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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 equipnent and a filtration

met hod, particularly to filtkation equi pnent and a
filtration nethod that are applicable to whole bl ood,
vari ous preparations derived from bl ood conponents
contai ned in whol e bl oDESCGRIPHIGINOgi cal fluids. 10
BACKGROUND ART Recently, whole blood collected from
donors rarely is used for blood transfusion wthout

bei ng _treated, while bl ood conpone ' IS
ndr SLERATION Eay eI AR R RO Y fRa
bl ood col |l ected from 15 donors is divided into various
conmponents such as a blood cell conponent, a bl ood

T@Eﬁlﬁhﬁ‘%{é‘;ﬁﬂ‘qﬂem’ and a bl ood pl asna conponent,

are’ used for various blood preparations.
't hapydeRRekD WA raliR] th TG ES AP Met® Hnd 0 Blkration
in such blood preparations, a patient subjected to a

mbtlad phrdoshuli enfiltrsddmeqhipsuddtensd a Ftraaionometlsodichat are
effects. Recently, whole blood collected from donors,
appisableovoewhple lpod eraxipusspnegazationkdesived from blgod

filter (see, .for.inst e, .U S, Patent .
coef}m}lfézeqr}tamﬁi %W%?%‘?lomeﬁn%ibﬁ?%w%ﬁﬁﬂsned in

filtered bl ood, blood conponents are agglutinated for

exanpl e. Hence, in the filtration process 25 for

- BAERRYROYNPUkRPYtes, undesired air is renmoved from

filtered blood by various nethods. A conventional

filt Radcentlypwhoksislobd collaad firugn ldenkmcyadrely {saused for blood

| eukocyte renoval process) is described with reference
transfusiwndwithont beingHreateds while hlogd sompranat trangfesign is

a nrl]i%vi\/istr(]a e(f i(ria ;HJallneyscaosfes.t hﬁe(:r:lgg,vgeer}}eirgﬁa,lwhole 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
pi'eparations, a patient subjected to a blood transfusion treatment suffers
various side effects. Recently, whole blood collected from donors, therefore,
is 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
leukocyte removal prbcess) 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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30 | eukocyte renoval process. FIGs. 5A and 5B as wel |
as FIGs. 6A and 6B 2 show a series of processes,
respectively. The followi ng descriptions are nmade
with reference to the respec?tive drawi ngs. In the
exanpl e shown in FIGs. 5A and 5B, the |eukocyte
renmoval process is carried out by sendi ng whol e bl ood

sHow hisagied of bredesbdspoespoativall. t The foBowauk descripticamoval
filter 22 as showmn in FIG 5A Filtered blood is

made iveth edferémestosheordpditoeditaagngs. In FI Gs. 5A and
513, nuneral 24 indicates_a blood_ |l ine for connecting
Uhe. firide cremlerhgvanaRitE fh sed G the Jdkasity mptl

each .ot her..

P i ATt PHE b EHaTe WEolPRIR iling affinst Bt prg 2] to @

leﬁ%% 8':58 F%lgxl%sgl ﬁﬁgi‘% g :sh%gxﬁgglgF alo?ﬂ' bagitérd blood is %oellected

S by gravity to
inSEMcohd H1b&t beykacyte removal filter 22. In the
exanpl e shown n FIGs. 5A and 513, a bypass line 25 is _
pr ovilgeRl G spasad 58, nwiridral Bé ibipatkd 4 bbodditoforevpnecting

air. The bypass line 25 is ﬁ)rgg\gadgg%gthha checka
tha.g) ash ofdyest hFBaigh

ow I ntto- the bl ood renpval ilter 22. Thereafter,

pr esdhnyefeanamle shappl indfllGo Htthend 6Bs adogpdisb limedhmg
23 to send the filtered blood to the bypass |ine 25,

pravidedtinaraaplie]l with thedblopd linerdbtaeatmeve atte Bhsdyppgs line

BT N R

R T R R i AN

showlyitRe Bk&pl6 Ahawd i IBIGH Brexed 5Bakir isSremdvedeioHows.
using an air renoval container 28. The air renoval

Fieginhaishewndf FIG sRnhedtlecd tine £4sis ctantipbd sodhbhth@fltered
through an air vent line 27

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. Inthe 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 undesired air is sent to the air

removal container 28.

