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EBRATC AR (7™ A . R AR R
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i 4s-PPDO . — & b 5] 2 2lifb 1) PTOL ‘& F J
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o i ) B BEOUE , 8, AR B ), 7R B S A
%rh ,60°C T4 ZE fE 5. '"H-NMR (CDCl,, 8): 4. 16
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[ TA 2w DSC Q200 J3#rfAE N, AU XS FE i
PEATRAIIHT R 200 5 mg, A -40°C L) 10 K/
min B3R TR E 120°C , 7 LAAH ] 14 1 2 1
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Fig. 1 FTIR of PPDO-PEG APCNs
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Fig. 2 Swelling ratio of PPDO-PEG APCNs with various
amount of TDI in CHCl;, H,0 and THF
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2.3 PPDO/PEG # #}tt 33 PPDO-PEG APCNs
NSRS

FET DL b Se e g5 R, [ e B B ) TDI i
(Vopy =0. 14 mL, nyo/noy = 1.00/1) L K TRY)
4s-PPDO 5 PEG HJ#2FEEE IR BAL (Ny op =2 X
10 ~* mol) , BF5E T PHFH I & 4 rh 2 L B B AT A R
[FIHC G n(OH g )/ ( OH g ) B SZIR 400 14 1
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Table 1  Swelling ratio of the different compositions of PPDO-PEG APCNs

PPDO-PEG APCNs ( mol/mol) Gel ratio (CHCy)

Swelling ratio ( CHCl; ) Swelling ratio ( THF)

n( OHpge ) /n( OHpppo) = 1/4 98.9%
n( OHypye ) /n( OHpppo ) =172 99.6%
n( OHpy ) /n( OHpppo ) =2/1 98.3%
n(OHppe )/n( OHppp ) =4/1 99.1%

554.5% 75. 08%
757. 7% 148. 7%
982.9% 301. 5%
1555% 453.6%

25 AR, Al 2 AN R A SE PR s >R v LA i
VR LR 04 B B & PPDO/PEG [ #3 8) He 3k 2
7% PPDO-PEG APCNs XA [a] 157 2 FI AR

2.4 PPDO-PEG APCNs i DSC 44
XEFAPER G PN WA AR
AR PE. (H T AR S5 3 B il 45 A9 PPDO-PEG
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APCNs J& — Ptk Bt 28 R AL 5 7, 4s-PPDO F1
PEG ip Be# A — 7 1 4> FHE B, AT LAAE SR i
TE AV X 30 A e 0 DX 65 - A B A T
DAt — 20 T ff X Ffr PPDO-PEG APCNs 52 Bkt 5
Widh #5522 (A 1 ¢ &, i i DSC WF5E T
PPDO-PEG APCNs [ 1 it X B A F5 A2 45 K. & 3
S B F TDI [ K [8] i & %t PPDO-PEG APCNs
R X R 25 Al (T,) | JE R (T, ) FIAH
S sZ . AR TR B TR nyeo/noy ELBIT R
0. 55 [IFES AT 14/ IN 4s-PPDO 6 B 125 g 4, H:
BIER L B PEG £ Bt (10 05 il 1. 33X 2 Ky 4s-
PPDO J&—Fft i 1 15 2% Bk i , JL 45 i i ) % PEG
P2, AR LA R i B 3R 1 245 4 1 — 25 B A
T 4s-PPDO BEBL 45 &, T LATE DSC MK 54 4F
RAEWLI 2] 4s-PPDO 55 Bt (945 . [RIAE, fix Bedt
Rowmm PEG 4 B (W45 47 0, 3R 7K1 PEG 5
B K P 4s-PPDO R ZHK LS , AN REFIE B R
T4 S IX, 10 S BETE SR FIE U DX, i
15 RS PEG 5 4s-PPDO FURYIA W T R,
H AR K B L i /K 55 B 5 U X B 28

PEG
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Fig. 3 DSC curves of PPDO-PEG APCNs with various
amount of TDI

a) The heating scan; b) The cooling scan

AR B A 34 i, PEG & Bt (1) 45 Rl e 56 A8 55, AH
5T, #, U s R ES H B AIR T PEG H5 B
&8 B N GE T RS
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A R 45 IR A R SRR £ Tk
R Z PEG #E B4 i TR, 45 iR E MR T %
T LR A s B A TR SR f rp, PEG 85 Bt
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BLW 2 SR AR, 7 = RN AR IR B 45 5 T
)RS ¥ BE. 78 DSC FH A3 #5 lst, ih T
LRI N — 40°C, Bl 4 T B 09 12 i 34 m &
PEG # B B L AR IR B T, R Sk B 45
fm I I Ve BB 3R AR 4 S Y PEG i BOIT IR 45
i, AT HH VA 435 I 7T S IB6 5 1 A R O, T4
Bl TDI/OH [ 1.00,1. 15,1, 30 BORES, , T+
TR R A 25 T B 45 ke AH, 5 R S
ke AH,, HEAR— 250, 10 W B 5 22 50 R B 3
PEG 8B 45 bERE T R, HAEE R A T ILTE
A4 i, HBETE AR IR B A5 T 45 .

4s-PPDO 5 PEG A[RFE LX) DSC <k an
Bl 4. fE—FHR M2, 4 PEG & 5 3 5
fibf, B PEG BORHIE 2, HAREY AH,, 3K,

R T IRBEX RIS, 5T AT S (X,)
AR ARl T Ty A=A

v - AH,
© ~ AH,W(PEG)
Hoh W(PEG) &L Y h PEG 4 By & @ 2
B, AH, & — R THEE R P S RS, AH,
EAB % PEG HEBE 100% 45 5 i B0 ks (AH, =
156.8 J/g) . HFEAAYEHEAESR 2 haih.

