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1 DESCRI PTI ON FI LTRATI ON EQUI PMENT AND FI LTRATI ON
METHOD 5 TECHNI CAL FI ELD The present invention
relates to filtration equipmant and a filtration
met hod, particularly to filtration equi prent and a
filtration nethod that are applicable to whole bl ood,
vari ous preparations denj | ood conponents
cont ai ned in whol e bloggﬁggﬁgﬁ%ﬁg} gical fluids. 10
BACKGROUND ART Recently, whole blood collected from
donors rarely is used for blood transfusion wthout
bei ng FIEERATIOM EQUINMONT @INB@EHI‘RA’PI@N‘MMHOB
adm ni stered in nany cases. Hence, generally, who
bl ood coll ected from 15 donors is divided into varlous
nents_such as a bl ood cell conponent, a bl ood
TR

QtAIeg bkent, and a bl ood pl asma conponent,

whi ch used for. varioys blood pr epar at i ans,
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erefore, is filtered usin ocyte renova
cdmpomentseataihed ihrelidls Gdood/).ahd Haleiéal Muids.
6, 086, 770). Furthernore, when air is contained in
filtered bl ood, blood conponents are agglutinated for
a inthe filtration process 25 for
B‘S@%@hﬁ&%ﬁ@yt es, undesi red air is renoved from
hod A con entio

fil
f: I :ra(f?%ggiyg%glgzésllsﬂ orco 8%@3&% UMEBEYR y(zgusegfor blood

transfusion without being treated, while blood component transfusion is

administered in many cases. - Hence, generally, whole blood collected from
donors is divided into various components such as a blood cell component, a
blood platelet component, and a blood plasma component, which then are
used for various blood preparations.

It has been known that when leukocytes are contained in such blood
preparations, a patient subjected to a blood transfusion treatment suffers

various side effects. Recently, whole blood collected from donors, therefore,

18 filtered using a leukocyte removal filter (see, for instance, U.S. Patent No.

6,086,770).

Furthermore, when air is contained in filtered blood, blood

- components are agglutinated for example. Hence, in the filtration process

for removing leukocytes, undesired air is removed from filtered blood by
various methods.

A conventional filtration process for removing leukocytes (a
Ieukocyfe removal process) is described with reference to the drawings.
FIGs. 5A to 7 are schematic views showing examples of the conventional

leukocyte removal process. FIGs. 5A and 5B as well as FIGs. 6A and 6B
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| eukocyte renoval process) is described with reference
to the drawings. FIGs. BAtQ 7 are schematic views
showi ng exanpl es of the convéntional 30 | eukocyte
renmoval process. FIGs. 5A and 5B as well as FIGs. 6A
and 6B 2 show a series of processes, respectively.
shidve af sirfepwif pyocksses,inpsperisvedy.e Thaftdloming destupéiote are.
the respective drawi ngs. In the exanple shown in FlGs.
mgfeavithaslerenee fatheorsppectisedvayingsy ocess is carried

21" (ol GRS R btk SBoftieegkpfie Rutoval
Pl bl e Rty g B Aling 4 Aor B bog 2 o

letkBbPRUrent VR ierPINACERIRE inlHTE). [HA S IRiN208 Wikl Blcollected
and the second bl ood bag 23 to each other. The

inl £gkeond blobémagad3.filter 22 is provided on the bl ood
line 24. The first blood 10 bag 21 is placed above the

seconkh BlGadbAhagd 78, moverali Hgindicathe atdood linkl fon donnecting
b P B e Do BSOS ch oA e,
KRS b VA RiGE 227t Profite o BEF Plopl kb4 Tg fe8Ehood
ba 51 i@prRes b bY%3d YRe £8cdrliPbloBl 'b%?zaal fA%EPclﬁglgfgg &g@%gt};ohé

t her rough 1 n one direction (upwar

bleod fAB) by gaaﬁbye t@%8RBhE t6 BveukibeilcGem&Aldilee623, air
is renoved as follows. First, as shown in FIG 5B,

t he Dinod dsiamepleshiosvicirakped. 84 ankddiB ttbypass bnedb is
sl el s ARG blaoHdig 88d0 FemeVRRIR | |14 Bypast-line
Th f . ' f j li ed. he 20 d

2T RO oA £ PR s e TR

oS i Y Sy g MO,

t he dxatiel exasiysloshon iHFIGE 5 ARAdIHB, 4ihés renlosd ae follows.
First, as shown in FIG. 5B, the blood line 24 is clamped so that the filtered
blood that has been collected in the second blood bag 23 does not flow into
the blood removal filter 22. Thereafter, pressing force is applied to the
second blood bag 23 to send the filtered blood to the bypass line 25, and
thereby air that is contained in the blood is removed by the check valve 26.

Similarly in the example shown in FIGs. 6A and 6B, the leukocyte
removal process is carried out using a leukocyte removal filter 22 as shown
in FIG. 6A. In the example shown in FIGs. 6A and 6B, however, air is
removed using an air removal container 28, The air removal container 28
is connected to a second blood bag 23 through an air vent line 27.
Specifically, pressing force is applied to the second blood bag 23, with the
blood line 24 being clamped, and thereby undesir_ed.air is sent to the air
removal container 28.

