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INOUE, Y., KANEMARU, K. KIYONO, S., MURATA, F. and SENGOKU, Y. The evalua-
tion of blood screen microfilter, Shinshu Med, J., 27 : 175—184, 1979

The microaggregates, when infused in large volumes into the circulation, have the potential
hazard to produce microemboli in many organs. It is recommended now that filters should be
employed when stored blood is administered. The purpose of this study is (o evaluate the
efficiency of the polyester mesh filter with a pore size of 40pm (Pall filter),

Method : In clinical studies, measurements were performed on heparin fresh blood (in the
extracorporeal circulatory system) and on stored ACD whole blood, before and after filtration.

1) Samples of blood were analyzed for hemoglobin, erythrocyte, leucocyte, hematocrit, and

platelet count with a Coulter counter Model S.

2) Volume, wet and dry weight, of microaggregates were measured.
3) The materials on the microfilters were examined by scanning electron microscopy.

In experimental studies, measurements were made on the out-dated ACD whole blood, before

and after filtration.

4) The net wet weight of microaggregates and the flow rate of blood across the 40pm micro-
filter were measured.

5) The number, size, and distribution of microaggregates contained in the samples were
analyzed using a Coulter counter Model TA II equipped with a 280um aperture,

Results are summarized as follows :

1) Hemoglobin, erythrocyte, and hematocrit counts altered considerably : in some samples the
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counts increased and in others they decreased. The leucocyte count showed no change. The

platelet count showed a tendency to decrease, but there was no significant change.

2) There was no significant relationship between microaggregate weights (wet and dry) and

blood volume run through the microfilter.

3) Weights of microaggregates in Heparin fresh blood were larger than in ACD whole blood

after filtration.

4) The 40pm grid microfilter can tolerate the passage of 2400ml out-dated ACD whole blood

without reduction in flow rate and occlusion.

5) In the range between 40 and 101pzm, the number, size, and distribution of microaggregates

were not significantly reduced.

These data suggest that previously retained materials may have been discharged from the

filter elements,

It is quite questionable that the 40pm grid microfilter is valuable in the

removing of microaggregates ; therefore, more arguments should be made for extending the use of

surface type microfilters.

(Received for publication ; January 18, 1979)
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MO DIVBI~ L 2 r 7 A2 —2REL,
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(a) 2.5% glutar aldehyde TR (4°C, 3 KiE)
(b) ethanol TiK.

(c) iso amylalcohol Tl

(d)  [RSA Sz

(e) ion sputtering (JRFE, B4

(1) SEM (HE#FEFH TSM-S1)
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(2) [ R (218) %z iz ACD
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(3) MEAFHEOLN : MEHREE YEEKELD
155cm OEXCTHAH L, AFGHEESH 5~6g/min. &
L,

(4) BEHESOBERNGE AL B RE
%xH b U EOERYMNEL TB\Wevf7r7
4 NVR—TABLIDB7 s 2 —DERBYHIEL,
FOMHE,HREFAED Y + v & —BEEEZELOVEE
h DIEXBER & L.

(8) <A 2 w7 40 & —hatelfE OB
DPE : #9 5~6g/min. OHE CME AR I /=D
b, MO s 5 v 7B, 1 5EETT 50K
OEEHWE Ui,

(6) MPRFAMOWE: =477 ax—D
- FrzhERTEER L, RENRYELL ACD
MR E W, SicoDZHERL VM LCL O
Wk & Uic, #iff% TDA autodilutor AD 220,
45 1 OF Isoton II "T500 fEBR LD B 7 — Lz

— A v — (Coulter counter) TA II BICHliEL
t=, aperture size 280zm, JFEMHEILOH~208,
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#i%0.2% T, 3% M EOBEEERUEML 14T
Bolie T4 707 4 M Ex—{FRR (n=12) TOF
BRI~ 1 A 6.9% T3% L EDELDH -7
FEGUTREM S B, WA 5 HICH -, HBIEFCL7 4
W 2~ TBITEROEDEIUT & A LR b 0wt
LCwA2 m 7 4 A2 —{i AT LDOMARE
&, B TR LoD R R ERLR b
MoTls

(b)) FRIUEH : RO IR 2.5% T,
F YDA 6% Fins 8 fl, 1D 2Hlkv-Th
VLU LD AT UTre <4 277 4 02— R
OB RIT = 1 > A 8.1% T, F{korii 5%k
a2 fl, 5~10% k36 Génzl, WA 16D,
11~20% 4% 5 Il GHEIN3 6, Wb 24D, 212%L ik
20 (PN Th - to. RBRC KT HHMEHOE