R AT, B PEG K £, PEG 14
X4 b B R R 15, K PEG 5 B b s 7K
BB B U DX T 24 4s-PPDO (i 5 £
A, P2 L AN B AR X, R I JE 4 i 5
gl s B AR, 24 PEG 1Y & hE 3 S
fiit, B PEG 380, BRI PEG #EBL ) AH,
SEAHNL . 4s-PPDO (5 32 5 (57 (A, T, B
4s-PPDO &1 3 KM FEAR, PEG (5 £ FHb A7 Y
FEA, BT 4s-PPDO HE B (1) 7 1 /0 1T G 8% 3 Ak %
AR IR DL 2 R PEG A B K R ) 3k B
W Bz Sl AR

x 100%
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Table 2 Thermal characteristics of the different compositions of PPDO-PEG APCNs from DSC curves

PPDO-PEG APCNs The heating scan

The cooling scan

(mol/mol) T,(°C) T.(C) AH (J/g) T,(C) AH, (V/g) X.(%) T,(°C) T.(C) AH.(J/g)
n(OHppg ) /n(OHppp ) =174 -13.39 - - - - - -13.98 - -
n(OHpg ) /n(OHpppg) =172 -11.67 — — — — — -13.06 — —
n(OHppg ) /n( OHpppo ) =271 — -22.24 23.64 22.55 31.55 25.1 — -17.75 18.90
n(OHppg ) /n( OHpppo ) =4/1 — -25.86 13.88 27.71 43.54 30.9 — -1.87 38.63

1(OHpp) /M (OHpppo) =1/4 "(OHpeg)/m(OHppno) = 1/4
H H =1/2
\WPEG)/”(OEO)—-—/— n(OHpE(;)/n(OHPPDo) =172
o o
s} b=}
& 1(OHpg)/(OHpppo) =2/1 = j
PEG PPDO ’/\ n(OHPEG)/n(OHPPDO) =2/1
n(OHpg)/M(OHpppo) =4/1
1(OHpgg)/ 1 (OHpppo) =/1
a 1 1 1 1 1 1 1 b 1 1 1 1 1 1 1
=20 0 20 40 60 80 100 -40 =20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
Fig. 4 DSC curves of the different compositions of PPDO-PEG APCNs
a) The heating scan; b) The cooling scan
3 gy PPDO-PEG APCN ## Ji % 15 S Ik e J3E 1 4 A
‘Aale v e g Ty
I, ST E R, ¥ K R IG5 T AE XS T PPDO
Pl SE A2 PEG MU B2 PPDO O HEBCONAS R AYK b, Bi7K PPDO 4% Bt 5¢ 42 15

WERY, LI TDT g {5500 s 2 45 i 1 AT S8 e 4
AP 25 1 36 9 2% 3R 45 1) (PPDO-PEG APCN).
A 1o A A RE5) PH H LA b TSR I B w42 o]

45 , R I BB A K BEIE , PR T Ik R 5 52
HRE B A AR DG . DSC il a3 B 3k 3R A2 Bk 45 4y
il =y 45 S PR RE T I, ELRE G S IR B A9 19

PPDO-PEG APCNs )32 B R i A1 5% i /K TX# PEG £ BB RGEAE 58 ,AH,, 5 T, 3580/

TR K B K BE B X o ROV R B S D5 R
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SYNTHESIS AND CHARACTERIZATION OF AMPHIPHILIC POLYMER
CONETWORKS BASED ON POLY (p-DIOXANONE)
AND POLY(ETHYLENE GLYCOL)

SHI Jing, CHEN Sichong, WANG Yuzhong
( Center for Degradable and Flame-Retardant Polymeric Materials, College of Chemistry, Sichuan University, Chengdu 610064 )

Abstract A series of amphiphilic polymer conetworks ( APCNs) composed of poly ( ethylene oxide ) ( PEG)
and poly ( p-dioxanone) (PPDO) segments were synthesized and characterized. Four-arm star-shaped poly ( p-
dioxanone ) (4s-PPDO) precursor with hydroxyl terminal group was prepared by ring-opening polymerization of
PDO using stannous 2-ethylhexanoate [ Sn( Oct), | as a catalyst and pentaerythritol ( PTOL) as initiator.
Amphiphilic PPDO-6-PEG conetworks were prepared by directly coupling reaction of the hydroxyl group
terminated 4s-PPDO and PEG precursors using toluene 2, 4-diisocyanate ( TDI) as chain extender. The
influences of molecular structure, type of solvents on the swelling ratio of the amphiphilic PPDO-6-PEG
conetworks were studied. The co-continuity of the conetworks was characterized via swelling in chloroform,
tetrahydrofuran and H, O, respectively, and the results show that amphiphilic PPDO-6-PEG polymer networks
had different swelling behaviors in different solvents, which were determined by the dosage of coupling agent
and feed ratio of PPDO/PEG. The crystalline behaviors of copolymers were studied by differential scanning
calorimetry (DSC). The results indicated that compositions of PPDO and PEG and the degree of crosslinking,
which were obtained by using various amount of TDI, had an important influence on the thermal and crystalline
behaviors such as melting temperature ( T, ), crystallizing temperature ( T, ), melting enthalpy ( AH_ ),
crystallizing enthalpy (AH, ) ,and degree of crystallinity. The crosslinking structure limited the crystallization of
PEG segments ,resulting in decreased relative degree of crystallization and crystal size.

Keywords Amphiphilic polymer conetworks, Poly( p-dioxanone) , Poly(ethylene glycol) , Biodegradable



