° (0.154)  (0.065) (0.935) (5.42)
0.857 0.143 0.063 0.937 5.92
PGP/PSTP50
(0.831) (0.169)  (0.052) (0.948) (4.86)
0.778 0.22 0.032 0.968 3.47
PGP/PSTP30
(0.737) (0.263)  (0.026) (0.974) (2.78)
AW=W, /W, - W, /W,:* Wood method; ° Fox method

H2Exr S & BOBEEAFHABREERT
MHZSMBA. X T PGP/PSA LB, PSA B
MUBRKXOA SRR 4T PGP M+ . H#F PSA
BRMOZEHMM, A BHHRTHAE/ D BRE
3R 81 8 , .80 PGP 5 PSA AU A #E 2 . PGP/
PSTPBH R, B S EZHNHR EHREH
B LE 89 PGP/PSA BEM, R A A X L B PSTP &
B8 I w5 8 PGP/PSTP # & 3 PGP/
PSA AT ¥ XEEERS DSC HHTHEYE.

2.2 HEBBHKRITH

HEFES g X TRE(PLAVERKF
(PSAERYWERLENE, RS RENS
KHRERERERR, ERERM PSA BB W
B, s XEAEHIEE RIMANIFHERTT
HEAH—#E PLA/PSA HEHAH®HERHE
XA EEVHIEH PSANKERAR. GHR
FH N PLA MRERARE, BE RGP EF
AMWEERREAENRERS RERI®E
B H AR T PCP/PSTP #T R/ EREE .

PGP/PSA70 PGP/PSAS0 PGP/PSA30
PGP/PSTP70 PGP/PSTPS0 PGP/PSTP30)

Fig.2 Contrast microscopy micrographs of PGP/PSA and PGP/PSTP blends
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EREMLWE 3 A, w0 PCGP/PSTP &ILIRY
RORE % 2R B L Bk PGP SR, 7E 15~ 20 KRN KE
Wit BREBEDVESEFEILEYD T
PSTP & B I& itk , {5 BB (6] & | 22 5 2 W O
A EH 9 X &I E Y PGP/PSTPT0, PGP/PSTPSO,
PGP/PSTP30 ME B K 2 51H 95.1%,92% A
83.3%.
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Fig.3 Weight loss versus degradation time of PGP and PGP/
PSTP blends
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B#E pH B EMA 5 pH EHMK/DRBRT
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Fig.4 pH change of distilled waler against degradation time of
PGP and PGP/PSTP blends
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R .
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Fig.5 Cumulative (a) glycine and (b) phosphate release from
PGP and PGP/PSTP blends in distilled water at 37°C
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COMPATIBILITY AND DEGRADATION OF NOVEL POLYPHOSPHAZENE/
POLYANHYDRIDE BLENDS

QIU Liyan', ZHU Kangjie®
(" Collage of Pharmaceutical Science , Zhejiang University, Hungshou 310006)
(* Department of Polymer Science and Engineering . Zhejiang University, Hangzhou  310027)

Abstract Poly[ bis(glycine ethyl ester) phosphazene ] was blended with polyanhydride ( PSA or PSTP) in various
ratios using solvent-mixing technique. The compatibility of these blends was evaluated by DSC and contrast
microscopy method. The results showed that PGP was partially compatible with PSTP. In vitro degradation
experiment was conducted in distilled water at 37°C. The degradation behavior of PGP/PSTP blends exhibited
homogenious. Furthermore, the degradation rate was much faster than that of PGP and could be regulated by
adjusting PSTP content due to the catalyze effect of acidic products of PSTP. PGP/PSTP blends could be a series of
potential biomaterials for drug controlled release.

Key words  Polyphosphazene, Polyanhydride, Polymer blend, Compatibility, Degradaiion, Drug controlled

release