Similarly in the example shown in FIG. 7, the leukocyte removal
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Specifically, pressing force is applied to the second
bl ood bag 23, with the blood |line 24 being cl anped,
and thereby undesired air is sent to the air renoval
container 28. 30 Simlarly Bn the exanple shown in
FIG 7, the |l eukocyte renoval 3 process is carried out
using a |l eukocyte renoval filter 22. In the exanple

pro@aMs Ariid Goutl ush@E M Ikociel rehvedval @lterid2. erla the exaeple
provided for the blood Iine 24 between a first bl ood

shbas RALFEGI7 thevdveukde yemovehbltars 29 bre prodded fondiel blged
bet ween the | eukocyte renoval filter 22 and a iﬁcorb
lirtel ObHetyerpa first Hoed diag Fleamd the fqukoeyte remayad fijtayi22 as

i e W AR A
i i 5o ELG. 7 i -
R B bl

pagg]?ﬂg‘gl?xgrgﬂr%?ﬁgﬁtg%;ﬁg gh? ﬁid}% QPPskd thedb@RbAERE T&cfzdx@i‘hgly,

e respective alr renova

infth @A Mp28 shbéRnah TG, 10 byaeddingitid Blobldillinglkthe first blood
renoval "process is carried out, undesired air also

baga tiethecsenurd blofiebag 88, il contamedin the blaod ipglisgharged

not in use, caps.are attached to the quilets (n
frazn wmyet@?nthémw@ PEEhe YRSRECHVE SABTNOYE figes ?z‘é o other

ch'agf vl@ﬁa %ﬁ é(te ﬁqfqggfttéfcg&lg{z olg)cctf%seig %:itargi{e@g)%;f,ﬁllémg% éri{e%f ir also

caﬁ%@éﬁ&%feidlters fromtheir outlets. Thus, the caps are
attached Th order to prevent the entry of the dust

and tWged k€ airiensiest filhed 2shaeamotihameamypone afftathesl to
| eukocyte renoval processes showin FIGs. 5Ato 7 is

the antlees| (muttshobind of the oespstivh atoreroatal filteusidhy thecapse of
thE gL KSRarfHF & BRBAHA AFIIGEY A8 thR QST ARG ap emier
b3 S eS8 MG L3505, 1 e
oY P SLThe ey oot v o Che

Mor egusedesctibed Ribeod whet ahgorel afwhd leukocyte removal
processes show in FIGs. 5A to 7 is carried out, blood from which not only
leukoéytes but also undesired aif has been rémoved can be obtained.

In the example shown in FIGs. 5A and 5B‘, however, a rather strong
pressing force needs to be applied to the gecond 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.
Aécordingly, 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
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into the check valve 26 cannot fl ow backwards through
the check valve 26. 25 Accordingly, there is a problem
of | oss of blood. Furthernore, in the exanple shown
in FIGs. 5A and 5B, when thé check val ve 26 does not
function, there is arisk that filtered bl ood m ght be
contam nated with blood that has not yet been

osf tdgceﬁa&dwltﬁ' A%k | @hich daralsws (RYBIER 6f BREWN thabibds. 6A

is difficult to 30 renpve air alone and a

por t iRgrthérhbegdh ke seamploshidien an F1GertAaind 6B} by applying
4 28 together with air, which causes a probl em of |oss
preésingdotriedoche sinreteyaioroatainer 2Beordyaipleetisadha aih

5&%33@233%%5@; ?%Bgﬁﬂ%bﬁ%ﬁﬁéii@q@%a&%%ée%si%ﬁvt the
sif Bemosartoripingres hePl R i Srcobgntara Bre 2.  BEMpRee,

hoR’Feqre? Ie&? '?ﬁiscfisos%%k %tag]é é?gﬁeth@r Hf? tlﬁeaﬁﬁl d of(}ﬂﬁ@ﬁg :élgm;f}‘lé the

ne«'ééésitwgffehﬁowﬂg%@agam ofTHRRVisrffedult Bgedlve tHoIUS, it
is difficult to solve the above-nentioned probl em

abaktenewmibnedprdtiemnafter, alln the exanpl e shown in FIG
7, there is a problemin 10 that the user has to
per f dfunthentyoereg il tlp@ esR@plesheyn de fd6h7 n@h%ﬁetla@rﬁlwglem in

thipf Phe R8O has Feiep ot g Bomnes prrceduiydf datbGiREMiiarhing the
ca%%%fonflft(? Phd B?F}lgﬁg {;fl{hl‘ze al‘ﬁ‘lréﬁ’ovhpﬁftgré ﬁ}]@rdﬁﬁ*‘%g BV the

