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In Vivo Evaluation of the New
Antithrombogenic Reservoir-Catheter Coated
with Polymer Blend Copolymer

Shunro Matsumoto'’, Yasunari Yamada',
Hiro Kiyosue', Shintaro Dono'’, Hiromu Mori",
Masaharu Imagawa?, Yoshio Nomura?,
Hiroyuki Toyoda® and Tatsuo Shimada®

We evaluated the antithrombogenicity of 4F-catheters
coated with the new antithrombogenic material fluorine-acryi-
styrene-urethane-silicone (FASUS) graft-block copolymer
by dissecting microscopic and scanning electron microscopic
observations. These catheters were temporarily used for the
infusa-A-port, which was prepared for the treatment of four
patients with bladder cancer. Two heparin-coated catheters
were also evaluated.

All FASUS-coated catheters contained thrombi consist-
ing of red thrombi and/or fibrin thrombi. Massive red thrombus
was seen at the site of curvature of the catheters, 1cm distal
to the tip of the catheter. However, the portion 20cm distal
to the tip of the catheter had no red thrombus, but contained
minimal fibrin thrombus or plasma protein. The heparin-
coated catheters showed the same findings as the FASUS
catheters. The FASUS-coated catheters were not superior in
antithrombogenicity to the heparin-coated catheters. It was
concluded that the FASUS-coated catheters used in this study
seemed to have problems in regard to their preshaped cur-
vature and the material used in catheter. These aspects need
to be improved.
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Fig.1 Scanning electron microscopic(SEM)image of the lu-
minal surface of a cathether coated with FASUS copolymer.
The surface shows lamellar microdomain appearance. ( x 3,600)
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Table 1 Optical microscopic findings of FASUS catheters AR ELT AL 0L HIWL,
Case Duration (day) Distance from the tip of catheter (cm) AElERFHER 2 SRS L7,
0 1 2 3 4 5 20
1 65 FaN +++ A -Z Z ‘Z & 82
° 67 . . A . N - A 1. FASUS 47— 7L ORAEFEMES
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P Lo o ass e A e (65~77H, FH60H), BRREI I
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4 77 - + i A o + = FRTEMGEIC & 2B TIE, BELC
+: minimum red thrombus, ++: modelate red thrombus, +++: marked red thrombus, £5: minimum fibrin thrombus, ﬁ (=3 3;) ) i) DD, ‘%ﬁu ThAT—TN
OO marked fibrin thrombus, —: no evidence of clots, * : mixed thrombus, NA = not applicable OWE IO 3 2 37, F2h 1
ESER 3 (Fig.2) Tl 288
B &2 3mmig 2w ic bk, 20N T THY, FIHEG 2 B L OYER 4 (Fig.3) T HLBREE T
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Fig.2 FASUS catheter in Case No.3 (proximal site).
A)Dissecting microscopic observation of the catheter cut with a razor dem-
onstrates that the lumens are filled with red thrombus at the site 2(1cm distal
to the tip)and with fibrin thrombus at the site 4.
B)SEM observation of the catheter of the site 2 shows thrombus mainly
consisting of erythrocytes. (x 1,400) C)SEM of the surface of the site 4 catheter
demonstrates that the thrombus consists of a dense network of fibrin. (x 694)
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i
il (A)
Fig.3 FASUS catheter in Case No.4 (proximal site).

A)Dissecting microscopic observation demonstrates that there is moderate amount of thrombus at the site 4 (3cm distal to the tip).
B)SEM observation of the site 4 catheter demonstrates that the thrombus consists of both a large amount of fibrins and many eryth-
rocytes.

(B)

lemfiE, T %bbHF—F LOJEMERERIC KD iR Re bED LN,
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IR ER MR TR L2 AL (Fig2, 3)EMLICRD 5 h THFRILERD & 7 Bl TH - 7= (Fig.2). —F, 74
7z. L& L, A7—7VO%kdEs5H20cmii#E OB T, T CEROERYWE L, WE L2747 CHE BRI
3BITERED 7 1 7)) YRl F AN DD, 4 L7477 YA THY, MERBETIZIZEAERD
& EBFRBRMBDOERIINTIOHNF—FMIZBNT N eho7z(Fig2). F7z, FERSEREERT I TMEINR

57 -

Fig.4 FASUS catheter in Case No.4 (distal site).
A)SEM observation demonstrates that numerous granular substances are attatched to the luminal surface of the catheter. These sub-
stances are not visible under a dissecting microscope. (x 20)

B)Higher magnification view of the granular substances. They are probable plasm proteins, forming a thin sheet. (x 1,400)
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Table 2 Dissecting microscopic findings of heparin coating catheters

Case Duration (day) Distance from the tip of catheter (cm) % =
o 1 2 3 4 5 FAE, )N T A A
e Fow e A R B LB OB RIS
PV, IR E AR IR OMETTR 72 Bt
2 A a LTHE SR EATWE0, 20

+: minimum red thrombus, + -+: modelate red thrombus, £x: minimum fibrin thrombus,

* : mixed thrombus
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Fig.5 Heparin coating catheter in Case No.1 (proximal site).
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A)SEM observation demonstrates that the luminal surface is coated by a relatively thick sheet of thrombus. (x 27)
B)Higher magnification view of the thrombus. It is composed of both agglutinated erythrocytes and numerous fibrins.
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