"METHOD FOR SELECTI VELY REMOVI NG A SPECI FI C CELL FROM BLOOD AND APPARATUS
THEREFOR' Background of the Invention This invention relates to a nethod
for ‘selectively 5 renoving a specific cell such as | eucocyte from bl ood
r lood conponents, and also to an apparatus for carrying out the nethod.
I n“rost of the transfusion of blood, with a viewto effectively utilize the
bl ood and to alleviate the 10 burden on the bl ood donor, currently
adopted is a conmponent transfusion, i.e-, = rmethod of blood transfusion
wherein blood froma bl ood donor is first separated through a
centrifugation into plural parts according to blood conponents, and only a
bl ood 15 conpon¢METHODUFOBJSEDECRIPELY RRMGBING &0 SRBEF I1GELThe
patient. Exanples of FBOMoBLPOBpANRt ABPARATHS BHERERAR! i n this conponent
transfusion include a plasm preparation, an erythrocyte preparation, a

pl atel et 20 preparation, and a m xed solution conprising any one of
t hese preparations and a cell EEEkﬁﬁﬁﬂ&ﬁd&ilikﬁulﬂ_ﬁﬁgigﬁ t he nost

i nportant subject matters in preparing these bl ood ations is, t
mnimze as far as poFbif dnvRBLiAR| HRIBFLHITY W @T%Paf:? tFeeg“eechI ely
bl ood preparations. Because, if _the | | usi.on r 1 0 of

particul ar5 | ynpREEPYNg; A ?H@géfbf:o‘éﬁ r B A closc%tfegt#c r%ebej.o(oc{'

probabi i ty" of aogagﬁood components, and also to an apparatus for
carrying out the method.

In most of the transfusion of blood, with a view
to effedtively.utilize the blood and to alleviate the

10 burden on the blood donor, currently adopted is
a component transfusion, i.e., a method of blood
transfusion wherein blood from a blood donor is first
separated through a centrifugation into plural parts
according to blood components, and only a blood

15 .component required for a patient is transfused into the
patient. |

Examples of blood preparation to be employed in
this component transfusion include a plasma
preparation, an erythrocyte preparatidn, a platelet

20 preparation, and a mixed solution comprising any one of
these preparations and a cell preservation liquid.

One of the most important subject matters in
preparing these blood preparations is to minimize as
far as possible the inclusion of leucocyte in these

25 blood preparations. Because, if the inclusion ratio of
leucocyte (in particular, lymphocyte) in these blood

preparations is high, the probabi%ity 5& % ﬁ%tﬁ%né ;ﬁgf



-2- being infected wth hepatitis, AIDS, GVHD etc. wll be increased.
Howgver, since a difference in specific gravity between | eucocyte and
platelet is very small, it is 5 very difficult to distinctly separate
| eucocyte fromplatel et by neans of centrifugation. In other words, there
has®been a linmtation in enhancing the elinmnation ratio of |eucocyte in a
bl ood preparation by using the centrifugation. 10 Under the

ci rcunst ances, a nethod has been so i nnevat2ed-that a | eucocyte-elimnating
filter is enployed in the manufacture of a bl ood preparation for

sel ectively adsorbing and renoving | eucocyte in blood or in a blood
conponent . Accor dbeitng oinfectekwidh hepatifis, AIDP§|,| G¥HRgeSFocWdliekeare
performed. First of all, the outlet port of a bag which is filled with a
bl ood preparati onire¥rRasedng a substantial anount of |eucocyte to be
renoved is pieced wwth a needle which is attached to the,gLstaI 20 en
portion of a-tube confMeLEo iy & [dfiergacs: in FBECIE)FILAVAFRat i ng

filter. Then, the blood preparation is gllo t.o be dischatged, fromthe
bag so as to passPEHIRRRNLQURCIVERR SO é’iéﬁeﬁfegat"?né'%m F’E‘F‘iif hiFedd

[im [ I ' bl ood [ 25 - bt ai | ood
o Lrinatl ng | eUcoouLe DS Al 900 RORILNL o0 Parere abBCERL BB cRol 00
operation of pierging of needle are nol periAIRY L aRn38eRbECAbras,

there has been a limitation in enhancing the

d

elimination ratio of leucocyte in a blood preparation
by using the centrifugation.

10 Under the circumstances, a method has been so
innovated that a leucocyte-eliminating filter is
employed in the manufacture of a blood preparation for
selectively adsorbing and removing leucocyte in blood
or in a blood component. According to this method, the

15 following procedures are performed. . .

First of all, the outlet port of a bag which
is filled with a blood preparation containing
a substantial amount of leucocyte to be removed is
pieced with a needle which is attached to the distal

20 end portion of a tube connected to the inflow side
of a leucocyte-eliminating filter. Then, the.blood
preparation is allowed to be discharged from the bag so
as to pass through the leucocyte-eliminating filter,
thereby eliminatihg leucocyte in the blood preparation

25 to obtain a blood preparation free from leucocyte.

However, these procedures including the operation

of piercing of needle are not performed in an aseptical



-3- way, so that the bl ood preparation to be obtained may possibly be
confam nated wth bacteria. In order to avoid the contam nation of a bl ood
preparation with bacteria, the sequence of these procedures is required 5
to be carried out in a sterilized chamber. However, the procedures in a
stefilized chanber are acconpani ed not only with various troubl esone

adm nistrations, for exanple, in regard of a person entering into or

| eaving the sterilized chanber, or in regard of keeping the 10

cl eanness of the sterilized chanber, but also with troubles in carefully
mani pul ating the procedures. In addition, there is certain imtation for

this conventi onal W%t R thatddip kad prapagationcitp reaPPsA1isedp8sd
preparation. As a result, it is 15, al t . inpossible_to c letely
prevent the bl oo&%%lét}?%rf:qmiﬁﬁ%t@éi é@q%i'ahaﬁ&ﬁé'&% t ﬁnbg(’fag?i g‘?

Summary of the Inventjon Accordingly, an abje of, the present inyention is
to provide a~met I‘I%Yf’ﬁ‘%rt | G AR 1'T"t?rﬂ)\ﬂ‘én)@1 g’agﬁélc??:?gaf@ilon W(’:)é/ﬁl from

bl ood or bl ood c onent s hgla sinpl e ma i.ntai ni.ng_ase ia of a
A&t

whi |
product, and alsgg%éfﬁﬁ%ﬂﬁ QP _ ﬁgpgkpssgpgyg%8“53ﬁ fﬁerﬁgPﬁgﬁ.
g oBlect o146 Pl AUET 0 ot S Al i,

sel ectivel¥ renoving a rom .
Coonar sat i on’ 1ee SRR AR S LA LI ARBE R -8 fecoppaned
not only with various troublesome administrations, for
example, in regard of a person entering into or leaving
the sterilized. chamber, or in regard of keeping the
10 cleanness of the ster;lized chamber, but also with
troubles in carefully manipulating the procedures.
In addition, there is certain imitation for this
conventional method to assure the complete
sterilization of blood preparation. As a result, it is
15 almost impossible to completely preven? the blood
preparation from being contaminated with bacteria.