even e caps are atta

en@if bﬁ&ﬁstoc‘fnd fige Bké ffcﬁmﬁé‘buﬁleté erglsoiene ihe p&bblem in that,
renmoval filters are not in use, dust and the |ike may

eventthbugh dhe taps hee attathed tovienoddesodithg aih eemaml filsers
t he | eukocyte renoval process. In addltlo there is

wlserpthﬂaaurmempwal! Ailtars ape nebée ysardust st e ke may ghter from
Ry Eihio hefiags 1o Ut 1en Eulio T IR Ee=" 10

oo VR ERe R0 FACHRRERE Rl RYPHLI Al Py) PARRIE 4 moro i
refiovhl fltef8 200 PREicRNdnibvhll bf ARt Wbiciedsuots inhkigh cost.

DISCLOSURE OF THE INVENTION

The present invention is intended to solve the above-mentioned
problem and 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.

In order to achieve the above-mentioned objectiv'e, filtration

equipment of the present invention is used for filtering a liquid filling a first

‘container and includes: a filter for filtering the liquid filling the first

container; a second container for collecting the liquid that has been filtered
through the filter; a third 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; and a third line that branches off
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allow gas to be renoved froma liquid easily while

suppressing contamnation or loss of the liquid. In

order to achi eve the above-nenti oned objective,

filtration 25 equi pment of ®he present invention is

used for filtering a liquid filling a first container

and includes: a filter for filtering the liquid

frérh't:hb %gcéﬂt?hhé ra%fd is Q:@ﬁhéét@@ ko tRe $BIGARANEARLAI MEhe fibtiration

ecting the liquid that has been filtered through

equbembhl ietharactdized iaahbaithethird chhtainet isplated above the
connecting the first <container and the filter to egﬂrra

- sectitbcontaisey prith & ipast bﬁthecﬁnrﬁbmntﬁglﬁﬂ@meﬂeélrtog@eé

t he second contai ner, to each ot her; ﬁ? h P ¢
linefRcing QAES TS nEhe SHORACOTENBRRIY PRSCAREI "%t ¢ 11Ts

cogﬁq}?lgﬁéﬁﬂ it o 0hE o SRADRROSY tn S0fed bl pRlbRon ot
xSt 2650 RO NEtoRAOANELE ORI YRR exkirill fonpar t of

ai ner conn to the third Iine
faci ng, ¢RsmNeiedin afubﬂﬁ@eamemuvarmsmmﬁe@bmme the
below the first 5 container and is forned so as to be
filchaivgenetinod bbgie imesappliveatiooruses filtvatmonequipsread and
to be restored by renoval of the external force.

inglydingsrnflter fonfilberies a léq’éﬂérﬁwg & ﬁ&staw&\‘i%m%n% sesond

o S bt PSR PO e e
thIﬂdl ({o%ta{n%’ g'ﬁlrtsﬂlhg ?(ilacclﬂrféléhﬁ fthle rgﬂc&tfahﬁét and the filter to

cont a| or collecting the
eal:h QhEk; tahﬁcoﬁéfflﬂ@%ﬁ céﬁhé&fx‘%dtﬁefﬁlﬁblﬂﬁnﬂ liRe fsbtdiel comainer
third container; a first line for connecting the first
to eanh ather aadch thied firet that boandwstofbfiosr thesesodding iﬂn@ 18
for connecting the filter_and Eg second. cont ai

conn@tﬁ:edttnéhe thid @nttﬁmea |IIhEh€t aom REHEIRERY the ¢ 61’&“1

*coptiingr ropthcrd AEaES the BecoplRSREEpRith o dithe fhipd

coﬁ&ﬂ%x@f ?&g%éc%?cﬂzfgﬁéjtlﬁ?ﬂ\lﬁmtﬁ&%m ANt A Do sebohh a

cont al ner connected to the third

cohtaﬁﬁef achReedpennatis fiasiteonbginee eadds fonntadisaas tbde
pl aced bel ow the first container and is fornmed so_as

chtngbe in chapgbgt applishtipe of pxteyphl face anddp hexestarad by

force and to be restor
removal of the external force. e’ﬂle 11trat10n method is characterized in

including at least: (a) sending the liquid filling the first container to the
second container through the filter; (b) closing the second line between the
filter and a branching point of the third line to send out the liquid that has

been filtered to be collected in the second container, to the third container;

