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L4 R AEBOFREMIMMELE = -V ERT &
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Bza—L 2K (RmAEEMA) &2 2@OFY
H-KFx4 Yy 4 —CES UM E L
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2EE2FMBERE ICR{LT 210,72~ 7,
H=a2—-V, 3224 —%E~%&IC, polyurethane-
polyvinyl-graphite ¥ (PPG ¥) T coating U1z,

PPG B3R T X 25 5 ABDERBIT tetrahy-
drofuran 61 %2 A, T OAT polyurethane 150g.
& polyvinyl-chloride 60g. & 2FSICHER3H,
WIRICT 5 ARIKE L1248, colloidal-graphite 600
ml (Dag. dispersion no. 154) %2EFIL CTYER L
1z (&),

PPG-coating i3, ERAEANICY 7 2B TX <
B2 PPG BT, R IQIF 1 ~F, h=a—
v, axr 8- zhFhl ~2EBELIC
#, FRICTURM U EER S 3HE T, PPG-
coating D~/ CIRE RS Igh > 1z,

ZDX 3 iUTHYER L 1z PPG-coating [AIEk % H
WV, AN LR SR STHDOMERAT 2
Kff@D nonthrombogenic ZEi/¥4 /¥ B{T o1z,

POLYVINYL CHLORIDE

POLYURETHANE

TETRAHYDROFURAN
COLLOIDAL GRAPHITE
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150 ¢
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600 cc
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1 Nonthrombogenic 7o/ ¥4 /¢ Z[OE%

Z4EORFLE b OBMAY = 2 —~ L 2EBAL, W
Ero—5—HL T ENLTaAY 4 —CHET 2
Bl A s AEB 2RI (B1).
%mﬁéét&w%ﬁ@%tuﬁmwmoﬂﬁ
Y UE AT LTz, EEENR, GABRENR, £
Eitzn#FH PPG-coating # 5 —F LV 2HEL,
EBRhOFEAECHERL, OCERLE L biKEiELT.
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4 /8 2 BRRAE, MEDEET20%2F ~TEHETH
BRAZHAERDE T CHIES F1TREIIR % 58 £ 1CERT U,
YEFH S 50 ~ 60ml / kg/min. O EIFH T2 D non-
thrombogenic /N4 /¥R 21T - 12,

5TEICOVT, GEEE (Lee-White #), /)
Wi (EEEE), 7o b e v e rimt (Ouvick © 2 B
BE) RIGET, 054 2 XBER 5 AR, 1B,
2 BB, 0S4 2 KT 2RIz hZOhEl
FEUl. iz, 2055 28I —'e 7Y AR
BRI DAIFE & thromboerastogram (TEG) %2308 L
1z, ¥mixEeE, AEERiICEB L 12 PPG-coating
hF—F 6 MR EHR S HBIROIFETT 50
BPHEDTHHIT- I
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grinid % & 1225 OEASKEIEE 2 AV 43, R 6 om
D = 2 — L CRESERIM 21T - 1212 HEIERICRS
TS B L84, BADZBEMENGA L
Nz, ZOHE BICHETTE %50~ 60ml/kg/min.
OEFEICERT A EHTE, HBIRE L KSR
FidizizARE T snr. TO0BREEERE
e b REESEICERIA T (M—2).
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EBRAANDNSY) B RELThikhs2ic ),
HIZiE e A E A LN TFRTREROBE@MERL
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50% iR L1z bs, BRfIDEERICE b 8- THIKRE
HL, O 4 R RT 2B TIREEOEIRA

shigh-1z (R2).
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DM FERRA % VT 2 B5 D nonthrombogenic 7&
DN R 21T, EEBFEMFEICL > T PPG-
coating EICE T 5 M/IMR N2 DOFE, MBRTEHRO
% 2 Nonthrombogenic ZEila ¥4 /SR 1L % BEEKREDZ 1L

