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Scheme 1 Syntheses of PLA diol (a), MCO (b) and PUI21 (c¢)
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LI o 2 35, 72 1750 em ™' Ak M BB 3£ A9 1 46 AR
s, )R T R 2L — R e S b Bk 5. &1 1b
N B2 AME R, S5 1a M EE, 76 3500 em ™
Ab F 0 A 455 R AE 06 31 2% L FE 3400 em T A B
T 0 G 4R B 0, 78 1523 em AR BT B
Jie 10345 , U0 T 5 A 1 5 A v 0 T i i 11 . 1640
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Fig. 1 FTIR spectra of PLA6K diol (a) and PU6K121 (b)
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Fig. 2 '"H-NMR spectrum of PU6K121
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Table 1 GPC results of PUs and PLA diol

Sample M, x107? M, x1073 M,/M,
PLA4K 3.92
PU4KI121 50. 8 88. 4 1.74
PU4K132 45.3 67.0 1.48
PU4K143 41.9 59.8 1.43
PLA6K 6.08
PU6KI121 64.5 105.7 1. 64
PU6K132 53.2 77.1 1.45
PU6K143 54.6 93.4 1.71
PLASk 7.90
PUSKI21 73. 4 122. 6 1.67
PU8K132 63.6 97.3 1.53
PUSK143 57.8 100. 6 1.74

2.3 SR NEBITEE

PRV AR Tk A A D' IURR I AT B )3z i 5, LA
FHMLIR AL I Ky 365 nm 148406 BB S T % A 3L
HEOYL2 +2 ] 3R 5 T B A R A5 4. AR AR,
T 56 R 58 A1 AT UL G AT 5 0 V2 R 1) SR
TEBAGH I R FNAAAE F5 AT B 2B B2 0. T il B
VI, MR E N 0.2 g/ L A K S 365 nm 484k
Tt HRSFE h U, WA 55 4/ MR oA o 2 L s i) £
AR QL 3 PR PRI I R ) 5 IR SO K AE 275
nm A, I AT S 5, 38 ot A I S i) £4) B K T BRI, 22
1t 25 min, 58RI UE JL T T O, 16 W 4 KR 43 1

Fig. 3 UV spectra of PU4K143 as a function of irradiation
time under a 365 nm UV light
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2 b) BLL A E. R ] L, o BE 2 BT A
T G i SOUAE 1) ol 45 91 2 0 1638 em ™' AE Y R ST Bk
JEiH . B S 45 T PU6KI21 ¢ MRG0 4% g it
AT DG REHT (B S (A) ) PRI ot 266 1) BB 5 i
I a (5=7.68~7.73) Fib (5=6.43 ~6.49)
TECIS I R (B 5(B) ), 8 PR 4 I o B2 IR A
AR AR 1 B SURR & AR BRI R

— TS, Ot B S BRI B 1 37 AR IR 5 4
REARC A 10 35 ffe 1 BB . by I, R BRI A 8 B 7k I
T A RS R BERE S EE . AN SR 2 o, 6 B 2 W AH
[F) B, 358 HC 5 o Bl A 4K B 0 = A 1S i R
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Fig. 4 FTIR spectra of PU6K121 before (a) and after (b)

UV irradiation
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Fig. 5 'H-NMR spectra of PU6K121 before ( A) and after
(B) UV irradiation
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R SE A AR 5 4, Ao i P i R AR
2.4 PEFMEEE

3R Wi iy 5 B R AR BEAA B, 235 4 2 5 T A
BH P AEVERE. I, @ i DSC RFSY T 3 & e A2
BT B PP B, 26 2 S T kR G AR
B B 52 1R AR, 45 2R R B PLA4K, PLAGK #I
PLASK 3l B A fe 72 i JBE 73 J31) Oy 42.3°C ,45. 8°C I
48. 4°C , FH I A9 3R 2 M 1) B AR TR 2 T, X
T RE B A7 7E, BRI T PLA BB iz sh. B
oy [ RE A B0, 3 3 A T B A B
SIS 0, 33 AT BE O BE A BE B i BB, o1
[ ) SUBRE A T I ik 599 45 2R 9 Aol AN [] 45 449 20 1 Y
Mg, LA PUSKI2L A7 1 ki, O 147°C T H B
B A AT R RN A T R B A b A7 A LR T
RIALPRBEBRI LN R SRS ,9 Tl [ 45 44
ZH B 2R 2 T Y B 3 A iR 2 A1 T S I AR i 19
B TRLRE , S IR 2 45 T 4 016 5 1B 7R A Ay 48 9 51
1 3R I 1) 3 A T 70 L S R