" (o) 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 (@
sending the liquid that has been filtered and has been sent out to the third

container, back to the second container.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1is a diagram showing the configuration of an example of the
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renoval of the external force. The filtration nethod
is characterized in 20 including at least: (a) sending
the liquid filling the first container to the second
cont ai ner through the filte®; (b) closing the second
line between the filter and a branching point of the
third line to send out the liquid that has been

| ﬁl%liﬁ!eiﬁﬁﬁhdibﬁl&ﬁ ARbiBaL ?ng)tlilé‘p{‘&%nﬁj?ﬁ\%iﬁi&ﬁm ainer, to

cont al ner, Sseparating, in the third
cont @HTER, is@edidghain dipvwiaptaadtepdnian éxtzenpleqifitte tthattRs
has been filtered, fromthe liquid sent out to the
métlodohocordiagriethe presend)inveminoii.ng the |iquid that has
been filtered and has been sent gﬁt fo thhe t hi Iild - FIG
cont dilferd isediagram shovwsag dnier Spklew e thegitppghown m F1G.
DESCRI PTI ON OF DRAWNGS 30 FIG 1 is a di agram show ng
‘the configuration of an exanple of the 6 filtration
equi t, -accor di . ' j ; ]
o R o S TR L E D TR IERY 3P s # FIC
gfiltration nmethod according to the present invention.
FIG 3 is a diagramshowing a step followi ng the step
show¥FI3s. BAGnR5BRIréschematia viéwg showsipan egampde op
following the step shown in FIG, FIGs. 5A and 5B are
convértiondldevkerte shvivalpraseas anp showra seiaes shpyosazies-

or 00 SaLise SATI Bilro AL ARAUB IS & -LORBHEEE £ gl of

' co%?%‘é%é‘rgalggaﬁéﬁr% L &nQbal ég&‘é?@ Lh@RRbw £ Qgﬂ%/ %fpl?%??égl

Ow a serl processes.

schemgy ¢ j\i ae%h%%%ﬁi@ﬁie@ﬁslﬁiﬁﬁﬁ%' #h etaraphvenion®Bational
| eukocyte renoval process. 15 BEST MODE FOR CARRYI NG

- lekdeyTdte ibVEINTHdoBEd.n t he above-nentioned filtration
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equi pnent according to the present invention, it is
preferable that the filtration equi pnent further

BROEMO%E Bk ChaRlke HUIPTHS (RAERTIERPNd shutof

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 hetween 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 liguid 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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second line, and the first shutoff device is provided
for the second |line 20 between the filter and a
branchi ng point of the third line while the second
shutoff device is provided ffor the second |ine between
the branching point and the second container. This
configuration facilitates the removal of air in the
filt rpabk RO nEsHs PRI aBdve- RR nblo8e 8 Hitiaheandduipment alnlde
above-nmentioned filtration method according to the
HlpraeRanhetR&l bhtientieaent irvehsiop! #fie pabfeeableathat he liquid to
process (b), pressing force is applied to the second :
becarhijaitad to ﬁﬂtﬂ'ﬁtmutls wdwle blaodaolected fromshhperaanbody, a
thereby the liquid _that has been filtered s q ? d,
preparaiton demved Giernpidgod %ﬂmp?mﬁr&rf&é‘é%@eéd}l ole bloo

or%@alﬂwgfﬁlgﬁ PR grb B e S s BREL ﬁé‘le 3t 8.
IRl t (Ll% al %Rgr Fdr! Ijehg)t&ﬁ u? 14@&3'319&98%%1 y?i?e 3O BSE M the

nv n e carriea o easi urthernore, in

WM@ b@&ﬂ/%h@%@é%%%ﬂmf bk th@bi&ég]@ﬂtmmme nt and

filtration method of the present invention, it is
pr ef éfablmftdiathd fittrafionieduipmeinteasd lﬁijlfe‘atled method of the
filtration is whole blood collected frama huma

praselﬁriepanteion aute depgivesd Wit'fémeéeliﬂné% do @‘Jﬁﬁﬁoﬂaéﬁt‘l Tirets ¥

ST s R i
f n

deg(re KOS With f t& PN, f qh tFlgorfgi’ﬂaQﬁ;ﬂ &#{hgﬁ%&ﬁ%hbt%"ﬂ

e cont al ne Whol e b aration

FICNa, HiRllesidedl cothauﬁe@ fréfar £haafdebodst Rasdbjbdtedtd anfiltration
equi pnent and filtration method of the present

