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Abstract

The chitosan/polyurethane(CS/PU) blends are
prepared by dissolving polyurethane and chitosan in
the acetic acid solution and then evaporating the
solvent to obtain the blend film. Polyurethane is
synthesized with 4,4-diphenylmethane
diisocyanate(MDI), poly (butylene adipate)(PBA) and
chain extender N-methyldiethanolamine (MDEA)
which provides tertiary amine groups to make
polyurethane be able to dissolve in the acetic acid.

The CS/PU blends which contain more chitosan
have higher tensile strength, lower elongation and
higher ~ water  absorption.  Thermal  gravity
analyses(TGA) shows PU is more thermo-degradable
than chitosan. Differential scanning calorimetry(DSC)
proves chitosan has high crystallinity. Thermo-
degradability and crystallinity of the CS/PU blends
fall between that of chitosan and PU. Dynamic
mechanical analyzer(DMA) results show that chitosan
and PU are semi-compatible.
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Immctalized rat chondrocytes(IRC) are cultured
for observing cell attachment and cell proliferation on
CS/PU bends. Trypan blue exclusion test assay
proves thet adding chitosan into PU enhances IRC’s
attachment  to the material, and neat
chitosan(C'S/PU=10/0) has the best result in cell
proliferation, then followed by CS/PU blend of the
ratio at 7 :0 3(CS/PU=7/3). The densities of cells and
morphologies of cells on CS/PU blends observed by
scanning electronic microscope(SEM) also support
this result.
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4~ F X F&A (dimethyl formamide, DMF),
Merck Co, ACS grade
5. E T8 (di-n-butylamine), TEDIA, X # 4
6. & & (nitrogen), #* %47
7.% T % 8 (chitosan), TCI
Contents: Loss on Drying— 11.1%
Ignition residue (as sulfate) — 1.0%
Purity — 86.2%
8.~ ¥ & #g(dimethyl sulfoxide, DMSO), Sigma
9.1 % fa % (fetal bovine serum, FBS) , Gibco
10. .45 8% 24 8 & 4 %7 % (phosphate buffer
saline, PBS)
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CS/PU=1)/0 44.2% 26.1%

Contro. 18.0%

67.9%




cel rumber * 10"

oo w7 /5 ”m 1000 control
CS/PU biend

B9tk 120 A et e B

2mppsE L

Ha PU afMAK B EBATYE
& 24-well P4 - ALK T4F PU
W B h o & ¥ B F IRC £

(CS/PU=3/7,5/5,7/3,10/0) A R e sk K L £ 5
@b sk 72 2k SEM BE
@ 10~17- 8 10 %Y FEH 4R
My IRC > T AF A Bty oAk - 1§
B —HP LA KR E B 11

10 SEM(x1000)#2 & fa fg
LA L3k T2 &R

B 11 SEM (x400) 5 ba
% CSPU=3/7T B L%k T2
INEFHER

TS

A& CS/PU=3/7 ey KRB E » TUEH B
R L# % @gaie A6 A ki CS
PR BA CS Bk 275%  Aa4
#PURAE 5% » & PURESHEMEN
TFoooasRsa R P ay CS Rk R Payk
iy Bk R 0 2Rk PU R4 » A7l ok &
maEek EERE -BH 12 RIRC &
CS/PU=3"7 Lo # > tmMo it 2 H Ab M 4
o R AKY > mMBwEKEE
ERHFS N RmBtriit - -B 134

El SM (x4000) 7% 4 fE
fc CS/PU=3/7 Bt L4 T2
NEHER

B 13 SEM (x400) $% ¢=

B e CS/PU=5/5 Bt Lz

T2 R
CS/PU=:/5 #) SEM B B » &4t & & CS 3%
Hhpc @Bk REROEH > BLE
A2k ksmig - B 14, 15 & IRC £
CS/PU=T3 B Le A KB - B 14 3] Réa
MEERS B 15 ARk RER 10
#—tk 0 FRAZEREHAFSHENHHBELE -
B 16, 17 & IRC £ CS/PU=10/0 B Lty 4 &
B M 16 REINBEFESBRER > B 17
P o i IR BB B A -



B 14 SEM (x400) 8% =
B4 CS/PU=7/3 B Eizk
72 R

@]15 SEM(x3000) ¥3.% 4=
g CS/PU=7/3 B ki
72 EHER

el 1 SE (x400) iﬁ.ﬁa
#4e CS/PU=10/0 B¢ io 4
72 hEREh R

Meyer U. % #4:% B 4= i (osteoblast) £
LR A RH M E R e HLmE
(3) » FHIH M 64 5 H & 7T &M (wettability)
St E  BE M F o e 8 F
EBEA MMM HAENR - 2T RMAL

B 17 SEM (x1000) #2.% %=
42 CS/PU=10/0 gt k354 72
N ERE R

#£3i8 CS ey BAMESHN PU - A UvA
CS ¢ RBRBZHAMBET AN > THE LK
BHTmbeibr® o Hiroshi T. (5) 454 -
HEAKESH T Repbn B4
=T 4tk 4a 38 86 4 69 & %% (scaffolding) i 0 7
BEHFEAREEL PU wT7HF CS 2
%o BATAME MM S@BIHE -
% CS4ER % s ESA TR
MY -

Meyer U.45 £ A & % 4o fo 86 it £ 09444
F—ERAmBLEL LG4 Eobemit
A3 WRFEEAMNTHRERBLE
s i Ak W& £ ol CS/PU=3/T7 &4t » {24mih
34 &k B ap sl CS/PU=10/0 5 4E -

Downe S.#.%E T # ¥ =B (chondrocyte)
ESoFHBE LSO EEHLQ) - 2AHH
o 4B g Rl s R (tssue fluid)fe s &% % &
H (matix protein) » & 4% 4 &k B & (growth
factor)3f » F AR EUN B A B R E i
AR N  SABBBR TRt YR
# 3R 35 - Pierre B.4n 3 & fa 3 S0 K #0 B
HER RO ERPA T LS
A e@) - FERRBETARBH BN
MEBAERKGMERLERSOESR
e RS SFHTURELE L WER
T EEBETRTHIER > mEEHE
MEE "B GAEYHB A& 3@
BRITHEEUESTr F-a&fakeyic
% .

