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Optimization of Blood Coagulability for the In Vitro Antithrombogenic Testing using a Rheometer
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Abstract: We have developed a simple in vitro antithrombogenic testing method using a mock circulation system as used
in the hemolysis test to evaluate the antithrombogenicity of centrifugal blood pumps. With regard to this method, the
fundamental issue was the absence of the basic knowledge of activating clotting time (ACT) response to shear rate. In this
study, to evaluate the correlation among the shear rate, ACT and blood coagulation time was examined quantitatively with
whole bold using a double-cylinder type rheometer. Evaluation of blood coagulation time was derived from the time until
initial increasing torque and of clotting ratio was done from the ratio of torque difference between before and after clotting
at the gap between the rotating outer cylinder and the stationary inner cylinder. The results suggest that it is suitable to

adjust the ACT from 250 to 300 s, at a shear rate below 2,880 s™ because of coagulation behavior for shear stress.
Key Words: Centrifugal Blood Pump, Blood Coagulation, in vitro Anti-thrombus Testing, Shear Rate, Rheometer

1. [FC®IZ

AL WS 2 @O0 MiER > 7 ORREICB N T
Y EBR TV EAR R R A PU ke RETH S, Ll
B EBROERICH T - T, HAREOM, FIRESHE
Mig% &\ o To KELDO KRG AN B & 72 V), MR 7D
Pl AR EREA IS XK R flEGE R H o7, 2 2 CTHox 1T,
B TR 2 R D B 72, REF L bR R
D ERICT 2 2 2t E G T 00 ERA 7 ) —=
VIRHMETCE D X oS, — A bR R E T b FEE T RE
72 in vitro HFLL AR MERBIE A BRRE LT & 2@, LA L, invitro
P keI & - TAE U S imkess, BRI o i ik ik
BHESCAR VTN TAEL D EAMHEICR L TED L S I2HE
B4 B 0EH SN Thho Tz,

FITCAME T, —EMNFEM LA A—ZEFEHLT,
A W L 69 2 R UL 0D i 90 e ) R ] o i A T o
ZER L, invitro FULEMERBRIED BRI 2 KT 5 2
LERHEME LT,

2. REEAE

EBRICHEA LMk, 7B ) oA ERMLT
PUEEE LR AF T IR (7 T 2 2 (BR), B ¢ 0.45
WIV) Tdb 5. EBRIFICIE, Z ok S EE&oHEA DL
U A(KREREE(ER), REBE D LVE 2%)2RY) =F L 8l
DE—H—NTIRMT S Z & CMEEFEELRELEZ. 7
B EEFEREIL, MKEEFEGH(L.T.C.,, ~E/r L ARY
AR L, EHEEEEREACTIC L i & LT E
L7z.

fER U 72 BRI, 1 EOBEEIRTHME RS
FEAFEA LA A —Z ((BR)= /7 = % b, RheologiaA300) T
b 5. EAMAREL, PR(SUS316) L S E(EEE T T A)
OEABTHER SN TWS. PAMEORMRIIK 1A
OWE R RTEY TH Y, NROHLEAHER, T

DHEER L 72> T D7, B LIIRBR MRz — o
AMEREZ AR CE D, £z, NEEEICETD by
A—HIZLY, AEORERICENIEA L ph R )2 &
DN DOELLS, WNREITHD b7 & RRIFRIIZHIE T
T HWEEIC o TN D,

FEER UL, WA L AME ORI ACT 232 E L 72 s8R ik
FHEAL, 2EBIC—EDOEAMEEL AR L. 258,
H AW AR IS ERIEIRM I X 0, A WA
37 Clzfhi=h 5.

Torque meter

Fig.1 Photograph of a rheometer and shearing portion
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Fig.2 Torque versus exposure time trace
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Fig.3 Torque versus exposure time trace
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Fig.4 Plot of the coagulation time versus shear
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Fig.5 Plot of the clotting ratio versus shear rate
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Fig.6 Plot of APTT and PT versus shear rate when the whole
blood was exposed by shear rate
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Fig.7 Plot of APTT and PT versus shear rate when the blood
plasma was exposed by shear rate
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