prodesent The fitetitesequibedmbicabrieebet apeecdss oﬁlf&lovmg 0

4. First, an 10 exanpl e of theflltrziltlon eqw h
lewkeasyten Hpttagetnataingd émthl% &tadots a &t B‘@@@M H:}”é‘a % t fo the

f t | t h
prpgetisramale: aderbeditautbibi wlsd i B SMITTRSE gy
S u bJ Wﬁﬁ? th& f(ﬁlJ&lklgr(%%&ﬁgtloﬁrlg A825ted HoetHe dan@ple8Rvhere

carri rocess 0O renovi ng
wﬂcﬁé‘ "E)@é‘dﬂt Rsudelats ALQuiPHY Bé Babettkdwadilerdtimgdt fsteebe noted

filtration process. In the 15 present exanple, a first
thaopreiaratiohs iderivet |Ifesm wilodd tdrepaboiie (blopdd:omponent
preparations, plasma preparations, ete.) and biological fluids also can be
used as a liquid to be subjected to filtration in the examples shown in FIGs.
1 to 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 biclogical 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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VWhile the follow ng description is directed to the
exanpl es where whole blood is used as a liquid to be
subjected to filtration, it is to be noted that
preparations derived from bBood conponents (bl ood
conmponent preparations, plasma preparations, etc.)
and biol ogical fluids also can be 20 used as a liquid

gt . . ot H (
frcf_ﬂq (E@S sﬁ%cﬁﬁ{l@ @ A&Srgié {?' éohh@%ﬂe%”cg thetther EXAIRIRS BhdwWthien

own I n 1, the filtration

presutiti@nple NEERs lind 4| thersedondline & and therthaidnkne 8 each
where liquid that has been filtered is collected, and

ara fotrhéed df g dhtxdlilagénb@. 1 n the present exanple, the
o e B TR L TR B
cobiiaPagcaBcriBETTHe ¥ PP e tlpre FIEETBhERt: ofbafhey 1 fall
dut%Lﬁ%}%%?ﬂp{gbgg si%ﬁf:g ité %fle liﬁ'lt{é? 24a121(ftl§eeﬁ: E’J"&w &e%gzgﬁ%l?:ont@ﬁﬂeﬁ 3.

I'rs I ne connects t Irs

' In%ﬁ@gﬁg&fﬂt okadifle, tHteAftbl DS P?adeﬁ A58 the Retondléhtainer.

sec Ine 5 connects the filter 2 and the 30 second
cont Fhireherdnére, eachowhtiarFIG He théithitd donéaifer § ia plages
that branches off 8 fromthe second line 5 and |s

abowe ke sechndocontiainehd; avitloatarhof the thind cartaipeid sppnected

o TR bt Ao B ST s S I
kN FlG .1 : [ ' |
coBRER o TP SOOI A B o

thil 9pchd filthi po the first container 1 falls due to
gravﬁ%y to be sent to the filter 2 and then to the

secoilf thepiraidigrexamplenttenfElt patése aguipoaernd incliudes a first
filter 2 is placed above the second contai ner.

shigeff Heviver%e 2 sesonhehntathderice 19, anda whard shwlofi da'des 87
SR IR PSSR e AhR i " e R Bhoon
ae 5 SRR PIRE ool SRE TR S BEBA i, of i
thit@ 1i0cated e A6 SAMPULENRIORS, tHelRlconll shiitoff Heviee 1B.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 chénged 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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In the present exanple, the filtration equi pment
includes a first shutoff device 9, a second shutoff
device 10, and a third shutoff device 8. 15 The third
shutof f device 8 is provideH for the first line 4. The
first shutoff device 9 is provided for the second
line 5 between the branching point of the third |ine

prgsﬁﬁqn‘f%gti{)fg,l h&Fever, g‘gar %jfk%rcﬁﬁfaﬁnef hensegenthish bétaliner 7

evi ce provid or the second Iine 5 between

' m@r% Be bloaR&Rinjde Rabdicabbektlddomacdnta matdradlrthat 35 n@0

e first shutoff device 9, the second shutoff device

chafgedndsilhen fdrim Hy apblitation défirce tatasexertagphy aduman

nmedi cal use. They press the tubes formng the |ines
hamg. cl ose them These shutoff devices are not linited