#® 1 7 4 v & — RO MER S WA
. ~E S w LV 0B 1| RS - < Bofl ER m
No.\\\ p—f §— f p—{ s — f p—f s —f p—1 §—f
1 23.9 6.8 —22.0 10.3 | — 4.2 15.1 34.2 11.4
2 6.6 L7 6.3 1.4 8.6 16.7 10.7 14.4
3 8.8 — 0.9 - 9.2 47 | - 59 0. 50.3 —49.3
4 - 0.8 — 0.8 - 4.2 - 1.4 0. ~12.2 27.3 — 4.1
5 -16.4 — 1.5 -16.1 - 0.2 2.0 — 4.3 3.4 0.
6 17.3 0.8 18.9 3.8 | —16.2 9.7 0. — 4.9
7 4.2 =15 5.1 - 0.5 —-19.2 -12.5 —28.2 12.2
8 —-922.4  — 0.8 -17.3  — 1.7 8.5 7.5 26.3 15.9
9 —-50.0 — 2.9 —-46.7 = 1.7 —25.0 — 7.4 10. 6 30.6
10 - 3.9 0.8 — 5.7 0. - 2.2 2.4 32.4 15.5
11 —15.8 -17.1 — 3.9 16.8
12 2.9 1.4 2.2 26.7
n 12 10 12 10 12 10 12 10
X - 6.9 02 | —81 2.5 | — 2.7 1.5 17.5 4.2
. D 19. 4 2.7 17.8 5.6 8.4 10.6 20.3 21.6
( T4 E =Tl — 7 4z —1EfE 0/> p—f :40pm 7 4N H—
7 4 2 — i ? s~ f 1 PEHEIRIO R 7 4 00 2~
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Fo X AR BRI D o T,

C(e) BEMEREL: 7 a2 —EREO B R
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1 Bd & BT DIEHN S A bhb, L
2 LRHEEET & 10~20 % ORI CIRA Lz b D23 6 4
B, M/MEEIC WMDY 7 4 v 2 ~ s
BLERX o THITHARELE L bR, w47 ®
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WINPT R & A B E & O MR
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ACD BHMA MR Lo Bae { bk ¥ WERC D
B

(3) ERBIMENC X BElE K2-FH (1) 1k
KO 40pm <A 7 w7 42— DK TH D,
FEE o (2) BLO(3) BRERESBHASHD
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HEROWHED %, BHEAOELL {742 ~DH
DIFEAERBE - T 5,

(& i HEE @ ACDR{M
X X X ~o5Y Rt
154
(4]
. X W .
X
L]
101 XX X B
°
. »
* X . . X i
. e X X
¢ -
- X X . X )( b 3
i . X .
4] -
M T { . ., g . . 2
M : e ° X e * $ e
1 LoroXox X
. . 4 » N !. 4 % .x .x . . X ]
2 R
e T, X
5 10 15 20 25 ; 10 15 0 )
S0 ml )
B 7 o4 &~ N OBEE BT

178

fEpEEE vol, 27



WA ~1 7= 7 40 24—

Lo K7 42— (x100)

21 13A 11 ACD f4{fifi 1,000ml {4 i £
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(1) 744 % —HOBRESBER : (FHMO 40
pm A 7 w7 g2 —OEBAWEL, ATRO L
ﬁ'&f"l‘ UMEIRAE € % 155cm DEICH 5 L, 8]
ML 5~6g/mi‘n)b DT CHET Iy B 200ml,
400ml +--eeeone 2, 400m1- O & CIRER B A Stk e
Lize -

(a) {fHRI<A 297 4 A2 —TH: 40pm ~ o
LR PN R &Y 8 Uy I ok 20 W ol R WD |

(SQ40) EHFL\H (SQ40S) o 2 ikinih B

SQ 0B DT HL 23. 719g 0. 151 SD (n =19) T,
SQ 408 O EEI 16. 126g £0. 065 SD (n =8) Th
5,

(b)) Z4A2—PIREERE: 8aD7 4 A2—0

[E:4]