Similarly in the example shown in FIG. 7, the leukocyte removal
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renmoval process is carried out using a |l eukocyte

removal filter 22 as shown in FIG 6A In the exanple

shown in FIGs. 6A and 613, hbwever, air is 25 renpved

using an air renoval container 28. The air renoval

container 28 is connected to a .second bl ood bag 23
probeslighagriediont Weivig hiloekddte r&pecal filtat B2, P ¢keergmple

force is applied to the second bl ood bag 23, with the
shiolonih FlGe7 2Howevery ati vamed] fHbetstA9earehyrovidrskfor dhie ilpod
is sent to the air renoval container 28. 30 Simlarly
line, 24 hetunempilirss hbvd bag B1 endzthe nakociy seoual Bsy 42 as

o R e SR B o A S o .
o BBl A AN 5 b i o

' h | RAHRE RhéREhEQUROC YAscordingly,
pels BN BorbifoBEh e B S dIoAl ol HRe bag 23 B The air =

inrtbearaimflelshews: 2OFHG 7 Menseddintahe st fillirey thd first blood

l'iquid from passing therethrough so t hat gas _al one
bagadl pathe sevondttiped gag 28¢ evr epinigingd inj thethleod ismdischarged

shown.,in,FIG, 7, b endi ng the blood fillin he
frqup Qyt1qs Bot S e Kb Catbvia Tap ! Blish g0 5T other

t aj [ I [ ' : . t )

w08, O kR 38t FLASHE B O, el i alo
cahhPidifbvel) Words, while the | eukocyte renoval process

is carried out, undesired air also can be renoved.

When When ahé aiermuabalffiltéry 20 a8 aoeimase,icaps see attgrhed to

are attached to the outlets (not shown) of the
the eupleds (et showmefibhe reppedtivesaizgemprahlitfers £9.  Because of

RTINS W
thg O FRGVL BlfbiT D, BT pybdfe. RS fe ah S BlE tathed in
ordér E@ﬁféﬂe‘?ﬁ% dhakavsy o daiyatienLlikéhe | eukocyte

renova
As described above, when any one of the leukocyte removal

. processes show in FIGs. 5A to 7 is carried out, blood from which not only

leukocytes but also undesired air has been removed can be obtained.

In the example shown in FIGs. 5A and 5B, however, a rather strong
pressing force needs to be applied to the second blood bag 23 in order to
remove air. This may cause a portion of the blood to flow into the check
valve 26 together with air frequently. Moreover, the blood that has flowed
into the check valve 26 cannot flow backwards through the check valve 26.
Accordingly, there is a problem of loss of blood. Furthermore, in the
example shown in FIGs. 5A and 5B, when the check valve 26 does not
function, there is a risk that filtered blood might be contaminated with
blood that has not yet been filtered.

Similarly in the example shown in FIGs. 6A and 6B, it is difficult to

remove air alone and a portion of blood is sent to the air removal container



processes show in FIGs. 5A to 7 is carried out, blood
fromwhich not only |eukocytes but also undesired air
has been renoved can be obtained. 20 In the exanple
shown in FIGs. 5A and 5B, however, a rather strong
pressing force needs to bejapplied to the second bl ood
bag 23 in order to renove air. This may cause a
Pabhdieed vath 4if) MA@ P oRiRs bhge hegk val ve 26
together with air frequently. Mreover, the bl ood that
has fRugthemhoré,nn thetdvempleesbhéonvy &l FiGs26A aad 6B1 byf 4pplying pressing
ackwards throygh the check valve 26. 25 Accordingly,
P&t e@“&“ﬁ?‘é‘*ﬁl‘ﬁ@%‘?f@ﬁr 1odygRvestimne ayemped! gortaines 38, it is

I in FlGs.. 5A and 5B., when t chec
o P AR oot ey Bkl S o S0 Rthe! 7 506 e
sktdridld Hak 200 TItEIR taREnFRREA T RBbL st bdbk thiane Wltimﬁe

has not yet been filtered. Simlarly in the exanple
 bonshvtherehy Brigeg t8AcaenditB & reimpving afh dghinc UTHust i is Bfficult to solve
tg;gpve air. alone and_a portion of blood is sent to the

oVEsPRedgnpliemaftenall. 28 { oget her with air, which
l: . cFurt
Caus §3tferlofd 1@fﬂe%§ﬁhﬁl§&%k‘h§ﬁg 17%%%(3%/ 4 rgrogyfr oy

i n
t he exanpl e <hown | S ewwgtﬁéttheuser

has esmirfogm 1bekeRs procddifesdi Hetﬁ&ﬁﬁ’g’/ékltacﬁﬂgttﬁé 85 fré BB thdNutlets
|nver_t|ng t he al_r, renoval contal ner 2 , It Is
ob thesiiyemoval flerdinisirdsn to priveent Hesenbyef dee ntd the likkdroai the

renmoval, contaj ner 28, back to the second bl ood bag
A0 Ry fféﬁéi‘é’,“"ﬁﬁ%é@ £ eyt thapgibihe ganseiit atiashed to the outlets

AT St o |
oL BRI AU SO RP o1 Ak Bl P o e

nidy ehiedr idm tho uddto Ve Bsthdhaae BARIbAR: Peﬁﬂc@é_;/t@}elmoval process.

Furthernore, in the exanple shown in FIG thereis

T agrditiy, éhrerd is atrivelblembie thas 8is ndsessatydo penvidertwol calbeire ein semoval

- pro res.af detaching/attaching the caps fromto the
f@"ﬁﬁ???f“ r Sigficiepaempya PE%{S\)&‘P"# ferglEnia high Grer t o

prevent the entry of dust and the like fromthe

outlets. Also, there is a problemin that, even though

DISCLOSYREADETHE ROIEITION t he outlets of the air
renoval filters when the air renpoval filters are not

i n uEmbodimsmtsaafdhe presdnt lowention seek to provide filtration equipment and
a filtration method that allow gas to be removed from a liquid easily while suppressing

contamination or loss of the liquid.



may enter fromthe outlets when detaching the caps for
the | eukocyte renoval process. In addition, there is
a problemin that it is nec%ssary to provide two or
nore air renoval filters 29 for sufficient renoval of
air, which results in high cost. DI SCLOSURE OF THE