a-5a 7Y o EREE2EIE U 2 FlickRiEE
BOAENLLNIZBTEGIZEE CTh-1-(FS).
I—2 FEEBTHEMFEICL 3 EROBE

#3 Nonthrombogenic Zi(3/¥4 722 {2351} 5 Thromboerastogram

t | 1A A TR~ PACR N |
+S.E.M. +S.E.M. +S.E.M.
| 6.8 0.65 24.2+ 4.25 7.0+ 0.4%

5 4 7.4% 0.4 10.6% L7 7.8+ 0.5

1 &5 7.1+ 0.2 13.7+ 1.6 8.2t 0.6

2 i 7.1 0.4 15.6+ 2.3 9.1+ 0.9

’”';%‘;:SJTE 7.6+ 0.5 17.5% 2.5 10.2% 0.4
S.E. l\é 5St:anclardError of the Mean

E L 7T B /MR OBV TR ICEER U,
Y51z, I bo— VB (BERA3HE) LULTHR
MBOELE = —VEIBRIC L B~ LGN 4

. ae INAIRZRT
3 B M 7.0 4 6.5 6.5 7.0 8.0
m N R OE 28.0 55 12.4 16.8 19.4 15.0
Fuoho Ky .
B 8.0 ® 8.4 9.2 9.0 10.8
a—-4SaJY)
5 ® OB M 40 2 25 47 50 62
T'Ey'G' 5.0 mm 4.0 3.0 7.5
K 3.0 mm 8.0 2.0 4.0
ma 59.0 mm 36.0 79.0 70.0
. . INA IRRERT | N4 1S ZERT
R No8 woom | 5 08 | 1wl | 2mm |l | e
& B M 8.0 & 8.5 7.0 6.0 6.5 1.5
m o | O 242 F 12.0 15.2 15.2 21.8 15.8
JobroLEy N
B 6.7 ® 7.0 7.0 7.6 9.2 10.2
-JeSy
w W BN 150 4 46 40 40 150 150
T'Ey'G' 4.0 mm 5.0 5.0 3.5
K 2.0 mm 4.0 4.0 2.0
ma 83.0 mm 68.0 78.0 75.0
n—2—1 ELBHE RRBITV, Btz - ERBT ARILEERE

PPG-coating EIR&DFEMERY: 2 M7 5129 351

FHEME T IcBEmE L.
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nonthrombogenic (x4 /<R EIFEOBIMHEF =
— 7% 5 cm B D & C/¥1 /X BARR #3043, 6053,
9053, /X4 2T HE (BEIRER1204)) Kz hZhiE
A& UTHRUL.

EXOFNEHK2—TRT Az, EEAF . -7
OBEAICY S —F 2L 4> s VAIBBPEAIAL

(E3).

T D PPG-coating PEE B BRIZ /0¥ 4 7¢2 DB
M & XMl & % Reservoir %24 U CiEss L7265
HEEE ©, ABHNAIEKCHRE LEER ORI
Tblzh -1t

VY —F a4 EROEFREIRI 1
2 BED10% H TITV, [FREPID MK % FEAE K TH
WU, EBRMAEKCHRISHRERL TEEF
a—TRFERLI.

FEEETHEMEEROERIZMEK 5 DHEICELD
TYPH7. 4ICABLIZY BNy 77 =LV 5 —
WPAFE RB2INAT2.8%E Li-EE K % & EWE
h, CHITERUTF = — TR 28, iEA LK
BREETIODLULEE U, ROTEERD 51

4 Nonthrombogenic Z0a ¥ 4 /¢ 2 1 BRI

DO EFEAE X1700

W UIER 2 5BBEDOT € F R5 (70%,80%,
90%, 95% T&2043/, 100% T403[) ikl 1z
®, h—Fr, T-NVFEEELTERHEUL

I b= RONRY AAUZEC S 1 7 R HBT
ICHIEIR 3 mg/kg 2 HHERYS U, 10§ 581 1 mg/ke
PIEINEE Ui, BAORERM L EEBFHEME
BELD YEAR i nonthrombogenic ZEi(a/ ¥4 /S ZABEL
FRRIZIT > 7288, V¥ —F v 1L 3 L AIROFIE
ik~ o9y CIEBRREK 2R Uit

N—2—2 SEBRE

R IR L 12K D PPG-coating HICIZ%H
B Om/MESHE L Tuizds, wWIhoBERichm
MEMRIEA S high - Tz,

MUME O ISERTZ £ 12 1 3FRIED § OHH < , 3000
A DI/IMR124~ 138D 5 bREFD LD 2514
X, D54 ZBAIR30DE TT2%, 60318 TT6%,
90434 T82%, /N4 N R TR (1209318) TT6% T
bt E1z, 3000f5HADM/MT124~ 138[@ 12>
WTIMRDBRAR 2 ISBTAHB &, 1 /2RF
#3093 TL. 164, 60348 T1. 144, 904348 L. 254,
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WANRZRETRTCL2uTH- 1.

a3 4 28 2 BERR$£604 & 12093 PPG-coating
HEORRIELILTE Y, 3¢ A EDIVMRIEZ
BEEUBRE2HUT W, /MBI U T8HE
L, —%ic3 ~4 @D YV — FCHU/MROBEEN A
bhiz (B4, 5. 6).