o a :?eff%yf%h‘éiﬂt%ﬁeﬁ%?ﬁqﬁci%fs”c%%ia%eﬁ%ét BsPSen, e
O AT P19 20 1S o

sub@ARR QEpdid 854 BxdrhpIB oHERGHLrdthA SREkN acRtR R the

can be changed in shape by application of external
prégyrgdnsentions The fétrabiah mstlappitiosch by FAGsh2ted ingarried
and al so can be restored by renoval of the external
out estreg theufilthatiom pauinnpentheiosye e FLGetanpn &108nh8 tpid the
container. 1 and the 30 third.contgin 7.al are. .
filfrahosaaREE nF o A B EIRPPEdrellY | | The foyopiie SEafiietiop is
I aventi on therwfhret container 1 and the
m?‘(ﬂq W&thc%‘ﬁl%%lfqﬁ\e&vrgye?an%& Efe('} ‘or exanpl e, nedical

bot t Irestf 84 8BS Rfin FICRLE th@thirh @hutesff Aevice @) 8hg st shutoff
easily in formby application of force that is exerted

debite®, hundethe deacad shutfl dxdnplle (sde FHa. 1) 4l nae bpened to
nmet hod according to the present invention i

allgwswhplscolooit Eiling £be Sasitamsamend, topbg gent, topipedilter 7 4ng
they P P Pt ReORGa TS Cor SR Bertoe g R s e, e he
el |OOTIEE, SRR o LS ik
ar& bbftaiged th fhe WhRle blood are removed by the filter 2.

Next, as shown in FIG. 3, the first shutoff device 9 closes the second
line 5 (see FIG. 1) between the filter 2 and the branching point. In this
state, the second container 3 is pressed 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

'3'is 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




|

10

15

20

25

30

10 filtration equi pment is shown sinplistically. The
follow ng description is nade with suitable reference
to FIG 1. First, as shown in FIG 2, the third
shutoff device 8, the firstlshutoff device 9, and the
second shutoff device 10 (see FIG 1) all are opened
to allow whole blood filling the first container 1 to

selﬁ? 0?? 2 1:}11(:9 5}5151%861!11{&11%1 7 +38ehr} ?lomﬁg bta@k tthehs eeand

nsequently, the who bl ood filling the

coBtzﬁiEr ‘3%}1 S Vet éﬁnb@t}@tﬁlﬁ@ teskainert Nés sheoddbovatix seond
after l'eukocytes that "are contained in the whol e

coht:ﬂ@dr 31 e Therpttedsinpe dfahbiseterd gontiexar, 3 israstionrd |
FIG 3, the first shutoff device 9 closes the second
grhilnellg (see FIG 1) between the filter 2 and the

b hi [ o hi 0 ) h ' .
céﬁtn Moy whend rlegesr '%%%W@Eteﬁhﬁ Suteted iR Plggd and air
reegl'llq %lleevc?tf %ﬁz\}r%e 18)1\-@I n%)ggglgr tn?atI erb%%gﬂg gﬁ?taérd(ter tSOthe

Se%}r?d Eﬂhfoq E@EU Qéee@l@rﬁ%&‘sésrthetsﬁbéxfﬂ 1inB & Watween the

e state shown in FIG 3 where the

brageenit Fanat anﬂ&he sdcdmsl fritainerrds SWhendheraeotral hed 5 1s
air contained in the filtered whole blood 25 and air
clasedumithabe gecond hbu@&cdﬂmomb%t@nﬁéieratlgnaaﬁ%mﬁngf&t her

d d third ta 7.
prPRoREpatht ot BrerionE bract thgmerand foraltetd dna T
Subsge tl
Prﬁ?%%%{qﬁ Sﬁ ﬁiﬁegca«i grﬁnc?%\‘é%or? af?é]rg; regnalhfﬁgefrgglgcg%éggﬁd line 5 as
mhO8LE! sélhge expitaafief. Ahe Qe tadadtori D saachel fidth the
cont ai ner is renoved. This allows the filtered whol e

sebb@dUnkmat has been 10 sent out to the third container
7 to start flowing back to the second, container 3 by