I NVENTI ON Enbodi nents of the present invention seek to
provide filtration equipnent and a filtration nethod
that allow gas to be renoved froma liquid easily

whi | dn sepepdaassivith a fiegasizact, tlatré BrprovidédosSltmfiond bgipment for

j gui d.. 5. accordance with, a first aspect, there_is
fJBJF%&% adiguy 41[%11% By SRR hrdiiratiqncapipmeat omprising & fifter for

jelih i | £15: [ o Lh [ (: i | PP
il D2 Rl S5 R Al b SRR, S
theh dias beentfil@auatthiongh thedil®eanEd 66Mkiabm & firdt Gihe £ lchb@eliifGthe
the liquid that has been filtered through the filter;
fsticnntatner it e Adter togagh ether; h sevend tine fuknmekiimgthe figter and the
first contajner, and the filter to_each other; a second
SHIHE “PBRPEGRaR: PG GHb e (ad drepies Qfbgdhe socond lne
ah @ N @nR&%ed 8 gAGhd Qﬁllﬁgfh'er' qrﬂgst%hﬁtgfﬁdgv% L 0%t B the second line;
branches off fromthe sedond I''he and is connected 1o

ahdhe stdond dmaoffidavioethat dsd ¢lbseh 1 et @fdl liewh&@int théthird container
.closes the second line; and a second shutoff device
it plagedabeve i serwnd coriaigeic il alpartef thettbirdicontainer doliectid to the

contai ner i s placed above the secand container, with |
“8“3’3‘}% faGne AEn A, EPBR FoRPPR PO RFTAE Plaged Rl i coptainer
ahi REFofRGI - 2 Bford

D Lo 7 Pt A PO P BBl fordeSia o be
- réstorbeby femigalofl the extapel foyeepgndl the fisk SutGf devitEs Patvided for the
- force and to be restored by renoval of the externa

secomg dine hefsyopm deffilies endsthbrandhingipoiitod thesthjrd divk adile thersecond

e .second li.ne between the filter and a branchin

S@‘%Pﬁtdewe ROV B TSR G bETRE S B e OB pnd the
sEleyili enthsePr ovi ded for the second |ine between the
branchi ng point and the second container. In a second
aspedi a sdchrd espest, fheas gRdided hiflliritain AOheELORIA MG TR
filtration _gquiFnent'conprising: afilter for
eqWPERY cegpaising ufitierfips filkegea lqudsfilliog nifustventainar; sscomd

OB Bl 5 B B A S0 2R T
container; a first line for connecting the first container and the filter to each other; a
second line for connecting the filter and the second container to each other; a third line
:that branches off from the second line and is connected to the third container; a first
shutoff device that closes the second line; and a second shutoff device that also closes
the second line; the third container being placed above the second container, with a part

of the third container connected to the third line facing downward, and the second



container; a first line for connecting the first
container and the filter to each other; a second |ine
for connecting the filter aad the second container to
each other; a third line that branches off fromthe
second line and is connected to the third container; a
first shutoff device that closes the second |line; and
canta@eohdnSpludeditielchete Gesticbabingt Q! KhSBaned 615 $€BONhnged
line; the third container being placed above the

insghaga iy epnlicationcef extirnah fercpand to bofrestéred by rmiavabwﬁthe pgprnal

TR U CHPT JrateBemag pSELEY BERERGHg: prpgen the fite
g RO, O B PR A TR b AT ARRE it brovided

foreth socend liye beewesnahe bfantHige poiheandahe sdebfidc@ntadd, th8 Bltration
first shutoff device being B&ovideq for the second
methpe q@émé@a &ahbnmgmg e firg{shutafiisienioe Midhidye pasiond sloftoff device

P 30 PR 8P TR g et [HEE sk ipriaer iy criong
cBRbRE: BRfich BR HREQBICIGARE ﬁ'ﬁ@.@‘%qndtlﬁ% %ﬂv&egfé frfe J‘g{ér alEihod

conprising: (a) brlnglng t Irst shuto Vi ce and

btdnehiag pomdoﬁthel tlﬁifdﬂuﬂ@Mt}Dtﬁie firdd s Rutaff dewietoSkad Sutaldliquid that
sending the liquid filling the first container to the

haseesn dilteredrie b prllecter imthglseadad container, to v(hb)thlrd eosiaimpry (ob

h il d h chj
SO L RPRASFS RS GyihRHERed tadhe GGRIS BF heidyree
ﬁlt@rea eﬁ‘&n% llcful?cfséni Qg g{eriﬁfrd c Qegxﬂi ({d?1 L:JIBE&Q%& Rl that
l'ected in the second contai ner, e thir

hauiretea ifittered a(d has Isepadm biig,th thirl f&emhiihlef Backabitled dee6nd
gas that is contained in the liquid that has been
contpingr wherenyigmpradges (d), oﬁhea ag emtt:rf@nmbetvrsaen ithe gahithatihas been

s BB F el G bE ROt b ooy Hiecimichen el euren the
bﬁﬁ@llﬁné BoihDr 1BEHRATine G HeREQR lm\é’ﬁﬁ(ﬁ e@e%o'ﬁd Qgﬁ’tﬁﬁéls teBeeond

when an interface between the gas t
lise pai@te thithnhgyeoatisshu(of) dedvd 16 PRevetaht ghstiivad efté@sndiBe Becond
filtered reaches a | evel between the branching point
cftaipgfe third line in the second |ine and the second
container, the second line is closed with the second
shutof f device to prevent the gas fromentering the
second container. 5b



cont ai ner being placed below the first container and
being fornmed so as to be changed in shape by
appl i cation of external forBe and to be restored by
renmoval of the external force, and the first shutoff
devi ce being provided for the second |ine between the