CS BA SRAE  sEHBERED
SERttafe b YR G E £ TR M LMK
@ BRITHELBEEEHE CS/PU=10/0
F07/3 EHiEA 120 [\ EEE et 8 5
WREECSSERIMER -

CS/PU=3/7 4v 5/5 & H a6 sm Bl 3L
BRE BERFOROHARER CS & PU
BKBHEE AR B ik CS %R Rl £



LEER > MAFeREER Ak
FEEAERRALN CS ABLEAE  THE
BABmEMER Y  m{LBALAKT
#& @ L 7 #E 48 (flattening) > g% + 4 CS #
RALAS » WA D 0 e M LBE M &Y
@A -

SEM s R s st ey & R A8 5 o3
B EBRo P CS RAR S0%E5 > gk
e CS ¢ RAKMARBERABE X DYWL R
¥ > CS/PU=3/7 #u 5/5 8T AL B B JL30 & -
Bt tr E 8 E RV - CS/PU=3/7 &) SEM
BR T RFRABF % CS/PU=5/5 &
Er B EBEMH D > B LR CSPU=T3 4o
10/0 - CS/PU=10/0 R taftindk 120 8tk -
WEHERSH—@&  CSIPU=T3 %2 > &
BBl B X WA HN LAbp 4
f RATHBOERBOME R #dHa
MATUEEAERNT R B - 2
o EEEFREHHERLOR A > B4
CS BRAEF¥2E  BRALBBEERS
TRREHAE, @ CS/PU=T3 B¢
AONT PU MR T 84F e RS B -
2k CS/PU=7/3 THe & & B £ 4% o

%

AT RN L BHH—CS/PUK Fo ity ey &
RUMEEAREEM LT
L MM SRk 8 F > 305R% A © CS/PU=10
10>7/3>5/5>3/7>0/10; 4% & % : CS/PU=0/10
>3/7>5/5>7/3>10/0 -

2. &K E 1 CS/PU=10/0>7/3>5/5>3/7>0/10 -

3. BAEE M CSSPU -

4. B &K 1 CS/PU=10/0>7/3>5/5>3/7>0/10

5. 90588 e sm B BE & % © CS/PU=3/7>5/5>
7/3>10/0>0/10 -

6. 428120/ 53 4 % thm oL B © CS/PU=1
0/0>7/3>0/10>5/5>3/7 «

BRI REMAEE LS HELA
FHEAMERTOHE > KROABLELR S
RRELEYBEOME - B EH R TR
gt 72 N wEz 14 SEM B E Pia ke
A 120 e E o R T
CS/PU=1/3 v CS/PU=10/0 % 43t 4 #38 &
o TRA BB EEE - i Ha
NEHHAT > FARIOE R R E M (LA
MHECEMRTRE M) 2408545
BYHMBERLES » CSPU=10/0 4%
REFRFZEH  BRASRKBERETH -
BREHHA;, | CS/PU=T/3 B B M & fur
T PU 484745 7 48 9 CS/PU=10/0 #14F
HMBMIEE - TR o AR A e
&% ¥ > 2] CS/PU=7/3 T 4 & & CS/PU=0/10,
3n;&w1wmiﬁﬁﬁ¢%ﬁ&%%f

w

The authors acknowledge with gratitude the
financial support from the National Science
Council, Taipei, Taiwan, ROC through grant No.
NSC 88-2314-B-002-035-M08.

54 Xk

1. Gande D.A, Halberstadt C., J. Biomed.
Mat. Res., 34, 211(1997)

2. Downe S., Archer R.S., J. Mat. Sci.: Mat.
InMed,, 5, 88 (1994)

3. M:yer U., Westfaclische W.U., Cells and
Materials, 3, 129 (1993)

4. Leonard R., Biomaterials in Reconstructive
Surgery, Chap. 7 (1983)

5. Ergene P. G., Biomedical Polymers, 189
(1979)

6. Cescone M. G, Sim B, Biomaterials, 16,
569 (1995)

7. Giosti P, Lazzeri L., J Mater Sci Mater
Med , 4, 538 (1993)

8. Giusti P, Lazzeri L., Biomaterials, 15,
1223 (1994)

9. Lazzeri L., Barbani N., J Mater Sci Mater
Med, 3, 862 (1994)

10. Cascone M. G., Di Silvio L., J Mater Sci
Mater Med , 5, 770 (1994)

11. Scotchford C. A, Biomaterials, 19, 1
(1¢97)

12. Beatley G., Crit. Rev. Biocompat., 3. 245
(1€89)

13. Vacanti C, Langer R., Plast. Reconstr.
Swg., 88, 753 (1991)

14. Freed L. E., Grande D. A., J. Biomed, Mat.
Res., 28, 891 (1994)

15. Itav S., Abramovici A., Clin. Orthop. Rel.
Rex., 220, 284 (1987)

16. Wakitani S., Kimura T., J. Bone Joint Surg.,
71, 74 (1989)

17. Ben-Yishay A, Grande D. A. Trans.
Orthop. Res. Soc., 17, 174 (1992)