gr aviAsydesicnibedtaheve hagcardivgttaithe rﬁl?“alt@npﬁ %@Hleé’ﬁ
Sl SRSl 5 B B 0
T e streng, i
MSFSVRE SR8 Bl EFraiod B§uipment 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 FIQ. 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 shutoff device 10 (see FIG 1) closes the
second line 5 between the branching point and the
second container 3. Wen the second line 5 is closed
with the second shutoff devilce 10, considerations are
given to 10 preventing the air fromflow ng back into
t he second container 3 and preventing the filtered
fo19) BrsbhQed ahg(iﬁbée%@@é hdtdrelgiteh@ ns@cd od ald cumtairgs in a
much as possible. Thereafter, the second container 3
ligudd deEaahgded sfwndhherocsses mclhde e aSiouAprdessees bagied out
above, according to the filtration equi prent, and 15
during the memufectise obblopd @rpparsdipmsahpiodegica) f?u n be
renmoved .easily from the fiit red.,whol e bupo%.while
Exarpples o £ verigup pacesses Meliieop 2t hogsB dnacuptidber |

since.the filtration.eguj. ng. . [ '
oiiaion, gpdaerp bRt oRE bt b aapth PER g,
|8k Ad fStraUPRMBEHRMA of the
hﬁ%%BE éﬁ%?ﬁggggﬁéF%?ﬁgﬁﬁﬁéﬁfghggﬂggaﬁi%ued usi ng
pragaitiave 8860 NEot Gxdftahdleblébd, phepaationd derivedFromyblbed
closed with the second shutoff device 10 (see FIG 1)
comiponents) sinddriatdgiral fluiénbuhhlsotosher evkstansep surh as medical
from flow ng back into the second contain {qéﬁ I.n
fluifs,for axampds, rea henesed; a4 @ liggad {ihbe suples trifagn.
remai ned in the second line 5 is collected in another
25 second container 3, the filtered whole blood is not
TaAlFU en the filtered blood is to be
Ib@@@ﬁﬁ%@é’fﬁ%ﬁgﬁgggg%'Tgﬂutoff device 10 (see FIG 1)
may B ddsembed abbié, therfiersfar squipmenit aofd filtestdon method of
remaining in the second line 5 as an eval uation
the prpdent iThentioh pilaw gos Bydiipneriainedin piliqudte heremayad
of the present_30 invention can.be.usedlnot gﬁl¥ fq& aF
thevefeams saghy Fehils s Weplestieg contamiation gplops of spe Ligyyd. ~For

exi@ns g,ln\%gﬂan ?ﬂg g’f&%ﬁ%ﬁl‘c’e@%@%}% F’lgg lﬂlﬁl%t{o %thoPbet ld present

_ i es 0ol 'such processes
in{ré}fﬂi(?’lg Gre/ ﬁééd)gﬁ FQREERRE, £ BLde8E 0P moFiyl B8 kb&Res from a

manuf acture of bl ood preparations and bi ol ogi ca
ligidi@isdeh as whole blood, a preparation derived from a blood component,
or a biological 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.
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Exanpl es of the various processes include pathogen
i nactivation, 5 purification, and reconbination using
a biological preparation or a drug. Moreover,
according to the filtrationlequi pment and filtration
met hod of the present invention, not only whole
bl ood, preparations derived from blood conponents,
and bi ol ogi cal fl uids butClahBgSot her substances. 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
l.equi Fitmatian@qhinment fosdiliaringa lgruid i ling eascontainer, the
i nvention allow gas.that is contained in a liquid to
filgeatiane g mant SPRIGHIEasi |y whil e suppr essi ng

tamipat i | f 1 L1 Qi : l e,
wnen % hger fiRerind ¥e Badl CAUME S arttontanBiET O
the pr &8R4 cohPMASE 'foﬂ}rbog@&iﬂé ¢k 1i9hid fR4t hashaditaltefed
process of renoving | eukocytes froma |Iiquid such as

thwhedletd eiidy; a preparation derived froma bl ood
conmponent, or a biological fluid, they allow air that

i s canthardechtimmerei n to be removed whil e suppressing

contanination or loss of the filtered liquid.,. Thus,

the 20fixstdmenor CoBSRtiNE their AR 11BaT and dhe fiteT to each
tﬁol,uti on to lack in blood preparations used for bl ood
“Pfensfusion, for exanple. 12 CLAIMS 5 1. Filtration

equi PNEALNG ?{ﬁleffo* E?ﬁﬁ&:@ir% {He W6 fhll 'thEed@rld éctitainer to

cont ai ner, the I'Ttration equi pnrent conprising: a

eabthlotBér;fa@d filtering the liquid filling the first
contai nef; a second container for collecting the

" 1i quiacthtitvhlinh dbabbeandhiek oéf feom thiersegghd fine dnd tsegonngcted
third container; a first line for connecting the first
to gbp thirdeons@idethe filter to each

wherein the third container is placed above the second contai'ner,
with a part of the third container connected to the third line facing

downward, and

the second container is placed below the first container and 1s

formed so as to be changed in shape by application of external force and to

be restored by removal of the external force.