- filter and a branching point of the third [ine while
chiginsLsaplatudibeidw dhe fir& @ oR@inBPar W8 ned P@rastdlBe changed
second |ine between the branching point and the seconé
i ghape by epplicatien ¢fi dxterel fome anrbtothedest@rp by sinnyal ¢fahe external

T O Pl T e B et OB VA er 8R g AR the fler
ahd 9 Ufa@cﬁlhé kaglﬂgoft & t%ﬂdrl?ﬁlv&ﬁﬁttﬁ% %)%{mof S ol?fede%ﬁc%%%ﬂl(‘g darowded

cont al ner rou

fori thesdneﬁ&\&ﬁbdt\heenfthé b@ﬁc}aﬂgipélheandhn@@@mmnﬂﬂwtth@fﬁltratmn
the third line with the first shutoff device to send

mpthodimprisigal @) biinging thadirgsbwrofiideviee el tho stzend shutel dedce

i B PR e AP e i B o ot chuorendg e seoond’

c@ﬁ’c@fh@i‘ tﬂﬁﬁ Elletfhﬁ:r Hbgn Sﬁé‘b%g A€ $Btwebh I}eqﬁ&:g and ghg m
the Tiquid sent ou to t conta) ner - and ¢

bembking goinhef the dhitddinkkdth thb &sst lala&affﬂexhbeefo%an@&ﬁ tﬁ@ﬁqmd that
been sent out to the third contai ner, back to the

hawlesn diltered ie be erllectediietheispedngd containes & (hd)thlrd/\m)atanm ()

SPUEREa Thg P GORARSY EOUE I HA S GEHa g Feb pespeen
FAERANG S 1R s Tl oS ARG 0P el MR s

third line in the secon i ne an

ha:adfﬁeﬁ ififtered ahdBassieen Beht olit tdehd thirdlcos@RleiVbhdk thlike Se60Nd
shut of f device to prevent the gas fron1enter|ng t he
caiaerd Wheight inipresess (B)alvﬁren@zmmﬂb@Mﬁ tHORAY\INGEaFheEn

SFpSon R S D B M SRl R AR e
b%@lﬁsgfmmzﬁﬁé {h% Imglnftqe%eétﬁld%ng LAYE h%%déﬁﬁ‘é"o Ginr, 2 ﬁ{ees%cond

In an exarrp e of tration accor |ng

lihdis chosed eth theweestd shatofffdesice3o pﬁevéltdlh@@é @f@nﬁ&ﬁ&ﬁlﬁ&h@ second

step followi ng the step shown in FIG 2.
container.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram showing the configuration of an example of the
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FIG 4 is a diagramshow ng a step followi ng the step
shown in FIG 3. FIGs. 5A and 5B are schematic views
showi ng an exanpl e of convehtional |eukocyte renoval
process and show a series of processes. 10 FIGs. 6A
and 6B are schematic views showi ng an exanpl e of

flﬁ%y&%'ggfmeﬁtem'faﬁl% tro%@;ﬁbsa{méﬁn@ﬁd show a

S series processes is a schematic view
show N} aniex didihe n® Ehewinteabiep il an legukqdy bé thefibiration
process. 15 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
mbthddaccabding: toethtel pmeelnifinvtenaioinon equi pnent accordi ng
to the present invention, referaletht t he
£i 1t rBiG.ohiserdiggram showirigA Stqmﬁqll@aeggé pisten saowin s 1G.
devi ce and a second shutoff device that close the '
2'se_cond line, and the first shutoff device is provided

for t S

br anchiChet ok gty RoP B o Bigibk the 3% Bhowm in FIG
3.shut off device is provided for the second Iine between

the branching point and the second container. This

conf i gi@atbiloand &8 id sdhesdtievieenminiwinf i exampld die

filtration equi pnment of the present inventi on In the
coayentionahleudweyitef relmmmllm‘ﬁcmtamb@m eryrieg afproersses.

bt oc iy é?x ot 8L posnatts Befistagtiog ot MAmElR o
coRREPEREL 1B ﬁ%“}&%?falﬁﬁﬂé%g%%?néﬁ o BPEURR Weoss

tot fIqG hi {ch cOALIe Rmevalaﬁowm@ RAGBEI16)of cohPéntional
liquid that has been filtered I's sent back to the

- leakoontd repmival pescely. a rel ease of the pressing force.

This allows the filtration nmethod of the 30 present
invention to be carried out easily. 7 Furthernore, in

BEST GOBE FERICRRHNG SO Al e R IR0 R

In the above-mentioned filtration equipment according to the

present invention, it is preferable that the filtration equipment further

includes a first shutoff device and a second shutoff device that close the

second line, and the first shutoff device is provided for the second line

between the filter and a branching point of the third line while the second

shutoff device is provided for the second line between the branching point

and the second container. This configuration facilitates the removal of air
in the filtration equipment of the present invention.
In the above-mentioned filtration method according to the present

invention, it is preferable that in process (b), pressing force is applied to the

‘second container from outside to change it in shape and thereby the liquid

that has been filtered is sent out to the third container, and in process (d),
the liquid that has been filtered is sent back to the second container by a
release of the pressing force. This allows the filtration method of the

present invention to be carried out easily.
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filtration nethod of the present invention, it is

preferable that the liquid to be subjected to

filtration i s whole blood collected froma human body,

a preparation derived froma bl ood conponent

contained in the whole blood, 5 or a biological fluid.