Summary of the Invention

Accordingly, an object of the present invention is
to provide a method for selectively reﬁoving a specific
20 cell from blood or blood components in a simple manner
‘while maintaining asepsis of a product, and also to
provide an apparatus for carrying out the method.
Another object of the present invention is to
provide a method for selectively removing a specific
25 cell from blood or blood components, which is capable
of realizing the automation and rationalization in the

manufacture of blood preparations, thereby improving



-4- the manufacturing efficiency, as well as the uniformty and safety of

bl o8d preparations. Another object of the present invention is to provide

an apparatus for carrying out the aforenentioned nethod. TheseShedHexHetn Kpldced
been acconpl-ished by this invention as illustrated by the fo

I i
(1)~ An apparatus for selectively renoving a specific cell fimummﬁﬁml
bl ood conponents, which conprises; a first container-supplyi

supplying a first container filled wth -l dod-or bl ood conponents; a

filter-supplying

means for supplying a cell-elimnating filter for

selectively renoving a specific cell fromthe blood or blood conmponents;
second cont ai ner - $hpprgnufasbaning o2 f Eigisindyhg a8 seddnasc ddeaivrdfomidy i s

capabl e of being
cell-elimnating

filled with a bl ood conponent passed through the

and; gpfehyicof plord naratatignfevi é@qt&ere%mq% of pair

a

of tubes to be ase ticallépgo nected with each other; wherein a first tube

which is attachedtf® PReS

suppl yi ng neans

device, with a seEBRYEY

cell-elimnating

s aseptical]ly connected, by usjn he, t ube- connecti ng
{3 OUF 1 R QRPRERTHAneE JBEO { ho

SRRt RS SHREadde G ApRaratys ai ner

filter, supplied framthe filter-supplyi means;. the bl ood
or bl ood c@nponents arthﬁ§§cﬂgﬁfﬁﬁfgh§ﬁﬁ % §FmE§ﬁF§FﬁgP?'3ﬁ8Feby :
all owi ng the bl ood_or

o fnbl 8805 CIPRISHLS L0 1RASS e HAUBhle 158k o1 1 nat  ng

filter; and then,

10

15

20

25

(1). A method for selectively removing a specific
cell from blood or blood conmponents, which comprises
the steps of; .

aseptically connecting a first tube attached to
a first container filled with blood or blood components
with a second tube attached to an inlet port of a cell-
eliminating filter, by using a tube-connecting deviqe;

- discharging the blood or blood components from
the first container thereby allowing the blood or
blood .components to pass through the cell-eliminating
filter, whereby eliminating the specific cell from the
blood or blood components; and

recovering the_blood or blood components
eliminated of the specific cell into a second
container communicating with an outlet port of the
cell-eliminating filter.

{2). A method for selectively removing a specific
cell from blood or blood@components, which comprises
the steps of;

aseptically connecting a first tube attached to

a first container filled with blood or blood components



elimnated of the specific cell are recovered in_the second container. (2).

An apparatus for selectively renoving a specific cell frombiood or blood
conmponent s, which conprises; a first contai ner - suppisshegHaBamReplaed

supplying a first container filled with blood or bl N, a
filter-supplying neans-for supplying a cell- elimn or
sel ectively renoving a specific cell fromthe bl ood oOr 0 onents; a
second cont ai ner-suppl yi ng neans for supply8 ng- a second container which is
capable of being filled with a bl ood conponent which has passed through the
cell-elimnating filter; and at |east one tube-connecting device for

enabl ing a pair ofithbass¢oohd tskptatiddhed dmeut dhlet lpadcirhioheell-
wherein a first tube which is attached to the first container supplied from
the first contai neliminpping nfieemsby susinptd dalhe - canneaiay devigsiing the
t ube-connecting device, with a second tube attached to _an inlet port of the
cel | -elininating filteaseppitably feomedielng & dihisichiuheh@tiaahed £a hird
tube which is attached to an outlet port of the cell-elimnating filter is
aseptical |y connedRegutileh Bo¥bRf Hthe e biraldminating & idd@h ' iddht ai ner ;

t he bl ood or bl ood conponents are discharged fromjhe first cqntainer

t her eby al Bowi ng Bh&OBFBRJtERe b?%’b%C}é‘%f;lerfﬁeant%eqod‘ £t Py Bsing

celT-elimnating filter; and then, %he‘blood or bl ood conponents elimnm nated

of the specific c@l FubpacPRReTEIRY 99VI9RF second cont ai ner .

discharging the blood or blood components from

the first container thereby allowing the blood or
blood components to pass through the cell-eliminating

10 filtef to eliminate the specific cell from the blood
or blood components; and

recovering the blood or blood components
eliminated of the specific cell into the second
container.

15 . (3). The method according. to the item (1) or (2),
wherein the cell-eliminating filter is a leucocyte-
elimiﬂating filter for adsorbiﬁg and eliminating
leucocyte.

(4). An apparatus for selectively removing
20 | a specific cell from blood or blood components, which
| comprises;
a first container-supplying means for supplying
a first container filled with blood or blood
components;

25 a filter-supplying means for supplying

a cell-eliminating filter for selectively removing

a specific cell from the blood or blood components;



(3). The apparatus_for selectively renoving a specific cell from bl ood or
bl eod conponents according to the item(2), which further conprises a

t ube-seal i ng nmeans f &ks ext Replacehi rd t ube or the fourth tube. (4). The
apparatus for selecti i specific cell from blood or bl ood
cohponents'according t _ he items (1) to (3), which further

conprises a tube-transferring neans capable of transferring a tube to the
t ube- connecting device. (5). The apparatusbfor selectively renoving a
specific cell fromblood or bl ood conponents according to any one of the
items (1) to (4), which further conprises a |iquid-transferring nmeans whjch
i s capabl e of transfefrFREOBHOBANBRLRSHOTURRDKOHE Meany dior FWPRYE&dat us
for selectively rennving a specific cell from bl ood or blood conponents
accordi ng to anydofecend; sentaipsr (Which is)capghieiaf heingdddGthecting
device is adapted for connecting a pair of tubes with each qther by
thermal |y fusingWikB PUBéQPd(??mPQ%gnﬁpﬁéﬁ%ﬁQn$h¥ﬂuQﬁﬂ§§ﬁiQﬂﬂ%r renovi ng a
specific cell froELbLood,or g[iod gqg&gnents according to any one of the
itens (1) to (5)SlWEPRFANENELLEBEE RFhecting device conprises a pair of
hol di ng menbers which_afe, adapted o hold a pair  of hes side.b | de for
connectiné‘these tubeg;£538'58ﬂ5%ﬁ#+@?ré%ﬁ%?%ﬁ#%ﬁ‘?Ehéféﬁhﬁbéﬁﬁ1 2 i sposed
bet ween the pair

' | | ff ' f b
hel o by the hol uERBeRokBPY. SERRELSR LY, AR i Sdo MBS O LU0
relative to each ot he{:hé?ei‘ﬁ Aofff’é‘{a%b@%ﬁﬁ{‘@ta%%h“é& tp)ortthieons of the

pair

first container supplied.from the first container-
supplying means is aseptically connected, by using the
10 tube-éonnecting device, with a second tube attached to
an inlet por£ of the cell-eliminating filter supplied
from the filter-supplying means; the blood or blood
components are discharged from the first container,
thereby allowing the blood or blood components to pass
15 through the cell-eliminating filter; and then, the
blood or blood components eliminated of the specific
cell are recoveréd in the second container.
(S5). An apparatus for selectively removing
a specific cell from blood or blood components, which
20 comprises;
a first contqiner-s;pplying means for supplying
a first container filled with blood or blood
components;
a filter-supplying means.for supplying a cell-
25 eliminating filter for selectively removing a specific

cell from the blood or blood components;

a second container-supplying means for supplying



of tubes with each other. (8). The apparatus for selectively renoving a
speeific cell fromblood or blood conponents according to any one of the
i tems (6) TbisSheé)Has Bth Rbp1bd4r t her conprises a tube-reshaping nmeans for

restoring i produced at an interconnected portion of the pair
of Tubes. ([ ﬂt us for selectively renoving a specific cell from
bl ood or bl according to any one of the itenms (1) to (8),

wherein the cell-elimnating filter is f4at? i® shape, and the .
filter-supplying neans conprises a magazine for holding a plurality of
cell-elimnating filters superinposed one upon another, and a supplying
mechani sm f or sup@l@¢¢gpdrﬂpnﬁﬁinaﬂiwhﬁﬂhiiﬁ;QﬁﬂabéﬁsOénéeéygoﬁélgﬁénlthe
magazi ne. (10). The apparatus for selectively renoving a specific cell from
bl ood or bl ood cofdmentilond stonpapary: shicdhdast pagsed: Ehgough the(og),
wherein the second container is forned of a pliable bag, and the second
cont ai ner - supp! yi R krehiinioaiping &l i efig#i9e for holding a plurality of