WTIE LEcib®, 7 4 2 — DEEMOER I IE Y
—ETHotz (K3,

(2) d0pm <A 7 &7 405 —%.5 Lo BTN
OIEFIUE : =4 7 = 7 44 2 — RS Trif M OIS
A NES 2 HWC, Mt o thsds 5
vIRGEHL, 1 DMCET T 2 MR 2 20OnE
(g) THh L (M4 BRSO
TENIE 2 % 72 ACD fREMOVF DB E L F 0
BT BES 2,200ml, 2,400ml ¥ TORIYTIE 1 514
W& TF-5 zﬂlilﬂi"‘%fé‘boﬁ_n

(3) =4 787 A x—H8HO MR T o
WE : 2 -2 —Hv 2 — (Coulter counter) TA
IS X o Tl 204 A B E L, BFRa BE
LIckRAa R 2R LT, 40pm Ll EORTFDARIZD

o 0 AC ME{f1lL
foul dated?

$D
X=X muy et °

H*WHH

T
A0 ml Gk

® 3 ACD {8471 (out dated) JiFk & 7 4 /v & — PUEEBLIR T B

g/min. Lt S 30700 3: 0 3
x
00 — g S )
——e ACDREM
(out dated)
150
{ S =7
100
Hl)
T y r : r
2 6 1 14 2 USHE A
® 4 Opm 7 4 A X —HELHIMNKD 2 5 v 7%
LBl LI & oS T T IR
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M-~ A4 7 ez 42—

¥ 2 74 A2 =« B R TR O el (f@/ml)
e um | 16.0 20.2 25. 4 32.0 10.3 50.8 64.0 80.6
I 20,2 25, 4 32.0 40.3 50.8 640 80.6 1016
74 N2~ 3353 107.80  32.90 10.52 3.8 - 1.46 0. 48 0.4
S 933 84.50  18.31 5.70 2.56 0. 60 0. 06 0.03
7 4R~ 3236 104. 35 28.63 7.85 2.20 1. 14 0.48 0.25
S D 1010 56.80  12.50 2.97 0.39 0. 05 0.06 0.05
ACD {4211 (out dated)
n=79
Tans—40um A2 Y —V T 4 R —

VWThB &7 4 b Z - SEREOR PR R DR
B BRTERBOWMIA LD BRI oz,

Vv % =%

B O B Ui b D N SR B Cmicroag gregate
YR EDRZ D ETBBINIE RS — LR E
h& b THRT HERTIL UE o e Bl i+l
FUEL D=4 207 4 05—V ERENh, TD5H7
~ 8RR HAI TV 25 Thd, ohbd
DAy 0T g x— O  Bilc L oT2
ARLE D, O &1 RTINS (surface filter,
screen filter) X\ dolb b O TTHINCIER I
HIFL (spore) DREJIZLI D 7 4 X —DRFL L H
oK & TR B A YA SEITT B (intersept) TUC
$B, Pall 7 42— (40pm, KE), Biotest 7 «
g — (10pm, TEHD N2 BT %, WEC EiL
Fomyw, F4uv, BRI LAV EORMEHLD
LOREEHEERIC X 0 B PEE L (adsorpt),
EHEYEICENT A I L R L LS &5
O CHYEE 7 4 v % — (depth filter) XEENT
W5, Swank 7 4/ Z— (10gm, M), Fenwall
7 g s~ (20um, K, Bentley 7 42— (27
pm, KD, FAT72—g VT 42— (20pm,
A e OB 5. A5 2 00RDHHH
#}r LTt Johnson and Johnson 7 4 A &% — (20
am, KE) 2B D, W HlcaTih BD 7 40
2= D pd b ENEFEAE LA LS
HLWGHIECH D MEFHETHEABENDO K E L
Z &, i L ENRTH D Z LD 22025
Pall 7 40 & — (d0pm, K[E) MEH L TE2,
FOMPFERABLCAZV—v={IrT L8~
DT, 1) BRI 5, 2
INESERATERICHIE LTV 2050 Dl BE 2T
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MIER TR A REIE SR LIc L je~E s
B Al FRIMEREE Fhh R E BT DA
WP O E oL DT olc, 7 4
2 — EE OB A H AoV T T 7
4 v 2~ BETHRE T T R O A
BIZXBhDLEL bbb, MBI OVTIE
TP 584508015 TH D, Reul HUIL 40
pm APV~ V"L JRT 42— THBLIAMED
M NEEDENCWAP L T B 2 ERlRE LTV
A5, Cullen 58, Mason SOOI T MR OB,
PFEN L & BB & DD F ORI BRNC L~
THEOXY HDI2ETidkishofc, ¥ BIZ Mason
Bt ACD 7RI & ~-3 ) VRIS T R ER
d0pm ~ 4 7 v 7 4 A — RO M MEBOZEL
# Mol L O AR PUERIRIOMEIT X 5 BRIXA 60
o tie SR BDMFELITRMC BT THTL
LIFELLL DTV EE LB,