BER 2 » CTHE 4 Of/MRIZBEEIC X S h,

BT ¢+ 7Y L HEOIEEP, M/PNEO metamor-
phosis X&H SN 12.

U EDFRIZ, fOERIZBNTIEY DL,
1z, a3 b —nictAVWEERLBOELE = —
X B~y IS4 782605345, 72 5 TFiT120
DEROEBBEFEMENREIZEALES LI

(m7, 8, 9).

(£LE) X5 Nonthrombogenic ZEi(y /¥4 /€2
2 RO RIBERE  X1000

(Z£TF) K6 Nonthrombogenic ZEia/S4 /€2
2 KRB OBIBEARE  X3000

(BL) 7 ~s2) ALEC/S 4 02 1 BERYEE
DEEARE  X1700
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[E12% PN %1000

H—3 /b i

PPG-coating Bl 2 AT~ ) U %2
L7z 2 R @ nonthrombogenic MY 4 /SR %
ARTIT-1. BB THA-HBRAE6MmMO I =
a— VLV CEBEZEPRM%21T - 212, 50~60ml/kg
/min. DEREHBFITL b NIMTHRBIZRE LT
Wit ERAOFHRTFIIIZEA EHMIZA SN
otz

BERLGE 7o b oL@ BEIRIZERESEH
= To. fUMEEUE S 4 ¢ 2 BR 5 3% ICHTRTE 0%
50% 1T LTz hs/8 4 2T 2 BRI I EE b3
AONEBZERTh >0 2HICHIBELOTUED
ASNIZHBTEG RIEEK CH -1z,

FEEEFEME IC X 585 Cid, PPG-coating
EHDM/IMIOME & —Hic/MROEES A &
WIS, /MR, M/M7D metamorphosis, 7
4 7Y AABOERILE DEERICS Ao5hizh Tt
ThSDOFHRIINIY AL/ 1 2 DRILB O
Blbe= - VEICESIT 2R EIZEALEE Yz
-1z,

285fID nonthrombogenic Zi(>/¥4 /¢2 1, PPG-
coating EDFEM 1 idFFE OB ICBIR /s { KHA
L {RIzhTv.

Il PPG-coating Fa-—JOMm/NrE 717U/

B9 ~sey i AbEL N4 82 2 B D

BB X 3000

—FUERETEE

M—1 EB&AEE

PPG-coating ¥ . — 7O EBMK 2L V20 F
a—TEHET A, HERS TR TVIIMEE
747 =5 rOB(LRBRELT.

{AE 10~ 15kg DHEFERA % # > T & — VERIRFREY
TIKEREE L, room air TR 2T
878V R Chala L 1.

M TITARBIR 2 £ B THIREHT O 3emE
M CHEMT L, A% 6mm. & &50cm O PPG-coating
Fa—T (NY CORB IR ITV) BEAL2
R DEER 21T - 1=

avbe - VBIRIERE6mMN, EX50ecm®dD Y
avF . —-TRERHLL

Bt & b iT~/%Y 2 DOFBRER IS ( §5
#9, 2h2h THEIZ2WT, UM (BEE),
747V /=5 UB (Fuo k) 2R, 72—
THEAKS 3, 18M, 2RIV TRELL.
PRI IZTEYE & & I ERIRICEHE U 72 PPG-coating
BTF =TV ERCEIRMSERLUBET T 202D
THh 6Tt

M—2 SEEARE

PPGE CRIVIMRE, 7+ 7Y » - BEBIC
BRNLELLIRA SN TEEER b2 (R4).
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TOMM/ME, 74 7Y/ —=F iR