second cont ai ners superi nposed one upon t her,, d | yi hani

for supplying the segdﬁa EﬂQHﬁ1$dﬁﬁiiaﬁaﬁégapﬂgﬁﬁyﬁgzﬁ§§§¥%ﬁgpqgiﬁﬁhI?HL
apparatus for selectiyvely_ re ' speci fi.c Il f | aod, bl opod
Qggponeﬁt s? accor ot rﬁ‘%l\tllb ‘%/%et‘}rg)e\éslmr%g:)e, %ﬁr‘?i?rté'icﬁaﬁﬁ'e cgrélg?ﬁgeaovugh dach

cont ai ner-suppl yi ng means is constructed such that a second contai ner
di sposed at the td 7 | ayers of the second containers housed in the

magazine is kept in avgﬁee 3 r?ramﬂej:%to%tblg hich 'i%' attached to the

first container supplied from the first container-

supplying means is aseptically connected, by using the
10 'tube-éonnecting device, with a second tube attached to
an inlet port of the cell-eliminating filter supplied
froﬁ the filter-supplying means; a third tube which is
attached to an outlet port of the cell-eliminating
filter is aseptically connected with a fourth tube
15 attached to the second container; the blood or blood
components aré qischarged from the first container,
thereby allowing the blood or blood domponents to pass
through the cell-eliminating filter; and then, the
blood or blood components eliminated of the specific
20 cell are recovered in the second container.
. (6). The apparatus for selectively removing
a specific cell from blood or blood components
according to the item (5), which further comprises
a tube-sealing means for sealing the third tube or
25 the fourth tube.
(7). The apparatus for selectively removing

a specific cell from blood or blood components



(12). The apparatus—for—setectively renoving a specific cell fromblood or
bl éod conponenh%is C dbn RF 2Ny one of the itens (1) to (12), wherein the
)

cell-elimnati eucocyte-elimnating filter for absorbing and
elimnating |euc met hod for selectively renoving a specific
cetl from bl ood nents usi ng apparatus according to any one of
itenms (1) - (12), which conprises the steps of; aseptically connecting a
first tube attached to a first container fdll-ed with bl ood or- bl ood
conponents with a second tube attached to an inlet port .of a
cell-elimnating filter, by using a tube-connecting device; discharging the
bl ood or bl ood carpording fo amy g iafs ttheoditeimse r( 4)hdroe b Jal Wichg t he

bl ood or bl ood conmponents to pass through the cell-elinmnating filter,

wher eby el i mi nat fwgther cqreprises celiubedmansfeyiring aeamsocdpraddponédnt s;
and recovering the bl ood or bl ood conponents elimnated of the specific
cell into a-secobERHEREFING admhmiteatihyy tuberconnegtiag gevics: t he
cell-elimnating filter. (14). A method for selectively renoving a specific

cel | from blood or bl bk copprRRRAralsis o FAIRCH v&ddo FEMRY 108 item (2)
asept | cal by conrbctRet Hid (GAN (A MR PHogch OBPOBBREA ner 1111 ed
of & cel | -oli mi I (A By Oy A gTe B ddnepi g Jaevrgn T
aseptically CO””P&EéﬁékE%éABéfLéé”§3f¥&G¥§l %a%% e@r%%%lﬁ%ans which is
capable of transferring blood or blood components.
(%). The. apparatus for selectively removing
10 a speéific cell from blood or blood components
according to any one of the items (4) to (8), wherein
the tube-connecting device is adapted for connecting
a pair of tubes with each other by thermally fusing the
tubes.
15 (10). The apparatus for selectively removing
a specific cell from blood or blood components
according to any one of the items (4) to (8), wherein
the tube-connecting device comprises a pair of holding
members which are adapted to hold a pair of tubes side
20 by side for connecting these tubes; and a heating plate
which is ekcﬁangeably disposed between the pair of.
holding members for thermally cut off the pair of
tubes held by the holding members; the holding
members are adapted to be moved in relative to each
25 other so as to contact and connect the cut portions of

the pair of tubes with each other.

(11). The apparatus for selectively removing



port of the cell-elimnating filter wwth a fourth tube attached to a second
contai ner by using a tube-connecting device; discharging the blood or bl ood
conponents fromthe first container thereby all owTsgShdatabBao8entacedo| ood

conponents to pass through the cell-elimnating fil ] te the
spécific cell fromthe blood or bl ood conponents; aH t he bl ood
or bl ood conponents elimnated of the specific cell e second
container. (15). The method according ta itemy13) or item (14), wherein
the cell-elimnating filter is a |leucocyte-elimnating filter for absorbing
and elimnating | eucocyte. Brief Description of the Drawings FIG 1 is a

perspective Vi ew &hsyddigf an &b giicie il oeid @xc @lllood companiendsappar at us
according to this invention; FIG 2 is a front view showi ng one enbodi nent
of a tube-transfeicdngiimpans dyGond icf dheeritpeast (99 wreWldhowiwhgcbne
enbodi nent of a head in the tube-transferring neans; FIG 4 is a partially
sectioned side vifwrishomn cmnmnisesrzo divkenireshap imgateanst for restoring
tube-transferring neans; FIG 5 is partially sectioned side view show ng
anot her enbodi nemnyfdefdmeation tprodusssd @tamsf dntieggompgsded portign. f G
6 is a perspective view showing a main portion of a tube-connecting device
accordi ng 50 one @hifdhe matr 1L thukes.nvention; FIG 7 is a side view

showi ng one enbodi ment of a ) ,
. (12). The apparatus for selectively removing

a specific cell from blood or blood components
according to any one of the items (4) to (1ll1l), wherein
the cell-eliminating filter is fiat in shape, and the

10. filter-supplying means comprises a magazine for holding
a plurality of cell-eliminating filters superimposed
one uéon another, and a supplying mechanism for
supplying the cell-eliminating filters one by one froﬁ
the magazine.

15 ) (13). The apparatus for selectively rémoving
a specific cell from blood or blood components
according to any one of the items (4) to (12), wherein
the sécond container ié formed of a pliable bag, and
the second container-supplying means comprises

20 a magazine for holding a plurality of second containers
superimposed one upon another; and a supplying
mechanism for supplying the second containers one by
one from the magazine. ]

(14). The apparatus for selectively removing

25 a specific cell from blood or blood components

according to the item (13), wherein the second

container-supplying means is constructed such that



t ube-reshapi ng neans; - 11 - FIG 8 is a side view show ng anot her

enbodi nent of a tube-reshaping neans; FIG 9 is a side view showi ng one
enbodi mrent of a sﬁﬁdﬁ&ﬂﬁuﬁﬁmkuﬁm@upplylng neans; FIG 10 is a front view
showi ng one enbodi er supplying neans; FIG 11 is a sectioned
si de view show ng of a leucocyte-elimnating filter; and
FIG 12 is a plan view s omﬁng one enbodi nent of 10 a clanp. Detailed
Description of the Preferred Enbodi ment -Thaocekl -el i m nating apparatus and
a nmethod of elimnating a specific cell according to this invention wll be
explained in detail with reference to a preferred 15 enbodi nent shown
in the draw ngs. Flsgcond aontainsar siisposed akewhef tap efibddyeeat ofihere the
cell-elimnating apparatus according to this invention is applied to a

| eucocyt e- eI|rnrmﬁhﬁmf%ﬂﬂﬁﬁ%ﬂqntarﬂﬁgssmpygﬁdran thasmagaehne mstkspbwn in
20. FIG 1 are supplenentally shown in FIGS. 2 to 12. Referring to FIG
1, a |leucocyte- eI%ﬂn§NR§QQ?§ﬁﬁm%ﬂ§@u§°§G@WB~eI|n1nat|ng apparatus) 1
according to this invention conprlses a base table 2, a first

cont ai ner - suppl yi ng nedmd - 10@3eha@@PFéFuﬁuﬁﬁr299192§lvelYarem°Vlng

tube-transferring nean
5 % speéific céilp%rom Eloog or blood components

according to any one of the items (4) to (14), wherein
the cell-eliminating filter is a leucocyte-eliminating

filter for adsorbing and eliminating leucocyte.