ALY =T 4K — DOUERER BT 5 R
Mz 2R Tuiav s, FRudibFlis ¥ ook x 2
=X AR TR ) BE LR, B0, oM
R LOTHY AR, k¥ X, I HBancZE
B TH B TH D, BHED L 2 HE L bh DL
LLTiL, (a) 7 4 A 22— BEAN Bl 2 du oo

fedFik &, (b) 7 4 & — MR RO Mg O MR A H
3 BB AR ST bhd. 7 4 02 —PUEf
BENBEENORATORE TERHLTHILETLT 4
o 2 — R R 5y OO I 5 A B = Lk
HTh D, BNEERI MR L, £
o~ et » T ARIER P ELLER 5 D, S BIC
FaHESE - B UcHEE, R EaEd s L
THRENRB LD EELBNT B, 7 442 — L8
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RTRD M4 K+ 3054k & L C ik Swank © SFP
(screen filtration pressure) % & IiHRF5% RIE
THFEN— I THR S, SFP HiE Swank® 2301
DRRELH~DBRCER S L 0T, MR —E
DOETIZHMI> 2. T 0.125 1 v (EE) OF T &
L20pm A v ¥ o @l AN CAIEHAE L 7
VALY o —t—CET DI TH B, Swank I L
%2 ACD #4711 "Clt 5 B B X b &80 SFP EH
R L, ~Y vl TR E24E R APl A D
W ER L. DX 57 SFP FED R g
DI L 24D EFEL Bhic, BIfETiE20im 2 »
¥ oD D IE 4~10pm A v ¥ o NE LFEERT
WB, BEEKBYY 20pm, 55xm, 100pm A v ¥ ot
o SFP 35 C Swank &fBEOEAR BTV %,
SFP kxR0 B0 AN S 5 L THAE
FETH BN, 0pm <A 7 n7 44— DFCH
Ton TR » & 2 O H Q@YK E 1200 THRRSY
BWERH Y, %o SFP EOZL MRS D %
Lo TET DL OMEDEENES. MARTFEE
WET B8 b F B FED Tld 505 BEOU%
P & BB T 2B E o g 1 2 EBET
HAREMER B D, FIEIME BRI A &R
s fedic Rk Loz 52 bbb s
Do S HITHNESEREA O R R TIR L R SRS
THBHBE, PEBRTE L3I AZ Y~V T 48
— OFEIH T o THSIH T & DRGNS BT
BIWBIE, WAL ADTE D BE LN Lisi i
Tnbya,