Fur t ehftbemotd, inShelaHoRbanketibhel filthetibhlcgipment and

| eukocyte renoval filter for renoving | eukocytes that
filiraioomethné df ithe phesenthni:mﬂi)d)mdd is prefeyalde &ﬁat thenliquid to

t he bi ol ogi cal .. Hereinafter, the f||trat|on

beeafmm@dtwafﬂarartitqu kSaWh@]@ eod sellested firom grhaman body, 2
oA e AR St LB
oras? 9018' @&JFh @Jfﬁéﬁ%% b fs”ﬁ alble gl?étcfﬂebﬁﬂ? %}

ra i"oh ‘equi pnen

' lehﬁocﬁb @‘erﬁava‘l\’ﬁ%e? fgf PaH o6l 186 LEE thE PR R ALER T aBRAY I the

subj’ected to a filtration "process. The filtration

whdlei Hloed\ttheairepasatioii, @ thedsiebgicl flédovi ng
| eukocytes that are contained in whole blood as_ a

filt rIiezremafter;ct]{;s éiltnamlmmﬁrq@mlﬁsalmt ﬁlém;@m %et%\lOﬂudihe

1
P%ﬁ%gﬁét@e%ﬁ%j Eeig &né” @aco%%ﬂ@oek%i e irst, an
ol P il BIE o PR
dedetib¥@Yrith Qe?e?éfas FPIBODENt S thPhiRPEI6R 'Eﬁﬁﬁﬁﬁtant shown in

preparations ma preparations, etc.
F1io}.al, @@malblcﬁdecaiﬁecaédsﬁco@aa Hena badgds aﬁbmctedqtu d filtration
be subj ected to filtration in the exanples shown in
prﬁcm 'Iilet foltnatioys eghipmnentcHr@s out a process of earheying
d container 3

| ud fil
%!ry%gq? E &4 ?955 ained %eéﬁzh%plp@ql a8 & BltEafion bpagesa p the
Pf?ﬁ?lﬁt bASn R 0 YR bodtih®s 115 SRS CRE PRUBRIONE oo
| eukagyiigshb tf@‘ﬂo\?{ &&i&ﬁ:’tﬂﬁﬁs‘ rﬁré@%@& €0 Pho@danibles where

preparation derived froma bl ood conponent, or a
wibsledend & udddiasla 1ihigd fob Ibersabijarted Go fiirationaitsie tbdbe noted

provided with a first line 4, a second

that preparations derived from blood components (blood component
preparations, plasma preparations, etc.) and biological fluids also can be
used as a liquid to be subjected to filtration in the examples shown in FIGs.
1to 4.

As shown in FIG. 1, the filtration equipment includes a filter 2, a
second container 3 where liquid that has been filtered is collected, and a
third container 7. In the present example, the filter 2 is a leukocyte
removal filter that removes leukocytes that are contained in whole blood, a
preparation derived from a blood component, or a biological fluid.

The filtration equipment also is provided with a first line 4, a second
line 5, and a third line 6. The first line 4 connects the first container 1 and

the filter 2 to each other. The second line 5 connects the filter 2 and the

second container 3 to each other. The third line 6 is a line that branches off
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line 5, and a third line 6. The first |line 4 connects
the first container 1 and the filter 2 to each other.
The second line 5 connects the filter 2 and the 30
second container 3 to each other. The third line 6 is
a line that branches off 8 fromthe second line 5 and
. - I . . r
frbfh ARNREhA 5 a8 ib dbhfie BN (B ¢E thitd cochighr 707 Th AL

pricRbhtlekaM@ld tBadiist Hhe 4, ehéveoid Ané beyhbltBe third lifs6 each
shown in FIG 1, the second container 3 is pl aced

- arfeeform etdhuf o flesible fulwont ai ner 1. .Accordingly, the whole

blood filling the first container 1 falls due to
gr avi Ay showpanddi€i. 1, ¢he secand eantamein?lis pleged belomethe first

coRthitEe b ACCor sl b el Bt Bllin i Brespntainer 1 falls

AU RERTRF BT Bk g sl G o ROLBOfe.

InP{hd Preskiit 69%%1&2%321 %l}:ezr %’%e‘ﬁ%%é& Abotd thO st dlddntdiner.

I ne faclng resent exanple, the
t hi r dFgsthieaindes, a6 sowat 1 FNEd 11 thd tigird icontaiheén€ id plazed

be located at the sanme |level as that of the filter 2.
ahlavetthe secendnentsinemBewithrepait of tiei thirdearntpirnan 7 connected

i ncl udes. .a first _ shutof evi.ce 9, a secon ut of f
toctbgithard, e fhging donytgeish, darthepsent Sramplervae thrly

shut of f devi c I S provided rthe fi ' : e
cop TR ifcafpaeheis P LRG0 b Belhd B e B Jedtis
thhit 3¢ ﬁe?ge?@lgn the branching point of the third line

6 ang the fti

ter 2. Furthernore, the second shutof f

devi de tHe pr®seiit exadple, the filhatidecandphient ibclbdesnadirst
the branching point and the second container 3. 20

shiveffidevice $rusedondoshritof devicentl, saubadhid ghartofidleyiceed.
i RS B SRS 2P B o
detggcelcg :jz%s:éévqgga f&hﬁ'ﬁeese%gﬁa ?ifnfe g%\éi:\%gesn %eebpaq{chliﬁgipgﬁpc of the
third line 6 and the filter 2. . Furthermore, the second shutoff device 10 is
provided for the second line 5 between the branching point and the second
container 3.

The first shutoff device 9, the second shutoff device 10, and the third
shutoff device 8 are clamps for medical use. They press the tubes forming
the lines to close them. These shutoff devices are not limited as long as
they can close the lines. Beside the clamps, they may be, for instance,
valves that can be opened and closed arbitrarily.