Brief Déscription of the Drawings

10 FIG. 1 is a perspective view shbwing'one
embodiment of a cell-eliminating apparatus according to
this invention;

FIG. 2 is a front view showing one embodiment of
a tube~transferring means; |

15 FIG. 3 is a pérspective view showing one

embodiment of a head in the tube-transferring means;

FIG. 4 is a partially sectioned side view showing
one embodiment of a head in the tube-transferring
means ;

20 FIG. 5 is a partially sectioned side view showing
another embodiment of a head in thé'tube-transferring
means; |

FIG. 6 is a perspective view showing a main
portion of a tube-connecting device according to one

25 - embodiment of this invention:

FIG. 7 is a side view showing one embodiment of

a tube-reshaping means;



connecting devices 400, a pair of tube-reshapi ng neans 450, a second
contzai ner - suppl yi ng neans 600, - 12 - a filter-supplying neans 700, a
t ube-seal i ng neans 800,. a control neans 50 and an operation portion 60.
Specific constructions of these conponents will be explained as follows. 5
The=first cont-ai ner-supplying neans 100 The first container-supplying neans
100 is di sposed at one end portion of tHe Péucbcyte-elininating appar at us
1. The first container-supplying neans 100 conprises a transferring belt
110 for transferring 1 a firsi,container 10 t od :
conponent-transferri nggggcft ?oﬁsliof?l %Jlg%dflﬁvf’h'gg n%%%%g%ﬁo?mbs%doj‘\f\nne)ntf or
driving the transggrgi ggbpg%gsﬁ%&%%% rﬁsansf erring belt 110 is provided on
Ty of°s 5

its one side with a plura portifg nmenbers 120 each 15 bei ng

spaced apart from one ghathgr;bY,as HLd8ES Thoeondi SA@NERd P nSHPRE ti Ng
the first container 10. % tubé-h%ld?%g nenber'lSdEfor holdinéna pliabl e

first tube 15 is di seesad bantagnégxgéggxgigb Ra&hs pupporting member 120 of
the transferring 110, the first tube o - bel ng connected to the

first contag ner 10. TheiGirsd £ond afxrmit iewSshonbig tohederiyodinzag: oii ch
can be manufactured by superinposing a pair- of soft resin sheets .made for
I nstance of fl exial Eipbeyvsnpplyigpmeatmsgnd t hen t he peripheries of the

sof t )

FIG. 11 is a sectioned side view showing one
embodiment of a leucocyte-elimingting filtexr; and
FIG. 12 is a plan view showing one embodiment of
10 a clamp.

Detailed Description of the Preferred Embodiment

The cell-eliminating apparatus and a method of
eliminating a specific cell according to this invention
will be explained in &etail with reference to a preferred

15 embodiment shown in the drawings. .

FIG, 1 shows a perspective view of an embodiment
where the cell-eliminating apparatus according to this
invention is applied to a leucocyte-eliminating
apparatus. The'structural constituents not shown in

20, FIG. 1 are supplementally shown in FIGS. 2 to 12.
Referring to FIG. 1, a leucocyte-eliminating apparatus
(cell-eliminating apparatus) 1 according to this
invention comprises a base table 2, a fixrst
container-supplying means 100, a roller pump 200,

25 a tube-transferring means 300, a pair of tube-
connecting devices 400, a pair of tube-reshaping

means 450, a second container-supplying means 600,



25 resin sheets are fusion-bonded whereby form ng the bag. The first
container 10 may be filled with any one of various bl ood conponents
(hereinafter generally - 13 - referred to sinply as a liquid to be
treated) such as bl ood (whole blood), blood added with an anti- coagul ant,
a concentrated erythrocyte,. a concentrated erythrocyte added with an
erythrocyte preservation 5 liquid, a concentrated platelet, a
concentrated platelet added with a platelel2preservation liquid, a m xed
solution conprising a concentrated erythrocyte and a concentrated platelet,
a buffy coat, a mxed solution conprising a buffy coat and erythrocyte, 10
a pl asma cont ani Aafédtarraupplirbegtveans d? @0 s @ ukarwialdng deanfe$d0| ood
conponents diluted with physiol ogical salt solutjon. Rol|er punp 200 The
rol l er punp 200 AscaBhEPedRBBF Sheaniodn QEPrathQxﬂﬂﬁﬁﬁQR-éhfwwferring
section 140 as a_transferring neans for éransferring the tre tigﬁ%liquid.
The roll er punp SBECiLE1p, GONAEHUGFLPNS AkatNS9® SARRINSHF B@ﬁ&p d and

cl osed, so that the.firs tubg }f attached to the first container can be

| oaded therein b?xBﬁEﬁPﬂé 39 1O0L1O¥He head 210. Wen the roller punp 200
Is actuated after,the.first tube 15 is |lpaded as nentioned above and the
head 210 Ps cl osed=—+HhE2H --€-=_:r ’u’lf-:ﬂ“é{%24§gtgqueezed by the

rollers of the ro'lerTﬁgn?ngQ’container-supplying means 100 is

disposed at one end portion of the leucocyte-eliminating
apparatus 1. The first container-supplying means 100
comprises a transferring belt 110 for transferring

10' a first container 10 to a blood component-transferring
section 140, and a driving means (not shown) for
driving the transferring belf 110.

The transferring belt 110 is provided on its one

side with a plurality of supporting members 120 each
15 being spaced apart from one another by a predetermined

distance for supporting the first container 10.

A tube~hoiding member 130 for holding a pliable first

tube 15 is disposed in the vicinity of each supporting

member 120 of the transferring 110, the first tube 15
20 being connected to the first container 10.

The first container 10 is constituted by a baé
which can be manufactured by superimposing a pair of
soft resin sheets ﬁade for instance of flexible
polyvinyl chloride and then the peripheries pf the soft

25 resin sheets are fusion-bonded whereby forming the bag.
The first container 10 may be filled with any one of

various blood components (hereinafter generally



thereby allowing the treating liquid to be discharged 25 fromthe
first container 10 at a flowrate of 10 to 50 mM/mn. for instance. The

| oading of the first tube 15 in the roller . - 14 - punp 200 can be
effected manual |y or by making use of a tube-transferring neans 300 to be
exptai ned hereinafter. The controls for actuating the roller punp 200 and
for opening or closing of the head 210 can 5 be effected by way of a
control nmeans 50. Tube-transferring nmears 3B0 Fhe tube-transferring nmeans
300 functions to transfer the first tube 15, a second tube 25, a third tube
35 and a fourth tube 45 (these tubes are generally 10 referred
hereinafter to singferxed ste ubimply as tauddquidntecbengreatedd dvchaad | oad
t hese tubes in the tube-connecting device 400. As shown in FIGS. 2 to 5,

t he tube-transferblord nedieieadolaad or Aliopsd agided WwikBagnis®téonprising a

bl ock-11i ke base table 352, a couple 15 of chucks 353 and 354 for
hol di ng the tube,ceagnlant & mpiaaniraled SV th50r §eond 6PNERBLEALRRS,
i.e. the chuck 354. The chucks_ 353 and 354 are_nounted on the front side of
the base tabl e 352CYFR¥IPGYLR Afded Witdy adpsxythgocyte BreRgrrapton

t herebetween. Specifjcally, the chuck 35%3.is fixed to the base table 352,
wher eas thB chuck!®E¥qs ?nﬁ&ﬂﬁ%PquF39w§1§FF§8FFoﬁ SPpﬁfnﬁﬁﬁﬁ?gd on the

base ' platelet added with a platelet preservation liquid,
a mixed solution comprising a concentrated erythrocyte
and a concentrated platelet, a buffy coat, a mixed
solution comprising a buffy coat and erythrocyte,
10 a plasma contaminated with leucocyte, and a solution of
any of these blood components diluted with
physiological salt solution.

Roller pump 200

The roller pump 200 is mounted near the blood

15 _component-transferring section 140 as a transferring

means for transferring the treating liquid. The roller
pump 200 is provided with a head 210 which ¢an be

opened and closed, so that the first tube 15 attached
to thé first container can be loaded therein by opening

20 | the head 210. When the roller pump 200 is actuated

| after the first tube 15 is loaded as mentioned above
and the head 210 is closed, the first tube 15 is caused
to be squeezed by the rollers of the roller pump 200,
thereby allowing the treating liquid to be discharged

25 from the first container 10 at a flow rate of 10 to
50-m1/min. for instance.