2. The filtration equipment according to claim 1, further comprising a

first shutoff device and a second shutoff device that close the second line,
wherein 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.

3. The filtration equipment according to claim 1 or 2, wherein the

liqﬁid filling the first container is whole blood collected from a human body,
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10 other; a second line for connecting the filter and
the second container to each other; and a third line
that branches off fromthe second Iine and is
connected to the third contdiner, 15 wherein the
third container is placed above the second contai ner,
wth a part of the third container connected to the
a pRipadatibAetAet TBom oMYA cempaRdnt Bentaeganth tanvaoheblood,
I's placed below the first container and is fornmed so
orasbiolodiealdhadgearnd ithe fivapds byeakpdyite atinmomabfiltex teategmoves
force and to 20 be restored by renoval of the
leekoaytemthdtorrearonpain®d dnfthe whale bloods the Reenarations oF Hee
to gl?'nli, further conprising a first shutoff device
biglegical faadnd shut of f device that close t he second
line, wherein the first shutoff device is provided for
the 'second line 25 between the filter and a branching

- 4.POi Nty ffy LH6H Eﬁégggdlds:ﬁ?% ﬁ’h:&'!iﬁoﬁ réguﬁﬁﬁgﬂﬁjcoxﬁﬁﬂgﬁfgﬁ a filter |

devi Ce 1S provi fo e second 't ne between t
fobfinsingwligaidfilling firBecafatng; agat@idesntadierToe collecting
filtration equipnment according to claim1l or 2,
thesieued thahha8bedn filtieded thiougl thedilten st thirsheentainer; g first
whol e bl ood col l ected from a hupan_body, 1

lingriep ﬁpaa}e]@il’mgj@rq fedt contaivgr BRedde BFﬁfoﬁ?&ﬁcﬁéghF%{i%%%ond
int , bi ol ogj cal . f | i

il 94 BBl o5 e SR i pp s ina
thrAUOE Y £ lhiRhe £hA HFAHA'tAL BBCLdiRD AnWiglcBnhba0d tokhe

preparation, or ogi cal fluid. Iltration
thivdt dodatsei Nthel hi#d addtatheadsingphicedaiiove shagecand ¢ditteiner,

for filtering a liquid filling a first container; a
wisk agratt of thailed chotainet bemdched te the thigdilaetfaginghas

been filtered through the filter; a third container; .a
dopineard, ppdethe seconsh peteingy hejaemlaced I&%ﬂ‘e’&%ﬁgﬁﬁﬁ%ﬂ?ﬁ%ﬁr

anfdI ﬁéiﬁ[g fr:t)r%ng(il gg a(s)ttg P ;ch%nég iy ghape by application of external

force and to be restored by removal of the external force, the filtration

‘method comprising:

(a) sending the liquid filling the first container to the second
container.through the filter;

(b) closing the second line between the filter and a branching point
of the third line 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.

5. The filtration method according to claim 4, wherein in process (b),

pressing force is applied to the second container from outside to change 1t




10 line for connecting the filter and the second
container to each other; and a third line that
branches off fromthe second line and is connected to
the third container, the tHird container being placed
above the second container, wth a part of the third
contai ner connected to the third line facing

1§W5Hd tBOY gftﬁeq thpﬁh@b@&i fibRi-6d iPtagasitel the

rst cont |ner and being fornmed so as to be

tigiranRggehihsr, Sihdpe by appllcatlon of external force and
to be restored by renoval of the external force, the

filt impramwess fb Hosliquidptiasilms: been) filseredi isgenhbark duthe
filling the first container to t% second cont ai ner
seeandogagtiaines i 4 releaseef he)piepysedgrene second Iine
between the filter and a branching point. of the third
line 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 cont ai ner, gas
that is contained in the |iquid that has been
filtered, fromthe liquid sent out to the third
container; 25 and (d) sending the liquid that has
been filtered and has been sent out to the third
contai ner, back to the second container. 5. The ‘
filtration method according to claim4, wherein in
process (b), 30 pressing force is applied to the
second container fromoutside to change it 14 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.