=2
247V /=5y (Fuo ) mg/dl £S.E. M.
PPG N:7 Silicone N © 7
WAl 563.8+18.2 533.0+12.5
5 2 568.6+17.0 475.7+14.4
1B 539,6+19.2 472.1+15.6
2 B5R 538.8+21.4 440.7£17.2
MM J5/mm®  £S.E.M.
PPG N:7 Silicone N @7
W At 15.3£0.4 7 17.4+0.7 7
5 4 12.940.7 9.3+1.3
1 8508 14.3%1.8 8.8+1.4
2 B5f 15.4+2.2 6.810.7

S. E. M.: Standard Error of the Mean

¥y 3 UEETIRIVMEE DR OKEIcE 2o
THALOBEM %2R L, MR S5 2% CHRIE 0K
53% 1L, 2 B5R9%12138939% It TR A 6
nt. fh, 74 7Y 2 = U BIIEEMICEED
Elbhsizd - 1o,

m—3 /h &

M RO NBIIRI % # U 72354, PPG-coating F
a—TRYYVICF - TERRLY, MKEEEEE
KBS AM/IMR, 74 7Y 2 —rrictUiR 6%
2527 2KHOEBRH I (IBEM2HIEL T
Wiz

IV MmfE1es0 PPG-coating @I %1k
—EEBTHEHSEICL 38E—

V—1 REBGE
N—1—1 ~s) o858 (FEnrey UL

i)

I F# 45 1ERg D PPG-coating HEICE T 2L L% &
A12%, 5&D PPG-coating ¥ = — 7 (P3%9.5
mm. & 310cm TN/ S 25 & 500 icHigEE
FlORS % 5 1 72 VR LB OMERERR A b> 5 #lRi %
FHMAB®D PPG-coating # 7 — 7V 24 U THES
Fa—7I5ml §ORML, EROBEA%R &1 TSt
FTF2—-7eHUEETIEBELL. 520%icH
HUCEBNAEKCRE U F 2 — 7 2filllicz
STHEBELL.

V—1—2 ~nY 858 (~/¢y k)

LMK & B 2 B OHBEY » BB TH
METHRETLID PPG-coating F 2 — 7, ¥
AvFa—T, RUMBOEILE = —VF 2 - TR

AUt

MERRIC3Img/kg DAY U 2HEREL, £
B DAY L2103 %I MK 28R LT, A
Z8~9mm DRIB L1 3EDF . — Ticghzh
S5mlD~/Y UM PHA LSRR TFiIcEBELL. 1
RFRRICETODF 2 — T 2B L, ~/vY LLERE
HIBIEKCoERs, MiEhicz > ThsBELL.
EEBFEMSFOBEWERIZII—2 —1 & @kEic
ﬁ'—) 7=

N—2 B

N—2—1 ~s0Y U358 (FE~/ey L

i)

PPG-coating 7 2 — 7D BB IC{HE A L 124 BE
BEKE S KICRF 2 — T ONEICIIA R MR X
AEHohd 1.

B10 MLk (FE~eY Abiln) 5 538D

PPG-coating X 1000

Mk 5 3D 6 PPG-coating F 2 — 7
W% EEEFEMFE CHRE T3 &, M/IMID met-
amorphosis. [M/IMRIE, 7 1+ 7V L ORI A
5htc ([10).

N—2—2 ~nxY 858 (~%Y ki)

I Ik 1 BE#% D PPG-coating F 2 — 7, &
VarvFa.—7, Blte=—17 . -TONEIZL
TARIRINICIIARETH - 1.

LG 2 EBEBFHEMS CHE T 5 £, PPG-coat-
ing F a2 — 7 TIRIVIMRSSHMZE LTV, i3
& A ED fUMR IR TR ICERE DA S Nz D
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K11 #ib~o<) oAb & Bl 1 BRI O
PPG-coating [l %1000

X12 #rik~s<y oAb & B 1 B5RE% O
vyaryF.—J7HE X1000

ATH-1 (AIN).

o) 32 F 2 — 7 TRIVIMID metamorphosis.
/R, mERFEE 2 EbAa L0t (F12).
 RULBOEL = - AETEY ) IVF 2 -TT
&b h iz MR DR S 5 i@ A5h, M
AR, M/MRD metamorphosis, 7 4 7Y »#8