In the present example, the second container 3 is a medical bag
formed of a resin film. Hence, the second container 3 can be changed in
shape by application of external force such as force that is applied by a
human hand and also can be restored by removal of the external force.

Furthermore, in the present example, the first container 1 and the

third container 7 also are medical bags formed of a resin film. In the
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they can close the lines. Beside the clanps, they nmay

be, for instance, valves that can be opened and

closed arbitrarily. 25 In tHe present exanple, the

second container 3 is a nedical bag formed of a resin

film Hence, the second container 3 can be changed in
pI%E@IPteinl%nﬁB ! hG@%{ré}{] tf’?%1 fig ¥t &Lﬂ@glefrof £Rd THE BhAd dodtaiher 7

that 1s applied by a uman hand and al so can be

mb§ Peof@REdayngleMedicadbotiles forhesd el a fritedal that is not
Furthernore, in the present exanple, the first

chamgtdiensily in forin biyeppdivationraf formet thiah és eFerbd by buman
nmedi cal bags forned of a resin film In the 9 present

hamdsenti on, however, the first container 1 and the

bot 1 14 rvimmrohe AT g methediocriehe 1 EheRpset
. i . | . i b . 1 H f .
N P 8 0 9 2169, i 2 reans

' il lo@hcesrding to th
ELA, 295018 LRE ok e cPUSS B YR AN rding b

prebay inseatieasi ThedilepsiommdihodxhowhandIGh& to 4 is carried
filtration nethod accordi Qg to the present invention.
outhusing the fifrationeguipmenbehowvn IR 1 tla BiGs Zta fi e

out ,using the filtratiaqn ui nt _sh in FLG 1..1n.
filfyation %‘%Bnkﬁnttlﬁ éiliﬂnfﬁlmpﬁ%ﬂcgﬁ?’e q?;f:‘ﬁ Telleving émir?tm 1
Lhmpl.j,Sstica . oThe I ' descri ption i made
m3AL R bl bRk B FRE B0 O3 PN LS i i
FI G Brstl BE sg%h%lsﬂ"‘lﬂ.of frhdahisesBatofRovidd 81 thehitdfdhutoff

device 9, and the second shutoff device 10 (see FIG

de¥icead,| aret theogroad shatoffldesivevi®d(see IGHA) falll dviengperied to
first container 1 to be sent to the filter 2 and 15

altdvemwhote blvedSdbivgdhe dmsaicontaiger ténbeceahte yhe fifter 2 and
thgpitp bt eacrmHl soseSiicha CoRtSABSsEa phels biedding the
ﬁr}sE g(tnfﬂialell{lgl} fg@&ﬁie%%gd ir? tflg Se(\:'gﬁ?f c?on%ﬁl%q FLitef Fé{ﬁiﬁ%gt&ythat
are contained in the whole blood are removed by the filter 2.

Next, as shown in FIG. 3, the first shutoff device 9 closes the secor_ld
line 5 (see FIG. 1) between the filter 2 and the branching point. In this
state, the second container 3 is pres_sed to be changed in form. This allows
the filtered whole blood that has been collected in the second container 3 to
be sent out to the third container 7 through the third line 6.

Further, when the state shown in FIG. 3 where the second container

'31is being pressed is maintained, air contained in the filtered whole blood

and air accumulated in the second container 3 gradually gather upwards

inside the third container 7. As a result, air is separated from the filtered

“whole blood.

Subsequently, as shown in FIG. 4, the force of pressing the second
container 3 is released and thereby the external force exerted on the second

container 3 is removed. This allows the filtered whole blood that has been
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Next, as shown in FIG 3, the first shutoff device 9
cl oses the second |ine 5 (see FIG 1) between the
filter 2 and the branching pdint. In this 20 state,
the second container 3 is pressed to be changed in
form This allows the filtered whole blood that has

selif %ﬂ{; £& klk@f’ﬁlﬁ&i c%ﬂtaﬁﬁ@r- §66e AR RaNBlck 3ol tDe fRBoBENT
out to the thir

container 7 through the third line 6.

cotdinBe 3. b ityinss ke thirdwontdinkt Gis pladedrabavieehe second
second container 3 is being pressed is maintained,

coataineost allhed, the shepd of ther sdonfiabrtdihend is 2estaned ai r

accunmul ated in the second container 3 gradually gather
grapwallsls i nside the third container 7. As a result, air

| gﬁbgjﬁﬁ%ﬁ%ﬁgp&&gr& d (t,ql hétg%% tb%greag\?ggleol?lood and air
roBEeSh el Db il oFERAbEPhit AR I FAEE Bifaingy 3, the

' i Thj el Bbetvadiotie
seE%% gh?ﬁg{ &(ﬁh@e STRVERIGT Slogdd QSselcbBd lliret Bbe

as been 10 sent out to the third

braaohaigsdint ahad the aetorid contagndedk Whenhdessrond line 5 is
container 3 by gravity since the third container 7 is
clgedoeithdbe secarttbshetwfhdevico dDatonsidgatipmgaretfires fape

of the second confainer,3 s restored radual | y.
PIRERRLingfABe atmom@%w%%é%‘éi% ege0nd Penialien 6’1“3

bl ood an h I eaches:a I . i;
prgstRng e Btered SARIE Bichd i re3hitRER i BBe REARRTIIRG 5 oo
miElN 'a§ z)oéﬁlﬁies.eeﬂﬁa' fth) {HeAR8Snd oneRANY i Hetadhed from the
"between the branching point and the second contai ner
sedondVi@e 7. he second line 5 is closed with the second

shut of f device 10, considerations are given to 10
pr evels dergribed abiover acnordingboridepliration eqvipmertcang

R B A BEST a0 bt SR 8 o
thggﬁglﬁ%glﬁnlﬁﬁg%rl%%ai\tﬁ%ﬁle élyp%r?%Sé‘iBEth P MRl WhbR blood.
Moreover, since the filtration equipment and filtration method of the
present examples do not use a vent filter, the contamination of the whole
blood also is suppressed.