The loading of the first tube 15 in the roller



table 352. Wth this novement of the chuck 354, the distance between the

chueks 353 and 354 can be changed. 25 As shown in FIGS. 4 and 5,
the chuck 354 is conposed of a casing 360 having an opening 360, a pair of
pl ate-1i ke ni ppi ng nenbers 362 and 363, and a driving nechanism for

novt ng t he ni ppi ng nenber 363. The ni ppi ng nenbers 362 and 363 are
partially protruded out of the casing 360 through the opening 361. The

ni ppi ng menber 362 is fixed to the casi rg 380, -5 wher eas the ni pping
menber 363 is novably (in the direction of Z) nounted on the casing 360.
The upper portion of the nipping nmenber 363 is L-shaped and connected to
the distal end ofpute Hlmper I865efifleciedomenvadlgearhbyswakingedd® in the
casing 360. 10 As shown in FIG 4, when the solenoid 364 is not
actuated, the pl unger BdB-ttatess tarvingenganssBiPetosbet aaplairedi ppi ng
menbers 362 and 363 are sufficiently spaced apart to allow a tube to be

i nserted t herebeth@xginafifer. The cpatzrdanipr prtpatingnehetkellsrenoid
364.is actuated, the plunger 365 is contracted, whereby caUﬁing 5?8 nigping
menber 363 to moVBRIRWAY ank fampepssirgnhEr c3gsing RE| the PEB ca

t herebetween. The driyin ns 370 for noving.the chu 354 is 20

conposed of a ra d@%#“g7gfﬁﬁhﬁFﬂa°¢i?e&P?tEﬂltﬂgaﬁﬁdghside of the .casing
360, a motor 373, gnd a il¥(ﬂ1,ear 372 Eiéed to the distal end of the
rotation axis Tube-transferring means 30

The tube-transferring.means 300 functions to
transfer the first fube 15, a second tube 25, a third
tube 35 and a fourth tube 45 (these tubes are generally

10 referred hereinafter to simply as a tube) to a tube-
conneéting device 400 and load these tubes in the
tube-connecting device 400. As shown in FIGS. 2 to 5,
the tube~-transferring means 300 is provided with a head
351 comprising a block-like base table 352, a couple

15 of chucks 353 and 354 for holding the tube, and
a driving means 370 for moving one of the chucks, i.e.
the chuck 354.

The chucks 353 and 354 are mounted on the front
side of the base table 352 with a predetermined space

20 being kept therebetween. Specifically, the chuck 353
is fixed to the base table 352, whereas the chuck 354
is moQably (in the direction of X) mounted on the base
table 352. With this movement of the chuck 354, the
distance between the chucks 353 and 354 can be changed.

25 As shown in FIGS. 4 and 5, the chuck 354 is
composed of a casing 360 having an opening 360, a pair

of plate-like nipping members 362 and 363, and



374 of the notor 373 and engaging with the rack gear 371. \Wen the notor

373«#is actuated, the pinion 25 gear 372 is caused to rotate in a
predeterm ned direction, concurrently causing the rack gear 371 to nove in
the longitudinal direction thereof, or in the - 16 - direction of X As

a result, the chuck 354 is noved in the sane direction as that of rack gear
371. Since the notor 373 is capable of being rotated both normally and
reversely, the chuck 354 can be 5 recilproeatingly noved in the
direction of X. The construction of chuck 353 is the sane as that of the
chuck 354 except that the chuck 353 is not provided with a driving neans
370. The const r ucaidnkvioig beedhashisok 035 Boyiagi3sheandppandr membest 363t o

t hose 10 expl ai ned above, but nay be optionally nodified. For exanple,
the actuation of The mipging manbsus 362 aagd 363oare pprééaddybprabkpdeduse
of any driving source other than the aforenentioned sol enoid, such as an
air cylinder-or oPWt e iaiNg 6@ thyruglr thengrening 364eurce and

mechani sm for the driving nmeans 370 for moving the chuck 354 may al be
suitably nodified |i kWS IRR G MSHOSTe F8A Pgnéaxsﬁbsai FBRt CagAny 5&%:

chuck S5 1° o RNel Snd RBat, Bobled! oble CIUSKERES 20 chg 00354

and 354. direction of Z) mounted on the casing 360. The uﬁper
portion of the nipping member 363 is L-shaped and
connected to the distal end of the plunger 365 of
a solenoid 364.housed fixedly in the casing 360.

10 As shown in FIG. 4, when the solenoid 364 is not
actuated, the plunger 365 takes an extended state, so
that the nipping members 362 and 363 are sufficiently
spaced apart to allow a tube to be inserted
therebetween.

15 As éhown in FIG. 5, when the solengid 364 is
actuated, the plunger 365 is contracted, whereby
causing the nipping member 363 ﬁo move toward the
nipping member 362 to hold a tube therebetween.

The driving means 370 for moving the chuck 354 is

20 composed of a rack gear 371 mounted fixedly on the
underside of the casing 360, a motor 373, and a pinion
gear 372 fixed to the distal end of the rotation axis
374 of the motor 373 and engaging with the rack
gear 371. When the motor 373 is actuated, the pinion

25 gear 372 is caused to rotate in a predetermined
direction, concurrently causing the rack gear 371 to

move in the longitudinal direction thereof, or in the



The head 351 conposed of the aforenentioned base table 352, a pair of
chueks 353, 354, and driving neans 370 is nounted so as to be noved

t wo-di mensional l'y, 25 i.e. in the X-direction and the Y-direction .
which is in perpendicular to the X-direction as shown in FIG 1 by nmeans of
a mbvi ng nmechani sm 380 as shown in FIG 2. - 17 - This novi ng nmechani sm

I's conposed of a transferring rail 381, a noving body 390 and an el evator
395. The transferring rail 381 is arrangedl6n parallel with the

| ongi tudi nal direction of the tube in the blood 5 conponent
transferring line, i.e. in the direction of X. The noving body 390 is

pl aced on the tratisdfeatbiony afid. 3&E @0 resuld bsheechpekcdbingsymaveddial ong
the transferring rail 381. The noving body 390 is provided 10 with two
pairs of rollers Q¥ sane sxradricplad tgathetft rapkf gearnd7tail 381, and
with a notor (not shown) for rotating these rollers 391 and 392. This notor
i s capabl e of being r RS B\t motea 73y i8ngapabéesafybeingt rKakated novi ng

body 390 can be noved withiin 15 a predeterm ned range along t he
transferring raij 1Pofdy nEmaldy, andereveseedyd 582 ghuckodadedaByPene

R o gl e oIS HSEY,S00,) 5, B2 g0, 41 an el evat o
hydraulic cylinder) waﬁgqédig%¥iéﬁ?%nt%fng Gck 353 is the same as that
| of the chuck 354 except that the chuck 353 is not
provided with a driving means 370. The constructions
of both chucks.353 and 354 are not restricted to those
10 explained above, but méy be optionally modified.
For egample, the-actuation of the nipping member 363
‘may also be effected by making use of any driving
source other than the aforementioned solenoid, such as
an air cylinder or oil hydraulic cylinder. The driving
15 source and mechanism for the driving means 370 for
moving the chuck 354 may also be suitably modified
likewise.
In the aforementioned embodiment, only the chuck
354 is made movable., However, both of the chucks 353
20 and 354 may be made movable so as to change the
distance between these chucks 353 and 354.
The head 351 composed of. the aforementioned base
table.352, a pair of chucks 353, 354, and driving means
370 is mounted so as to be moyed two-dimensionally,
25 i.e. in the X-direction and the Y-direction which is in
perpendicular to the X-direction as shown in FIG. 1 by

means of a moving mechanism 380 as shown in FIG., 2.