K13 #k~sey Al & HEf 1 RER% D
Hlte=—rF 2 — 7N X1000

DR EHBH LNz (R13).
N—3 /) 23
MLk (FEN,2Y ki) 5 5% D PPG-coat-
ing M%»EARE THEMFECHE T 5 & IvRMZ,
1/ D metamorphosis, 7 1 7V L HADIE B H
Aohiz, CORSMBEROFRIR, BiGh~i
(II—2—2). nonthrombogenic ZEi(»/¥4 /X2 D
HOEETM®E (FE~eY vbfl) ot s PPG-
coating M TIX 2 RFRARKIC ALz T
FlomfEELL (~s9y bm) 1EHE#D PPG-
coating HIX, ¥V 37256 FICRLBDEILE =
— VI ER2 b, graphite DB 3R HEHEICL »
T coating D I/IMR Z D fth D i #K ARS3 DHEE %2
MFE LTIz, & 512, PPG-coating HEICHIE L1z
MR A MR L T AfEm % & WHEIL T
rEEALNI.

V BELSVICEE

EiC N 4 2% 2 M1 BIER KB URERT B OFBYFR &
LTEHL, BHEE, Lo L icnd 2RE»
EEAITEE bR &, DeBakey & Cooley Hizdk
> TERIICHEIL S hi®-»

BfE, ME TTREBREOMITEERICBVT,
T34 AR —RINEREE & biilsh
Tnayew

AR L TTEOEERRE L, ¥ SOBRME
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K-> TRBLERERB2TABTCEAREL b
2> TW5,

L Ldis, EFOASY LALEEICBEE T+
A1z, Ay btk - TEL 3 Kt OB IcE
maE¥ohz?

Ay kit a2 BT 5100, EZR
PPG-coating th % U Zilr /¥4 s 2 Al %2 FE M
R

Z D PPG-coating B2 T, ~/v) L %2
{WAE & L7V nonthrombogenic (0S4 7¢ 2 D
ER 21TV, ERROFERERE 28/ L1,

mFOEFEICIX, MKROLER, MEOHE, Mk
DIRAE, MK E RT3 ME OLRMR cHEA#
HixEvE543"

Lizhi-T, AIMEIOBERBR~OERIZ, @M
W’ BT aMBREOEMBELZ DRE 2 A S
{EETA™

HEEONERN CMKRDOEESEL 52004k, K
MEk7z EHREFELZBFLTHH, FSIKMENE
PEECHELTWADTHE bR TELL

19534 Sawyer 5 I3MEEROBMZE 2HIEL, IE
BMEMNBEIEEZHEL TV A5, mEEGIS
> THEREVGHEREIRE 3 & MBERVE L 3
EWE Lz

ZOH b, FWELIMEEOMRBIIRE IOATLH
FloBaZE & ME OFEMR L HTE S hpo 2y~

Tz, BIECHE LT <TOME S nRY %
TTLOTRVCELHLNATL A,

Leonard & #mEBElIcis VT, AlES FE
O Ca PREREED b O CiRIUMBH 2R T4, B
REE T OTROWIC L > TIVMR L REET
A1, MR OMRE k& bh 3 L #|E L T3

19614F Gott 5 {3#1¥l% colloidal-graphite T
coating LR MERE L T4 L IcE b, MM
Btk L

X 51 colloidal-graphite TRYEMEIC coating
LicktRl e B0 ZmEHHE] TH 5 benzalkonium-
chloride CHLI L 7:%, graphite-coating EIL~
) REBH IEE S 5 Graphite-Benzalko-
nium Heparin coating (GBH) ¥:%BF L 123

GBH Hid~/¢y »OfiBEEEH L RHHE L Ik &
> THBERZB1E3 2 55 TH 2 53V semi-rigid
DHME~DIERAMBARFEDTH 313, coating EIT
B s iz~) O BMERTEDNAC & bAIS
nTna!®

GBH H:icki &, AT R oEMmBHAL % X 5570
DED 5 h, semi-rigid B~ D graphite-coat-
ing B, ~o%Y L2 EOFIEER 2 EhcRE §
¥ AR EMREF ahi -

19694F Dietrick, Wakabayashi &%, GBH %
HWE LT, semi-rigid BHEIT A IC graphite-
coating #5C & 3 PPG-coating tE2ZZRL 1210

PPG-coating #: TiX graphite DI TH S tet -
rahydrofurandi§{l € = — )V 2 J5H> U, graphite 7
1 v A BHEORRE D 5 BET AT T coating 23T
A1, FEICRE 2 YBIYICEE LT coating
EMA SN 3.

