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Abstract: Polyelectrolyte complexes and graft copolymers as biomaterials were synthesized from the water soluble
cellulose derivatives. Polyelectrolyte complexes have heen prepared from carboxymethy! cellulose (CMC) and gelatin.
Graft copolymers(Mc—g-AA) were synthesized by grafting acrylic acid (AA) onto methyl celulose( MC). ( Mcg-AA)
and gelatin polyelectrolyte complexes were also prepared. The optimum conditions of each sample were investigated
after chemical crosslinking or heat treatment. The preliminary results show that these materials might be interesting for
biomedical applications.
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Table 1. Surface Tension of Various Liquids

Liquids Surface Tension( dyne/cm)
n-Butyl alcohol 24.6
Oleic acid 325
Benzyl alcohol 39.0
Aniline 429
Ethylene glycol 477
Formamide 58.2
Glycerol 63.4
Water 725
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Fig. 1. Complex phase separation influenced by the
effect of pH and mixing ratio(R) of gelatin
and CMC; A, homogenous phase; B,
separation phase.
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Fig. 2. IR spectra for MC and (MC-g-AA)
copolymer : (a) MC, (b) (MC—g-AA) co-

polymer
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Fig. 3. IR spectra for crosslinked (MC-g-AA)
copolymer : (a) (MC—g-AA) (b) cro-
sslinked with APS, (C) thermal cross-
linking.
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Table 2. Physical Properties of the Samples in Wet

State
Samples Tensile Strength Elongation Water Content
P (ke/mnf) (%) (%)
CG12 0.03 28 676
CGCA21 0.35 121 69.0
MAC-A 0.32 36 46.3
MAC-B 0.33 37 526
MAC-C 0.31 42 54.1
MAC-BT 0.74 20 21.3
MAC-31 0.17 53 520
MACH1 0.19 37 431
Standard deviation : < +10%
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Fig. 4. Percent of platelets adhered on the various
sample surfaces by Salzman method : (a) MAC-
A, {b) MAC-B, (¢) MAC-C, (d) MAC-BT, (e)
CG-12, (f) CGC-121, (g) MAG-31, (h) MAG-
31.
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Fig. 6. Zisman plots to determine critical surface tension of various samples (a) CG-12, (b) MAC B (c¢) MAG
-BT, (d) CGCA21, (e) MAG-31, by linear square method ; (a) Y=—0.0146X+1.374128, (b) Y=0.
017253X+1.447002, (c) Y=-—0.01956X+1.495797, (d) Y=-0.016691X+1.473001, (e) Y=-0.

018324X+1.487358.

Tabel 3. Contact Angle(6” ) and Surface Energy Parameters (mN/m) for Various Sample Surfaces

Sample B Brcne W, L. W, Lo/Ws  Desr ee( °/f iwelh“g
CG-12 190 1233 1403 78.4 614 127 746
CGC-21 267 1173 1366 738 6238 118 673
MAC-B 50.0 976 1185 573 622 0.94 55.1
MAC-BT 423 95.1 1254 55.1 703 078 242
MAG-31 36.2 108.0 1300 66.2 64.1 1.03 501

* In PECF
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Fig. 7. Relationship between the ratio of polar and
dispersive components and water content of
various samples ; {a) MACBT (b) MAC-
B, (¢) CGC-121, (e) CG-12.
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Fig. 8. Effect of the ratio of polar and dispersive
components on the amount of platelets
adhered on various samples : (a) MAC-BT
(b) MAC-B, (¢) CGC-121, (e) CG(12).

Tabel 4. Relationship between Polar and Dispersive Components Ration Clotting Time of Various Samples

. Coltting time Clotting Time Degree of
Sample L/W.e (sec) ratio* Swelling( % )**
glass - 398 1.0 0.0
CG-12 127 2109 53 74.5
CGC21 118 2331 59 67.3
MAC-B 094 >3600 >9.0 55.1
MAC-BT 0.78 >3600 >90 24.2
MAG-31 1.03 2541 6.4 50.1

* Each sample/glass, ** In PECF.
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Fig. 9. Proposed model of ionically crosslinked ( MC
-g-AA) copolymer ; COOH : undissociated
carboxyl groups, COO™ : ionized carboxylate
groups, M** : trivalent metal ion.

gBlln o Ao ke r)9sigivia 428
th. (MCg-AA)YZZAEAE & unitd FAjsko
MC%¢ wEA719 &=k 285%, 3+5FAF
PAAY a8tz Ee§ 151%°)28 3534 3 unit
o Baleke PAALE 37.2, WIEA7)E 7020, 4
A Zox FTFTAFY AAL AFAH, W54
254 Age] F7bE ) tgo] APSE o7t
Ak Gell oA A JtaEE 254 Aol 7
He AAAHeRZE AL (TG )o|HA A547)
% 24717 AR FEel. ojrtzd FFE
Ao A 2Y¥x & Fig. 99 Fo}. Fol&7|Ql o}
3} carboxylate”]3 Al*eles} Aslz A &
Aol 8L Ca*oeles} o]27lLH A} A
oS vbiAA ARErde] 7 Aot & o]
27t 0 A Fejd Cattolgol AL ylzte|m,
batchA| 2 |lel| 4] 37}7} o] F-o]z] Hel-gmX)7bo] =
A &4 Ao 2 AzEc)

Hodr o

4.3 B

2 A7 P HY AEEen AR ®
W5 Y BT A AR WA B
AESC 4 ARERAAS Yo PARL 10

ZHEAN 28 A4 195

—

% olMgor) SEMl old ¥2¥ HAE 3P
A3} Qene 2)RAE A Qs 3 A=)
Frpole] 34 $4) w(Ly/WA)7E 087~1.
79NN 9] B AR A Lo/
W7k £A5e. (CMC-42h)) 2 [(MC-g-2#
R)] REARNL 2RAL AFLosA S Sz
W15} AR ofs] ol ASA)e G 2
of RF4golnE YaAshel 4ol Aok =
(MC-g-AA)ZERAE A4 AAsH 2544
W%} AR FEole Sbas F oba

AgAJo] AR Ao 2 A g},
gy

1. B. A. Brown, in “Hematology : Principles and
Procedures”, Lea and Febiger, Philadelphia,
1973, p. 91.

2. K. Kondo, Kobunshi, 24, 593 (1975).

3. J. D. Andrade, Trans. Amer. Soc. Artif. Interm.
Organs., 27, 659 (1981).

4. M. D. Lelah, J. A. Pierce, L. K. Labrecht, and
S. T. Cooper, J. Colloid and Interface Sci., 104,
422 (1985).

5. H Y. Fox and W.. A. Zisman, J. Colloid and
Interface Sci., 7, 109 (1962).

6. W. C. Hamilton, J. Colloid and Interface Sci., 40,
219 (1972).

7. ]. D. Andrade, S. M. Ma, R. N. King, and D. E.
Gregonis, ihid., 72, 448 (1979).

8. E. W. Salzman, J. Lab. Clin. Med., 62, 724
(1963).

9. A. W. Neuman and M. A. Moscarello, J. Polym.
Sci., Polym. Symp., 391, (1979).

10. R. L Lee and D. D. White, Am. J. Med. Sci., 145,
495 (1913).

11. R. E. Barier, Bull. N. Y. Acad., 48, 257 (1972).

12. A. Baszkin and D. J. Lyman, J. Biomed. Mater.
Res., 14, 393 (1980).

13. R. Barbucci, A. Baszkin, M. Benvenuti, M. L.
Costa and P. Ferruti, ibid., 21, 443 (1987).

J. of Korean Ind. & Eng. Chemistry, Vol4, No.1, 1993