When the filtration is to be continued using another second |
container 3, the second line 5 may be closed with the second shutoff device
10 (see FIG. 1) with consideration given only to preventing the air from
flowing back into the second container 3. In this case, since the filtered
whole blood that has remained in the second line 5 is collected in another

second container 3, the filtered whole blood is not wasted. Furthermore,

when the filtered blood is to be evaluated, the second shutoff device 10 (see

FIG. 1) may be closed, with a necessary amount of blood remaining in the
second line 5 as an evaluation sample.
The filtration equipment and filtration method of the present

invention can be used not only for a process of removing leukocytes but also .
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second line 5. As described above, according to the

filtration equipnment and 15 filtration nethod of the

present exanples, air can bélrenoved easily from the

filtered whol e bl ood while suppressing the | oss of the

whol e bl ood. Moreover, since the filtration equi pnent
foRHer fdthn@, ia@fy pRicbasds @hat Fequips esaotakotdiplcostainedon a

use a vent filter, the contanm nation of the whole
lidlidod Exhsples of speh pravedsesAdfchiieny atens pracesseseariigdtomt

be continued using another second cQntajner %E%%$e
duéeg bee manatactyry o blegdaprepanstipns Ard dielegiral -f

devi ce see FIG 1) wit onsideration, giyen only
Exapiee AL AES H3TONE BEore S PO R K B AT B LD He

0 cQntai . [ ' £

pofFF AR et inabifa it f § R op Rl EEeritf b, & B
Mglﬂ%dvﬁﬁtag;goﬂcﬁng ROt RE i1 A2 tDACRPAp At 2ndehltBatiéA hethod of the

tered whol blood is not wasted. Furthernore, when

prefentf invbgtied, hboenmly whole Kleodyakpatedond Herised fiman blood
shutoff device 10 (see FIG 1) may be closed, with a

compeassis, \andnviolngiodl fhiids dutedso elihey substances suehmg medical
l.ine 5 as an evaluatiopn sanple. The fil.tratio .
fluide %ﬁ@ﬁ%mé’i%} qam b 4e¢dAs Adidyd te %%@J%@teééﬂ@@@tmn-
i nvention can be used not only for a process of
renmovi ng | eukocytes but also 11 for, for instance,
NGV SATRAAE SE PP tBlqu?qi re renoval of air contained in
a §iQUI . Exanpl es of such processes include various
pr oc egshssceidedigbbvelthe filtratign thaipment and dileratfonbinetisbd of
preparations and biological fluids. Exanples of the
the gresant ipventisnedlawghs thatgstchotained ina liguid tonbe emoved
purjficatjon, and reconbi nation . usi.ng a.bi ol pgi cal .
thigrelem HERUN VERLIR SHPHEP SSUNG PN ABHNALOB S AP o the figmid.  For
filtration ' nt and filtrati f at
exgputnpbBR B BRI, f Pl BB s Bod dEEhe prosent
in¥&hti¥edrd Le8A BMORS instance, a process of removing leukocytes from a

liquid such as whole blood, a preparation derived from a blood component,

" or a hiological fluid, they allow air that is contained therein to be removed

while suppressing contamination or loss of the filtered liquid. Thus, the
present invention can contribute to the solution to lack in blood

preparations used for blood transfusion, for example.



conmponents, and bi ol ogical fluids but also other
subst ances such as nedical fluids, for exanple, can
be used as a liquid to be subjected to filtration. 10
| NDUSTRI AL APPLI CABI LI TY As descri bed above, the
filtration equi pmrent and fiH%ration met hod of the
present invention allow gas that is contained in a
CLhmwgid to be renoved therefromeasily while
_ suppressing contam nation or |loss of the liquid. For
- 1. 15 Biltsationeequipmesmt fhrdiltering matgushfidiggiagireironturr, the filtration

eq%%lhér{t%h%ﬁs thod of the present invention are used
|ns ance, a process of renoving |eukocytes

f-r oarfiier for ﬁltbﬂng‘»th@hxgaﬁi ek ehddfi@OsbntAngt epar ati on
derived froma bl oo nponent, or a bl0|0 i ca

f I ud Econdh egntainphifr aolﬂectlnathq liguid thabhascheen ﬁ&p@d thopgtpthe

ﬁltérem)ved whi | e suppressing contamni nation or 1 oss of
the filtered liquid. Thus, the 20 present invention
cana thimdtcointzirice; t 0 t he solution to lack in bl ood

pr'eé)%{_a’._i RS used for eo’ﬁl.‘f ood transfusion, for exanp
| ShiRBIor copngctipg theotirseenmiaing nd the tilterite é?‘ihrféh%ra
bi aypicdohd lihé R Bnddcling t&%ﬁe@'g?@ he ?(Iﬁrdf dolntarn?ér't(g Bach other;

equi prent conpri si ng:

| i cuibdrdflinie| thatdrarvbes off ﬁtorrcthmsa:md r11;ne and mmmdealemtoaha ¢ird
cOr‘gor collecting the liquid that has been filtered

EH?SUgh the filter; a third container; a first line

f Ora HRFRASAABYILOA HbSls (RORBhORRe;aRd the filter to
each other; a second |ine for connécting the filter

and sesend durield devae tiahalro tlosesdbhisasohétine; a third |ine
Egﬁ‘%lé‘%r ﬁ&ﬁ? ﬁﬁx&dﬁcon{%ﬁe??s It)lgg rqfaz)%ggﬁxe selond contalner with a part of
the third container connected to the third line facing downward,

- the second container is placed below the first container and is formed so as to be
changed in shape by application of external force and to be restored by removal of the
external force, and

the first shutoff device is provided for the second line between the filter and a
‘branching point of the third line while the second shutoff device is provided for the

- second line between the branching point and the second container.