up and down, and a piston rod 397 which is adapted to tel escopically expand
or shrink according to the operation of the cylinder 396. The head 351 is

fixed to the lower end of the piston rod 397. 25 W.th this noving
mechani sm 380, the head 351-can be noved in the direction of X as shown in
FIG 1 follow ng the novenent of the noving body 390, as well - 18 - as

in the direction of Y (upward or downward) as shown in FIG 1 follow ng the
expansi on or contraction of the piston rod1397~ The driving sources for the
sol enoid 364, driving 5 means 370 and cylinder 396 are respectively
electrically connected-to the control neans 50 so as to be controlled by
the control nmeans 50. Peksrrpning gradhandisor dsenoirpneadeptodi teansfercongl e
of tubes to be connected with each other are 10 adapted be | oaded in
the grooves of th&akblItts a0y begly 399pend asl ¢lpyatovi 3§5t he

t ube-connecting device 400 in the direction of Z so that the_ noving
mechani sm 380 i s WaRetFRRSERE W waid Ofd- dsnersrsgad dnrparadiel within
the directions of wever, this 1 i nvention is not

d . ) . 5 15 X
restricted to as Eﬁ%ﬂfm}ﬁi’tt"t FoRixgcidoRants khegtuhay iBethadelasdabl e in

t hree-di nepsional __directio i.e in the diregtions of X, Yand Z 1In this
case, anot Rer nnv??EP?Rﬁﬂﬁ;ﬁﬁﬁnﬁﬁﬁﬂﬂﬁnﬁg REr mbvenglRetRha&nfiskreBEoRn t he
direction of Z shgyl)g. be

The moving body 390 is placed on the transferring
rail 381 so as to be reciprocatingly moved along the
transferring rail 381. The moving body 390 is provided

10 with two pairs of rollers 391 and 392 for holding the
transferring rail 381, and with a motor (not shown) for
rotating these rollers 391 and 392. This motor is
capable of being.rotated both normally and reversely,
so that the moving body 390 can be moved within

15 .2 predetermined range along the transferring rail 381
as the rollers 391 and 392 are rotated by the operation
of the motor.

The moving body 390 is provided with an elevator
395 comprising a cylinder 396° (such as an air cylinder

20, or an oil hydraulic cylinder) which is adapted to move
up and down, and a piston rod 397 which is adapted to
telescopically expand or shrink according to the
operation of the cylinder 396. The head 351'is fixed
to the lower end of the piston rod 397.

25 With this moving mechanism 380, the head 351 can
be moved in the direction of X as shown in FIG. 1

following the movement of the moving body 390, as well



20 nmounted on the distal end portion of the piston rod 397 and the
head 351 nay be nounted on the underside of such a noving neans. According
to the tube-transferring means 300 constructed in this manner, it is

possible to transfer 25 the tube to a desired | ocation by holding the
tube with the chucks 353 and 354 of the head 351 and then noving the head
351 by the novenent of the noving nechani sm 380. - 19 - Wen tubes are

to be loaded in the grooves 411, 412, 421 d®d 422 of the tube-connecting
devi ce 400, the distance between the chucks 353 and 354 hol ding a tube

t herebetween is expanded so as to reduce the outer 5 di aneter of the
tube, and then thestimeths dinedmedfi M d upwargr ozvdownvardjlas 3howand
422. Thereafter, the tube is set free fromthe chucks 353 and 354. Only

si ngl e tube-transierFIGg hebmsl0mangher expaagipyr ox eonpracsfion of the

t ube- connecting devi ces 400, or 10 a coupl e of such a

t ube-transf erri ngPheEPR D IR~ be mounted so as to be exclusively used for

each of the tube-connecting devices 400. Tube-connecti ng .deyice 400, A
mobi l e table 500 is di'SREAYING HOUWRCEsHEOF 150 encdfle 364y) ari¥ing 200

TR Ul AL S iy TR AR L AR
mounted the tube_éf%%%%%é5%1%“3@&%%&%%% ¥ the control means 50 so
as to be controlled by the control means 50.
According to the aforementioned embodiment,
a couple of tubes to be connected with each other are
10 adapted be loaded in the grooves of the holders 410 and
420, respectively by moving the tube-éonnecting device
400 in the direction of Z, so that the moving mechanism
380 is made movable only in two-dimensional direction,
ife. in the directions of X and- Y. However, this
15 invention is not restricted to as such, but the moving
mechanism 380 may be made movable in three-dimensional
direction, i.e. in the directions of X, Y and 2.
In this case, another moving means for enabling the
moving mechanism 380 in the direction of 2 should be
20 mounted on the distal end portion of the piston rod 397
and the head 351 may be mounted on the underside of
such a moving means.
According to the tube-transferring means 300
constructed in this manner, it is possible to transfer
25 " the tube to a desired location by holding the tube with
the chucks 353 and 354 of the head 351 and then moving

the head 351 by the movement of the moving mechanism 380.



a tube-reshapi ng neans 450. 20 FIG 6 is a perspective view

Il lustrati ng one enbodi nent of the main part of the tube-connecting device
400. As shown in FIG 6, the tube-connecting device 400 is a device for
aseptically connecting a first tube 15 and a second tube 25, and conprises

25 ¢ a pair of holders 410 and 420 arranged side by side along the
| ongitudinal direction of the tube, a wafer (a plate-like heating el enent)
430 i nterposed between - 20 - the patr I holders 410 and 420, a

transferring neans (not shown) for the holder 410, a transferring neans
(not shown) for the wafer 430, and a power supply nmeans (not shown) for the
waf er 430. 5 When tubes hrelcro 470 Joadadidal thepgroetesn 4tlie 412,

t ube- connecti ng devi ce 400, whereas the holder 410 is nounted in such a
manner that it cah2beandvd4R L i twdteFammegtigandenises #00mothehown) in
the direction of %, A pair. of grooves 411 and 412 each having 10 a
U-shaped cross- set5 bR Pelorert the sdruahse35d endedeh beRdingnat kebapper

surface of the holder 410, and, a pair of grooves 421 and 422 each having a
U- shaped cross-se ??%ﬁp%ﬁ¥§%ﬂs&§f%%ﬂﬁ§?q a8 te rRAlFeckBR GUKEE on the

sever surfgee of Abedeldsts 140 oA Raen sl S 38, 4785088 1 o
preferably be snaiﬁég the grooves 411, 412, 421 and 422. Thereaftér,
the tube is set free from the chucks 353 and 354.
Only single tube-transferring means 300 may be
used for a couple of tube-connecting devices 400, dr
10 a couple of such a tube-transferring means 300 may be
mounted so as to be exclusively used for each of the
tube-connecting devices 400.

Tube-connecting device 400

A mobile table 500 is disposed in the vicinity of

15 the roller pump 200 in such a manner that it can be
moved manually or through a driving mechanism (not
shown) in the direction of Z. On this mobile table
500 are mounted the.tube—cbnnecting device 400 and
a tube;reshaping means 450.

20 FIG. 6 is a perspective view illustrating one
embodiment of the main part of the tube-connecting
device 400. As shown in FIG. 6, the tube-connecting
device 400 is a device for aseptically connecting
a first tube 15 and a second tube 25, and comprises

25 a pair of holders 410 and 420 arranged side by side
along the longitudinal direction of the tube, a wafer

(a plate-like heating element) 430 interposed between



than the outer diameter under the normal condition of a tube to be | oaded
thecein and | arger than the outer 20 di aneter under a stretched
condition of the tube when the tube is stretched by the aforenentioned
chucks 353 and 354. Likewi se, the width Werr] of the groove 412 as well as
theswidth Werr] of the groove 422 should preferably be smaller than the

outer dianeter under the 25 normal condition of a tube to be | oaded
therein and |l arger than the outer diamet-er 2hder a stretched condition of
t he tube. - 21 - Caps 413 and 423 are pivotally hinged on the upper edge

portions of the holders 410 and 420, respectively. On the inner surfaces of
these caps 413 anthé2paireof chokdexs cbMbamii 420415 tr2asdedrding mgans
conformty with 5 .the aforenmenti oned grooves 411, 412,* 421 and 422,
respectively. The(Rpbsshawr) i toml thadpeldsr tidse agtzoansferringqmeansgo]

422, 414, 415, 424 and 425 is not restricted to the aforenenti oned U shape,
but may be a-rect bRgt| Showhhpkonrthe wadiapd 30rhandaps pever1gupply Haangd23
may be constructed so as to be actuated autonmatically by an opening/cl osing

mechani sm provi delPHF tFHRWR) d&¥ ridie dfaiAThd our ce. Between the hol ders 410
and 420 1s exchangeadl v LIS S7R @ PR IALIY hhygel Boragaer hat it can
down) by the 0per@ﬁgéihéﬁnékgfgéﬂéevice 400, whereas the holder 410 is
mounted.in such a manner that it can be moved by means
of a driving mechanism (not showﬁ) in the direction
of Z. A pair of grooves 411 and 412 each having
10 a U-shéped cross-section are formed in parallel with
each other on the upper surface of the holder 410, and
a pair of grooves 421 and 422 each having a U-shaped
cross-section are also formed in parallel with each
other on the upper surface of the holder 420 as shown
15 in FIG. 6.

