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PCU
. X-
DSC TGA
MTT
1
1.1
4 4'- MDI
>97% 1 6-
PHC 2000 57.05
mg KOH/g 1 4-
BDO 99 %
4- 98 %
N N-
DMAc
0.4 nm
1.2
100 mL PHC
MDI. MDI PHC
80C 24 h 70 ~ 85°C
2~3h BDO 90 ~
100°C 20 mL
DMAc 1.5h
10 mL 4-
10 mL 2 h
70 ~75C 18 ~20 h.
4 4-
PCU I-PCU PCU
I-PCU 1.
H.S. MDI  BDO
I.
1.3
Nicolet-560
THF 40 ¢/L KBr
"H-NMR JEOL ECA-300

™S 25C

Table 1 Chemical compositions of I-PCUs with different iodine contents

MDI: PHC: BDO:
R LI
PCU 2.33:1:0.94:0.00 1.20 25.01  0.00
PCU-T 2.31:1:1.14:0.34 1.8 2533 1.60
1-PCU-2 2.34:1:1.09:0.51 1.12 25.48 2.34
1-PCU-3 2.28:1:0.90:0.76 1.20 24.52  3.50
1-PCU-4 2.46:1:0.76:1.41 1.40 25.48 6.26
THEF 5 mg/mL Plgel 5 pm
MIXED-D column Wyatt Optilabr EX
THF 1.000 ml,
min~"' 35°C .
X- THF
2 mm.
X- GE XR/A 2.5 mm
60 kVx 10 mAx0.2 s
2 mm IS0 4049-
1978
DSC TA Instruments 2190
- 100 ~ 200°C. TGA TA Instruments
Q5000 500C
10 K min™"
THF
I
70°C
24 h 2 . TD-
6000B GB/T528-1998
3 emx4 em
DMEM 10%
1929
GB/T16175-1996 DMEM
30 10° 2 4
6 1
MTT
490 nm ob . RGR
= oD / oD X
100 % RGR
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Fig. 1 ATR-FTIR spectra of PCU a and I-PCU-3 b
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' Fig. 2 "H-NMR spectra of PCU A and I-PCU-4 B in DMSO
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I-PCUs NCO/OH . 2
1.08 1.40
I-PCU-4 1.437 x 10" 2.2 X-
NCO/OH 1
X-
2 mm X-
3
PCU I-PCU-3 NCO/OH I-PCUs PCU
1.20
3x 10 CDEF
Table 2 Relative molecular weight of samples
Sample M, x107* M, x 1074 M,/M, 2 mm
PCU 3.707 7.814 2.108 A E F
1-PCU-1 4.259 8.249 1.937 A X-
1-PCU-2 3.624 7.118 1.964
1-PCU-3 3.417 7.653 2.240
I-PCU-4 1.437 3.017 2.100 3.5
wt%

Fig. 3 X-ray images of aluminium wedge of 2 mm thickness A PCU B I-PCU-1 C 1-PCU-2 D I-PCU-3 E I-PCU4 F

2.3
DSC  TGA
PCU I-PCU-3 DSC 4 a
T,s T,
T, .
MDI/BDO DSC .4
. b PCU  I-PCU-3 TGA
PHC2000 7, ~-52.54°C DSC 3
T, 109°C.
PCU T,s -25C I-PCU
T,s -32C T,s
T, I-PCU
PCU
I-PCU  PCU
T,s
PCU 8
250°C

I-PCU
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' Fig. 4 DSC a and TGA b curves of PCU and I-PCU

2.4
3 I-PCUs
NCO/OH

NCO/OH

PCU

DSC

6.26 wt%

4.37 MPa.

Table 3 The tensile mechanical properties of the samples

Samples Breaking strength MPa  Breaking elongation %
PCU 30.82+2.56 1100 + 20
I-PCU-1 26.68 +1.42 1400 + 10
I-PCU-2 22.47+0.87 1400 + 40
I-PCU-3 14.86+0.84 1200 + 60
1-PCU-4 4.37+0.01 750 = 15
2.5
MTT 24
6
RGR
RGR % 5% ~
99 % 1 RGR % =100% 0
0 1
RGR % <75%
24 6
RGR % 75%
0~1
3
PCU X-
PCU
3.5 wt%
2 mm DSC  TGA
I-PCU
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PREPARATION AND PROPERTIES OF A NEW RADIOPAQUE POLYURETHANES

XIA Weijuan TUO Xinlin LIAN Yanqing WANG Xiaogong
Department of Chemical Engineering  School of Materials Science and Engineering ~ Tsinghua University — Betjing 100084

Abstract A new radiopaque polyurethane was prepared wvia the blocking reaction between 4-iodoaniline and
polycarbonate polyurethane with excess isocyanate groups. The development effect of modified polyurethane was
characterized by X-radiography. The thermal behavior of the polymer was characterized with differential scanning
calorimetry DSC  and thermogravimetric analysis TGA . The cytotoxicity was tested by the method of thiazolyl
blue  MTT colorimetric assay using mouse fibroblast. Meanwhile the development effect relative molecular weight
and mechanical properties of radiopaque polyurethanes with different iodine content were also studied. The results
showed that the development effect of modified polyurethanes increased with the iodine content increased. It had a
good radiopacity almost equivalent to that of a 2 mm thick aluminium wedge when the iodine content was 3.5 wt% .
When the iodine content was less then 3.5 wt% the number average molecular weight of which was in the molecular
weight range of the usual thermoplastic polyurethane elastomer M, >3 x 10° and they also had good mechanical
properties and thermal stability . Degradation characteristics as observed from the TGA remained unchanged compared
the unmodified polyurethane. The cell proliferation rate  RGR of all modified polyurethanes was more than 75 %
they were all biomaterials without cytotoxicity. This study provides a sample modification way for preparing
radiopaque polyurethane which is expected to have significant advantage over their non-radiopaque counterparts in
many medical and related applications.

Keywords 4-indoaniline Polyurethane Blocking reaction X-ray radiopacity