Table 2 DSC results and gel content of PUs before and after UV irradiation

Before UV irradiation After UV irradiation Gel content
Sample
T,(C) T,(C) AH, (1/g) T,(C) T,(C) AH, (1/g) (%)
PLA4K 42.3 143 31.7
PU4K121 55.1 — — 48 — — 74
PU4K132 57.4 — — 50 — — 77
PU4K143 57.3 — — 46 — — 79
PLAG6K 45.8 154 32.6
PU6KI121 53.0 — — 46 — — 4
PU6K132 54.5 — — 43 — — 70
PU6K143 57.4 — — 45 — — 71
PLA8K 48.4 156 34.9
PU8KI21 53.5 147 0.8 42 144 5.1 1
PU8K132 53.6 — — 44 143 3 3
PU8K143 53.6 — — 46 — — 59

2.5 HEFEiEse

TR B B S AR AR S0C L L, & F
R, R R R R R =R S RA RS
5% BE g R 4G, IR XU fiE A R iz 3, 78 554
1) RGN AN RE U8 B LSS BR PR 45 4. o T 4R 1558
HK %) TR B A S SR D 9 AR A K 1k T A
EREE , ELUA D IR Sy o RS I RO TR, &R A
TR R 3R & G B 5% A8 AR R L, 48
if 5 min MG R HE S AL, B T E A TR
R, 50C T8 12 h, K BRAE 5 R B A ). R

FHTRVEE B T 35 il £ 25 1 A RR o . 5 81 %) B o
P47 1 % Pk g8 W . PU4K121, PU4KI132 Fi
PU4K143 ({7 {138 & & 65.3,89. 4 F1 76.2 MPa,
ZEHR 5 0 P R B 4 0 S 49.0,55.5 Al 49.9
MPa. 52 Bk 5 0 $ir A i B2 R AR A 1 02 2o B2 22 Bk 5
EHY. A TR X — A1, #F— D0 5E T 2 Bk (]
X SR RS R m. K 3 45 T PU8BKI2I,
PUSK132 I PUSK143 i {5 Ji |, W 24 il K AL
A5 0] 5 Fe Bl 28 A0 BRG] g A5 k. 1B 6 45 T
BT R Sy -R AR 2R 220t 1 min i B8 B BT A
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SREEREN , 225 2 min J5, $7AH SR BT AR, AT
R CY e S K= DA G Y A i v I BV A
SR REAIR. &1 6 45 il T PUSKI21 Fifi £ Bk i i) 1Y)
W T3 A M2, SEBRE S R i Y W 24T O 4 O e
PEWT L, W7 240K AR AE 3% 2o 4. TR 2R (1 JF 72 (1]
SR TE LR ] 93% ~96% , £ HMGHRE A HK 1
min, J 745 5] & R P25 5] 98% ~ 100% , A] Ul fk 2
IR B 5] AL R A& e RIC I T Re A i — 2P 2
w AT R, & 3 1 PUSK R4 AR & PU4K
FYNIY 721 68 10 46 X (8 A7 22 53], B T4 i (9 AN
[/ Z A, o fift 380 85 O [m] AT fig o 2 — > J A, PUBK
FE LAy 5 mm/min T PU4K A & Sz A 3
J& 5 2 mm/min.