PPG-coating HI~D~/%Y T id GBH tEiTHE
U T benzalkonium-chloride CHLEE U fzg&iz~/3
) URERIRICE T T1T42 5 4%, Serres 5 I10LEH
B F > L PPG- coating F2— 742 L% non-
thrombogenic Zoil»/¥4 /¢ 2 DEB 21TV, FikEHE
YRS U1K R, PPG-coating T~ /XY L IRE %
63724 T coating EMOHEEFMEICEL T,
GBHELZEM QW &2 BEL TV A!T

EE&iZ PPG-coating it~/ Y VIHE #HEXT,
graphite DB L - CHMEHE & hiz PPG-
coating [EIE % AT, EIRE OHEEEN: 2 L 1.

ZH DAY AEE2EL 24 2 B O nonthrom-
bogenic /iy ¥4 /2R Tid, BEEGE, Tobor
EUEHIREEOERR S S o1z IVMRITD W
T nonthrombogenic ZEiL¥4 2 BB & & 4T
B his b iz b, BEOREIC>h THREED
EE 2R LT

TR2fTr—-s 0Ty L EREROERICE Y
MIBEROLEZ AT B TEGRERE TH -1z,

PPG-coating #¥lz & % nonthrombogenic Zi0
/54 8 2 DEERIG X, 19704 Connolly 5124 -
THabhl: P LEHNEHRF L P& PPG-coating
Fa—TRANANY L RERETICL ~ 4 B0
L5 4 22 270, 106 O RS T ITREIIRBEER
KEEh LT 3.

% DEERG C OB EHREREIC & 5 &, SEFERRY,
ToboLCriEl, 74 7Y XL ERIRE
BoRtiashd, MROEDS§ A6hTuvi
V. AFICBWTI, W S SREREI O 21T -
T3

graphite-coating & MEDBEE % A 512, Gott
GEAZETMm, EX9ImmDY Y 28 2,
graphite-coating ) %", GBH &:iL#ick 3 gra-
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phite-coating V) V' 72 E R MDD ER L1 XDTF
ABIRICHB U2 EBR 21T, ZO#E, v
Y > &, graphite-coating V > 7" Tl 2 5%
RMBORER%Z AT A, GBHETLE LA/
Y > &#E graphite-coating ¥ ~ ¥ CRI4BHEATY
MmBEMGHE LW EfE LTINS

EHIXAY) L IREF R S /20 PPG-coating F
2= T EROMFTFTAERICEAL, HOMLKT
TOMMR, 72479/ -5 OB AIY, 2
ROERTIRAE & b iKAEOELRA Shish
-7z,

aviho—niffiotcv ) arF - TOBFEII
8 5 h iV MROBLS B AL AT

PPG-coating $1¥}X graphite @ & S HHEIC
EoT, EWMFETFTCiryyvar kb b3 hici
BEME MR LT

PPG-coating [l COM/IMEOER 2 A 519, FE
HETIEME (MEBE25kv) TEE LIS, 50~
60ml/kg/min, DEFHRECH L I2EE D non-
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Experimental study on nonthrombogenic left heart bypass
Nobuhiko KiNuGAawA, M.D.
Department of Surgery, Okayama University Medical School
(Director : Prof. T. Sunada)

A new technique is described to facilitate descending thoracic aorta replacement without
the use of anticoagulants. To eliminate the need of anticoagulants, tubes and cannulae are
coated with nonthrombogenic polyurethane-polyvinyl-graphite (PPG). The left heart bypass
employing them can provide a dry operative field. NG significant changes were observed in
clotting time and prothrombin time during this nonthrombogenic left heart bypass.

The following findings were observed under scanning electron microscopy : The majority
of platelets were solitarily dispersed and a few platelets were aggregated in each other on the
PPG-coated tube. They were uniformly spherical or spheroidal with short spiny projections
and long pseudopods. Aggregations of platelets were present but metamorphoses of the plate-
lets and formation of fibrin nets were not observed. These findings of PPG-coated tube were
similar to that of uncoated polyvinyl chloride tube in heparinized left heart bypass. Moreover
PPG-coated tube showed a tendency to depress transformation of platelets in early stage of
thrombus formation. However, either silicone tube or uncoated polyvinyl chloride tube did not
prevent transformation of platelets.

The advantages of this method over conventional left heart bypass are that the antico-
agulants are not required.