The width Wy of the groove 411 as well as the
width W3 of the groove 421 should preferably be smallexr
than the outer diameter under the normal condition of
a tube to be loaded therein and larger than the outer

20 diameter under a stretched condition of the tube when:
the tube is stretched by the aforementioned chucks 353
and 354. Likewise, the width W, of the groove 412 as
well as the width W, of the groove 422 should
preferably be smaller than the outer diameter under the

25 normal condition of a tube to be loaded therein and
larger than the outer diameter under a stretched

condition of the tube.



transferring neans (not shown). This wafer 430 is conposed of a

doubl e-fol ded netal plate nade for exanple of a copper plate, and a
patterned exothermc 20 resi stor (not shown) interposed via an
insulating layer in the mddl e of the double-folded netal plate. The
termnals 431 and 432 provided at both sides of the resistor are exposed
t hrough openings fornmed in the netal plate. 25 When el ectric
current is passed to these termnals 43% a2d 432 by way of a power

suppl ying neans, the wafer 430 is heated to 260 to 320[err] C for instance.
- 22 - This mafer 430 shoul d preferably be of a disposable type (or a
single use), i.e. whi ddapan bk afidd@3dedeapivotaldyyhépgegdt ponthe upper
connecting the tubes. 1In this case, the wafer 430 nmay be autonatically
exchanged by 5 edgerpaxiirntyiafy theaholoessi 448 mntih430pr EGEPEFHLNEYY
driving source. It is also possible to provide the hqglders 410 _and 420 at
the end portions Q%é?%ﬁﬁlﬁQﬁﬁrﬁyqﬁﬂgqﬁapértﬁﬁéewFPESa ﬁabénﬂlé Bn§*Renber

AN S e S 6 2 R T Y L ]
Ihe At URLLng. ey | Shod Bididletila 3oyl 410 TR IOA TR BRG gt o herer
respectively. The cross-sectional shape of these
grooves 411, 412, 421, 422, 414, 415, 424 and 425 is
not restricted to the aforementioned U-shape, but may
be a rectangular shape or a V-shape. The caps 413
10 and 423 may be constructed so as to be actuated
automatically by an opening/closing mechanism provided
with any desired driving source.
Between the holders 410 and 420 is e#changeably
interposed a wafer 430 iﬁ such a manner that it can be
15 moved at least in the direction of Y (in the direction
of up and down) by the operation of a wafer-
transferring meéns.(not shown). This wafer 430 is
composed of a double-foldgd metal plate made for
example of a copper platé, and a patterned exothermic
20 resistor (not shown) interposed via an insulatiﬁg
layer in the middle of the double-folded metal plate.
The terminals 431 and 432 provided at both sides of the
resistor are exposed through openings formed in the
metal plate.
25 When electric current is passed to these terminals
431 and 432 by way of a power supplying means, the

wafer 430 is heated to 260 to 320 for instance.



source for the wafer-exchangi ng neans and cap- openi ng/cl osi ng mechani sm
andthe transferring neans for the transferring table 440 are electrically
connected to the control neans 50 respectively, thereby 20 making it
possible to control all. of them This tube-connecting device 400 can be
opetfated as follows. Nanely, first of all, one end portion of one of the
tubes to be connected is |loaded in the grooves 411 and 421 of the hol ders
410 and 420, and one end 25 - porti on-of22 he- ot her tube is |oaded in the
grooves 412 and 422 of the holders 410 and 420. After closing the caps 413
and 423, electric current is gassed bet ween - 23 - the termnals 431

and 432 so as to HBis vakeyatdl slpuld prefiemblipde odmmeddsposablieer eby
fusing and cutting both tubes, Then, the holder 410 is noved in the
direction of Z byt¥P@i (2B eSERFI@ A g & -0 which cagn benddsgardsed: ween
the center of the groove 411 and the cggger of the groove 412, thereby

maki ng the cit poftFBhsCHRIHRPEEUHEN &f fAecking &hen tybesr. FRetBaft er,

the wafer 430 is allowed to be descended . and renoved, .t hereb
f usi on- bondi ng botR®¢ ub®i® W2 (ﬁ%b ma%ﬁﬂﬁ1%ﬂﬁ%ﬂaﬁlcﬂ§33 P§§£PP9990PM t ubes

can De e et ool L SRIRERLEG: S0 AR Wil WhaTERin Y o
before these end &§{$iégwggg§égpnnected, and

It is also possible to provide the holders 410 and
420 at the end portions thereof facing the wafer 430
with a tube-nipping member which is capable of

10 compressing the tube thereby collapsing and closing the
inner passage thereof after the caps 413 and 423 are
closed.

The actuating means for the holder 410, the
actuaﬁing means for the wafer 430, the current-

15 transmitting means for the wafer 430, the driving
source for the wafer-exchanging means and cap-
opening/closing mechanism, and the transferring means
for the transferring table 440 are electrically
connected to the control means 50 respectively, thereby

20 . making it ﬁossible to control all of them.

This tube-connecting device 400 can be operated as
follows. Namely, first of all, one end portion of one
of the tubes to be conhected is loaded in the grooves
411 and 421 of the holders 410 and 420, and one end

25 portion of the other tube is loaded in the grooves 412

and 422 of the holders 410 and 420. After closing the

caps 413 and 423, electric current is passed between



15 the lunens of both tubes are prevented from being contacted with

t he#out er atnosphere during the connecting step of the tubes, so that both
tubes can be aseptically connected. Al though a short tube (not shown) will
be left in 20 t he groove 412 of the holder 410 as well as in the
grobve 421 of the holdéer 420 after the tubes 15 and 25 are connected, these
short tubes are of no use, so that t-hese short tubes are held and
transferred by the tube-transferring neans2300-to be finally recovered in
25 a waste material -recovering box (not shown). Tube-reshaping
apparatus 450 The tube-reshapi ng apparatus 450 is nounted beside - 24 -
t he tube- connect i e desameienallpn o tansl 33 Is@ esbite beet thacwafpe édAnect ed
portion of the tubes connected by neans of the_ tube-connecting device 400
may be deformed iR & PresaridindLamperatuzgsedhezebyngushegi ARdr cpkEing 5
surfaces of "'the tube to adhere with each qQther at the occasion of

fusi on- bodi ng st RPtR Héthefer Tiiyaddeohodher 4dAnde: BaVEEr tRokbRay be

cl osed or reduced,jn cross-section, thereby nakingab%egiffi ult to obtain a

sufficient flow reteei@R O i PIak SHFEATCEnRELE ing EBrtion. The
purPOSe Of 11 ARELSSNER ok SRS 2o 80 2 EOLEENABE T L are (e
normal i nner PAS ST coefxit':[er}:e otf”lqgie groove 412, thereby making the c;ut

portions of both tubes coincide with each other.

Thereafter, the wafer 430 is allowed to be descended

and removed, thereby fusion-bonding both tubes with

10 each other. As a result, both tubes can be

hermetically connected.

According to this tube-connecting device 400, the
end portions of both tubes are sealed due to the fusion
thereof before these end portions are connected, and

15 the lumens of both tubes are prevented from being
contacted with the outer atmosphere during the
connecting step of the tubes, so that both tubes can be
aseptically connected.

Although a short tube {(not shown) will be left in

20 the groove 412 of the holder 410 as well as in the
groové 421 of the holder 420 after the tubes 15 and 25
are connected, these short tubes are of no use, so
that these short tubes are held and transferxred by the
tube-transferring means 300 to be finally recovered in

25 a waste material-recovering box (not shown).