2. The filtration equipment according to claim 1 , wherein the liquid filling the first

container is whole blood collected from a human body, a preparation derived from a



a first shutoff device that closes the second line;

and a second shutoff device that also closes the

second line; wherein the third container is placed

above the second container, with a part of the third

cont ai ner connected to the igird line faci ng downward,

the second container is placed below the first

- blo&§@BéBpARAt SHhih&] MAhRHRBIG, bPa BR oé‘i&ﬁ@ﬁﬁfj ahc{‘th%i}gfég is a

by application of external force an o be restore

leuleanytnmgmowhl filkes that xeresveallevkoeyes thahatetchatained $t the vdtobd lﬁlood

0 r.the second |ine between the

1heggW?%%o cf@Fbﬁﬂﬁﬁéaﬁﬁﬁ point of the third line while
the second shutoff device is provided for the second
l'ine between the branchi ng point and the second

3. confdiltsetion metha gsing ﬁltraéxon@qw@mmpmpnm orfdien fortfdtering a

vl e s S50 b o b i e
filta@edthepathathé Ghed @thiv®cbritainer & fiks? [inBfeoshnH SR MRNMirst container
ined in the whol e blood, or a biological fluid,

_ on
- andéh?j%fﬁemfe??lt @her; @ sgeond digg dexqomneetighe fiftey and the spgpnd
_ c
_ confa%@\f@ éaéhh%gﬁ%r éggi?% %1?%%21915&11%%@ togf f?r]?lg t]=1ég% grfc] Ay Ozln%és
: conﬁedt@d atthe) thurab;tohtmhe.usa figgt St A dévm@ t}ﬁqdlommhﬁ second line; and a

| Si filt f filt d fill
seodie Dotth ifioerui atse Qoted e scommichnk i bird doptpiset heing Thiged
abové fiél sdeddiddonh@fer b@i@ﬁ‘ a phit 'o}” ﬁfqulrﬁ @Blﬁhﬂgr dGedibd ﬁﬁtﬁ? Iﬂfﬁ‘sdt line

third container; first Iine connecting t
' facmg downwerd, avad]ﬂletsh@nﬁu coti@inet bemgcpkaoed helow the fiest omttainenand
nect. he fi.lter nd t he sec

beingforRaT REFs ol chitfastin Heroe Y RpblGHRR & Soternal Rust fo be

rest@@@‘!ﬂ?d‘eﬂnbﬂﬁ oAk dx$SernflTHRE carﬁicthé Girdt BRutb T dedicE Bahg pR&ided for
a first shutoff device that closes the second |Tne;

- -the ggeané ling betwiven Siefiltst Andiabranehing poinglof theghiod lise whide the second

I t b I b
s RERR kDB, SO NEh e BB R 121 0 o
_‘seccmalrﬁoatailﬁﬁr tho filtetioadndthod Eenpdkisgl | i ne facing
wnwar d,. and t he_second_ contai ner belngfglaced bel ow

t he(a} bringing feifustibptodiievicsend ghe seardishigfidevier into an open
stat? %ﬁg%%glﬂthé ﬁ@tﬂﬁ fil?l){ngatﬂg 5 %Bht?lﬂ'xep {o FEE08 lccntltgfn%re th?glggh the

filter;

(b) closing the second line between the filter and the branching point of the third
line with the first shutoff device to send out the liquid that has been filtered to be
collected in the second container, to the third container;

(c) separating, in the third container, gas that is contained in the liquid that has
been filtered, from the liquid sent out to the third container; and

(d) sending the liquid that has been filtered and has been sent out to the third
container, back to the second container,

wherein in process (d), when an interface between the gas that has been separated
in process (c) and the liquid that has been filtered reaches a level between the branching

point of the third line in the second line and the second container, the second line is



restored by renoval of the external force, and the
first shutoff device being provided for the second
line between the filter and a branching point of the
third Iine while the second shutoff device being
provided for the second |ing,between the branching
poi nt and the second container, the filtration method
closaanpith theRGcondahutdft qdgicedo b eht the basShdth Qhferitls Y L& AR
t he second shutoff device into an"open state and
congdn®fi ng the liquid filling the first container to the
second container through the filter; (b) closing the
second line between the filter and the branchi ng point
4. of Thefilthtiva mettiodercebrdhgt theldim3s twhehsi B fro8@Y (19epleSsing force
. send out the liquid that has been filtered to be
is appliqdderthesseand rntaiperdrrim euisids tashangedt infshaperdndghereby the
: i : etk AL 0 I ont ai ner, gas
o 4o o S0 R b8t il Bl D 2
f i | ingreckss (d) pthee tileidl thapthad bsanfilt@sd istsentbaek tdihe@Gecond container
b coQtaingr; an%aé%ﬁ_sending the liquid that has been
Y 4 Fqlgasy afthsmaes &En sent out to the third
contai ner, back to the second container, wherein in
process (d), when an interface between the gas that
has been separated in process (c) and the liquid that
“has been filtered reaches a | evel between the
branching point of the third line in the second |ine
and the second container, the second Iine is 14
closed with the second shutoff device to prevent the
gas fromentering the second container. 4. The
filtration nmethod according to claim3, wherein in
process (b), pressing force is applied to the second
container fromoutside to change it in shape and.
thereby the liquid that has been filtered is sent out
to the third container, and in process (d), the liquid
that has been filtered is sent back to the second
container by a release of the pressing force.