WA RIL R AT IERICIC T RE 2T
i B IX A BEAS R LA b ) PR R Y Y 4
RULET, UV 88 B J7 86 51 AL 27 S O ik %
JEARICAC T BE 2 A7 U b 1, (H 3 BE A 32 B X T 2
PEREA M JC 25, r LA 20045 il 5 B6 A AR . —
ALAT I 7 3R R ] UV 4R IR A9 6 58 R e 8], 4n i
BT, 3 — Al A7 By 7 B i ACK BRI B 7

=

M

~

Ea i’ 2013 4
50 b
40} a
—_ C
£ 30t u
2
& 20p
7
10r
0 1 1 1
0 1 2 3 4
Strain (%)
Fig. 6 Stress-strain  curves of PU8KI121 after UV

irradiation for 0 (a), 1 (b) and 2 (¢) min

W ZREEL L R IS B R MCO (&, B
MCO 2By, A 2 F 38 pliad B2 k. T T
AN R MCO R I PR RS AR, R
FHIR A B 7004 AN (L BB 45 ] 58 6 % B, o038 I8
Rz Tyfie, i B A AT 48 S Y0 4 1w )
SPERE BRI W B BUA B A R TR AR UV
A R A IR s I B 4 ol

Table 3 Mechanical properties and gel contents of PUs before and after UV irradiation

Sample Trradiation time ( min) Tensile strength ( MPa) Elongation at break (% ) Recovery ratio (% )
0 26.2 2.3 96
PU8K121 1 47.6 2.2 99
2 34.9 2.6 100
0 41.3 2.6 94
PU8K132 1 44.5 2.5 100
2 32.7 2.3 99
0 37.0 3.6 93
PU8K143 1 42.2 2.5 98
2 30. 1 2.7 100
3 s B 1 4 15 FUBAF (0 7 PR . 7E 28 4Pt i Ij
e SR B S 2. S A
Gi LB, WA IPDL PLA “ BRI MCO th %, BAE, 4RI 52 3 42 08% L1 L 3 1 4 T i 15
VG LT — RN 5 A A R S A 8 AT A ) PR 5 B DR AT AR S I IR A A2 B R H
fife R & B, A% G 2SR GPC 4E RAE T B T TE B 7 451 S5l i A 2 40 45
T RATRMSSHMIERR, 25 R R RATEAA
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SYNTHESIS AND CHARACTERIZATION OF BIODEGRADABLES
POLYURETHANE CONTAINING LIGHT SENSITIVE SIDE GROUPS

Li-xin Yang" ®, Liang-yan Wang''?, Zhi-gang Xie', Xiu-li Hu', Yu-bin Huang', Xia-bin Jing'
(" State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemisiry,
Chinese Academy of Sciences, Changchun 130022
(* Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract  2-Methyl-2-cinnamoyloxymethyl-1, 3-propanediol ( MCO ) as a chain extender was prepared.
Polylactide diol (PLA diol) as soft segment,isophorone diisocyanate (IPDI) and MCO as hard segment were
used to synthesize biodegradable polyurethane (PU) containing light sensitive groups. The properties of the
PUs obtained were characterized by nuclear magnetic resonance hydrogen spectrum (' H-NMR ), Fourier
transform infrared spectroscopy ( FTIR ), gel permeation chromatography ( GPC ), differential scanning
calorimetry (DSC) and tensile testing. The results showed that MCO had high enough reactivity to obtain the
PUs of high molecular weight,the number average molecular weight of PUs ranged from 41.9 x 10° to 79. 0 x
10°. Crosslinking of the PUs was realized by irradiating the PU solution with UV 365 nm light. The time for
complete crosslinking of PU in solutions in the absence of light initiator (2-hydroxy-2-phenylacetophenone )
was 25 min,but it was only 5 min in the presence of light initiator. The gel content increased with increasing
MCO content in PUs when the PUs had the same soft segment; the gel content decreased with increasing soft
segment molecular weight when the PUs had the same hard segment. Rational crosslinking contributed to the
increase of tensile strength and shape recovery ratio,the shape recovery ratio of PU reached nearly 100% .

Keywords Biodegradable polyurethane, Crosslinking, UV