T AN~ THRENDMERNL T E, iR
NAEEMOERLRETHA 5 &\ 5 FHoHEN
CX LEHEMOWMER - WHE & L ARimERE LD
Bk — OB FRIE AR bR A o fe (F 1), ~
AAY PRI EAR NS 4 ~ 5 R & U 5 LR A
BRI b 2840 B3 ACD {REFIIC  BNTED
BRI RS WERS S B, 2Dz SEELE
o Swank, BEKBLOMEEL—FTHLDOT, ~-°
¥ v iR T RO R e N SR A Y B S h B B
OO & & LTHIRTBIIE~-2 Y Vil TR e
PEE D MRS L IRTBC 5 B 1o &f
HLTwB, LIEROEFICSH Iz T~ VilLk
B AT S EESRETH A 5. FHENE
B &AM E B4 5 B PR B x MR 5 BT
ACD #4711 (out dated) VWA D<A 2R 7
4V F = TSI S R B A U LT
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1co FOFERSBMTEE 2, 400mILAA TR 7 4 L2 ~
FDORBRIIIENT 5 2 & I ETH -7 (K
3o ZOFERPHFIEREARERFBEL v EH
CHRBED Z LRIEEAEDT g2~ WTAR
MAEEAS 400ml, 600ml 3 B L+ % 800ml DV FHh
OETRERN » oA TV TEOHEBOREMT S
Banabhdo L Thb, MO - Ry
ML 5 B0 E0DHEIMNE 7 4 4 2 —HECHR S h
T BHEEBIIT LT 4 A &4 — R Clegl A0
Ak bin BERDVNE (R EIhTT a2
—~ OHIFLD BT B (unload) D Tiig\ k)
AR CH Bo MM OMEEATR 13 EIE3 5 WIgelk
WHRELILDLOLEL bR D, FR%RME LTAH
SR 5~6g/min & Lizad, PSRV TR Th
L0 G LB Ay Rl LA ugls B g
L, TOUEERSELD LY, HHRENDRP
MICIBE O MRS Y 4 A 2 — 2T DTS
o TS T LMl OTiEicL Ffc7 4 V5 —
e CUEHT « FiR S hCEEB OB EINT B L7 4
AE—DESE Y AT D RO SIS
WMATHZ ENFEIND, £y ¥ o OIEFI{EAER
WEST D ENRE LOTHED, =AF7R7 40
2 — O A0pm A v ¥ BB L M
P LR RS CHEETH B, T ans
— %GB CIHMPEOEN AR5 o L Lz, 20
FEIR A MBI 2, 200mIBEL A5 % D BAUIE CAD
NP 1AM ET T o MELE Y —ETh T (W
4)e = OYEERRNE d0pm 7 4 42 — D B DIERY
T b DT AY 7 4 A — B O B fufif O
FR3E 7 & MR OIS B ISR R & B 2B
felsZ s Er BB L, T 48— DHROEEHD
BRI e b D EHEIL 5 B, 3 HIZ 1L 000miBL L
QMﬁ?BﬁLt?(ﬂn74wﬂ—®ﬁLmEh§
VAL o = R LA ARSI A RO IE
DGER BRI T T ADIEHHAE S o i ki
Moty LA OSBRI OIERC NS I EH LA
BT 5 SFP Pl L DR OGN Lyr—F L
oA, ThENTAELHFELTCL, (1) 7442
~ A OBHERDER DI 5T, (2) BUNERMOR
D S HTE LT b IEPE O I b B el & LTERR
Ehd, OWTFRHTHEAD, Pall 7 4 L Z—D
T Silvay BI2GMIEFI0MAL (5, 000ml) 3 THEFAFRE
2L L, Goldiner!® 3, 000ml% TAHMMDEE LA G
NhEhaTe L WE L TE Y, Gervin HWL SFP O
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W <A 227 42—

BT L - TEDAHBEES )4 2,000ml < HLTHH S
LEMILTL D, Tiebhb7 g s —12H0% 0 BlR
NBEID, MEDHISEMZI 5 { 7D O
1,000~5, 000ml OHieh THBH A, HBAEHORR
wrh L b BOEIcH S L TE D, ZDX)
e ABEROPNESVZ k, HBmEES 3, 000mibh L
EELATLECESE D BR bR &V D 2 ik
oo~ q2m7 gz —, &R 40 2 —12
A bhis o d0pm A2 V=<4 7mT 4 % —0
LT B, PR EORM & LT AREBOR
W (16lem?) Z ERBITHBRTELL, ZOHBT
DR b LBV L 5 Bbh b, —ik
HICAE 7 4 v 2 — P ORRBA ek Lo LN S h B
MBS D BEARL ), HARYEOFHIAE
QT e i & X RAM, 40pm 7 4 22— T
WESE O BENER D LT £ 0 AR M ET T
HEEEDH B 2 Lo 7 4 V& — DS T » Tk
SR\ Tt b,

g~ —Hh v v 2 — (Coulter counter) TA II
WTvA 7 v 7 0RO MR WGE L
(#2), FOFE, 745~ MATHZ IR LS
Tl FRIT BRI LTw5 EEE -,
ADRF R ONWT N LD L&, 40pm DL
OREFR 20T Hy P LTOBEELES ThOEHS
BB Y, & 2 40~50pm ORTAZD LRI
VERTRE D RIESRCTH a1 AR LD bId, 40um A
sV v a7 g F—x 40pm YLD INER
WDFNTHZ VT Hy 5L DT — 4RO
CLETIRB BN - L HWRE LD ICH I - TH
LT NETH 2D, YUEOREEGEEGTD L,
(1) 7 4 v & — TS — VIR S Tl 4 JBivE
FAHHEMEA S B, (2) 40pm BA L Ol OB 3R
AT LA L O IR E o VB iR
L% SO BB mp AY Y — T s —
DEFIT A EET D b O Ty Tibb~ 1
seT g 08— OMREIERGLSBRD & X, M
I OF TR D Z L k7o T, BHEM O
TR L F DA WA S8 51T TL F OFFEMifE A
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