Tube-reshaping apparatus 450

The tube-reshaping apparatus 450 is mounted beside



FIGS. 7 and 8 illustrate the front view of one 15 enbodi nent of such a
t ube-reshapi ng apparatus. This tube-reshapi ng apparatus 450 is conposed of
a pair of press rollers 460 and 470 nounted for pressing a tube, a pair of
swi ngi ng arns 464 and 474, and a pair of reciprocating nechani sns 466 and
476° functioning as 20 - a driving neans for sw nging, via the sw nging
arns 464 and 474, the press rollers 460 and 470. The press rollers 460 and
470 cylindrical in shape are disposed si-de2$y side and rotatably supported
by a pair of rotating axes 463 and 473 di sposed in 25 parallel wth
each other. These press rollers 460 and 470 are spaced apart from each

ot her, |eaving a phedeekersoruesting daviceeddfeoRe&he mObl1§5t§b%Fo§9§:Iike
‘cut portions 462 and 472 are formed requctivel¥ on tge out er peripBeries
of the press rol | 8iBcastheernngrtad,@ortdon g thentukes SRENEFSeHP¥g
extended in the axial direction of these pres

5. | 1 4Q0 d 470.
Wien the press roRPaRE 9Boths uPsyconaec eéeyﬁc?héoégﬂégéiFegFﬁgﬁ th
h oth to | th t ti 462 d.472 f. t h
Cohor Bl ube pasiline 8 ablat shant, dsol lApsed 5285106, £he 1 AREx, paFERg
f d bet th t t,i 0 7 , JLhig . tub
etoge a68 1 o | nFageatte O ORI o adfBEePich Sacn LY, allihal U0¢

cross-section to gagily pass SN step, the inner passage of

this connected portion may be closed or reduced in
cross-section, thereby making it difficult to obtain
a sufficient flow rate due to this deformed connected
10' portidn. The purpose of this tube-reshaping apparatus
450 is to reshape the aforementioned deformed connected
portion of the tube so as to ensure the normal inner
| passage of the tube.
FIGS. 7 and 8 illustrate the front view of one
15 embodiment of such a tube-reshaping apparatus. This
tube—reshapinglapparatus 450 is composed of a pair of
press rollers 460 and 470 mounted for pressing a tube,
a pair of swinging arms 464 and 474, and a pair of
reciprocating mechanisms 466 and 476 functioning as
20 a driving means for swinging, via the swinging arms 464
and 474, the press-rollers 460 and 470. |
The press rollers 460 and 470 cylindrical in shape
are disposed side by side and rotatably supported by
a pair of rotating axes 463 and 473 disposed in
25 parallel with each other. These press rollers 460
and 470 are spaced apart from each other, leaving

a predetermined interval therebetween.



Furthernore, a corrugated surface is forned next to each of the cut
por ti ons 462 and 472, thereby 15 form ng corrugated pressing surfaces
461 and 471 on the outer peripheries of the press rollers 460 and 470,
respectively. These corrugated pressing surfaces 461 and 471 constitute
respectively a curved surface conformng.to the curvature of the outer

peri phery of 20 each of the press rollers 460 and 470. Wen these
press rollers 460 and 470 are further rotat2ed fromthe state where the cut
portions 462 and 472 face to each other form ng a tube passage 480, the
corrugated pressing surfaces 461 and 471 are then caused to face 25 to
each other. Under t hiGrestitiken cutheoaitdonscdo62TandefieearenéosBefugat ed
pressing surfaces 461 and 471 is slightly snmaller than the difference

bet ween t he out errespectiyelyyjiothdhey oxteT PeLipherigsaRét EReoPTEAE t ube.

The swinging arms 464 and 474 which are adapted to bhe pi ed around the
axes 463 and-473 RS &PT &%é7&'e§$‘eﬁﬁl F@FSPQGEJ-SH% i% aPasgzgt i vel y.

Nanely, the 5 SW ngi . 4 d.474 di al | ded f h
hxes 3 the presPeild GHRESHE LD H56 ARidhetarast Jonant’ LRERGAPEGSRol o8
465 d 475 ivel dj ' I i tudinal _di ' f,th
smﬁnang a?n;ezgﬁggnggﬁgiﬁgigﬂFgg hnabggﬁe%ggg%gﬁg%grogiésgagggog??gneof
cach of the swingijig A% 4Gt dn' the IificthitabesBd RPER' 808n0behbE

SWi ngi ng arns 464 .
so as to locate the cut portions 462 and 472 to face to

each oéher, a tube passage 480.for allowing a tube to
pass therethrough is formed between these cut portiohs
10 462 and 472. Namely, this tube passage 480 is large
enough to allow the tube having the normal circular
cross-section to easily pass therethrough.
Furthermore, a corrugated surface is formed next
to each of the cut portions 462 and 472, thereby
15 _formiﬁg corrugated pressing surfaces 461 and 471 on the
outer peripheries of the press rollers 460 and 470,
respectively. These corrugated pressing surfaces 461
and 471 constitute respectively a curved surface
conforming to the curvature of the outer periphery of
20 each of the press rollers 460 and 470. When these
press rollers 460 and 470 are further rotated from the
state where the cut portions 462 and 472 face to each
other forming a tube passage 480, the corrugated
pressing surfaces 461 and 471 are then caused to face
25 to each other. Under this condition, the distance "T*
between the corrugated pressing surfaces 461 and 471 is

slightly smaller than the difference between the outer



and 474 are connected with the reciprocating nechani sns 466 and 476,
.respectively. The driving source for these reciprocating nmechanisns 466 and
476 according to 15 this enbodi mrent may be an air pressure actuator
for instance. The distal end portion of each of the driving rods 467 and
477°0of this air pressure actuator is provided with a pin 468 or 478
projecting therefrom These pins 468 and 478 are engaged respectively with
20 t he el ongat ed hol es 465 and 475 -of 2the swi ngi ng arns 464 and 474.
The reci procating nmechani sns 466 and 476 nay be actuated by any suitable
means such as an oil hydraulic cylinder, a cam nechanismor an electric
driving neans 25 diameterpandetipé inmemidiamated eofedhs tubg.i nder, thereby
effecting the displacenent of the reciprocating nmechani sns 466 and 476.

- 27 - The driving souFkess¥brgingsarnedod cuut i47¢ wdisdniages adeptaddtere
are electrically connected with the control neans 50, thus cqntrolling t he
actuation of -t heskerpivpted Aaroundedimxais 46thandddd axe fixgdede the
rollers 460 and 470 nmay be actuated by any ot her neans, such as a nptor for

rotating the axesP#®SSaRellens 440 sand i Gre HRERT 1ASHaTat HEMPIY rcZRDe
operaied o oxpl oL nede bl el el o ¥le SIS HERIGOL SRR B, 470
each other, and t ¢ axes of the press rollers 460 and 470,
respectively, and elongated holes 465 and 475
respectively extending in the longitudinal direction of
the swinging arms 464 and 474 are formed at the distal
10 end portion of each of the swinging arms 464 and 474.

The distal end portions of the swinging arms 464
and 474 are connected with the feciprocating mechanisms
466 and 476, respectively. The driving source for
these reciprocating mechanisms 466 and 476 according to

15 this embodiment may be an air pressure actuator for
instance. The distal end portion of each of the
driving rods 467 and 477 of this air pressure actuator
is provided with a pin 468 or 478 projecting therefrom.
These pins 468 and 478 are engaged respectively with

20 the elongated holes 465 and 475 of the swinging arms
464 and 474.

The reciprocating mechanisms 466 and 476 may be
actuated by any suitable means such as an oil hydraulic
cylinder, a cam mechanism or an electric driving means

25 in place of the aforementioned air cylindex, thereby

effecting the displacement of the reciprocating

mechanisms 466 and 476.



a tube carried by the tube-transferring means 300 is introduced into the
tube passage 480 in such a manner that the deforned portion forned as a
result of the connection of tubes is |ocated inside the tube passage 15

480 as shown in FIG 7. Then, the press rollers 460 and 470 are caused to
swi ng back and forth at |east once by actuating the reciprocating
mechani sns 466 and 476.- Nanely, due to the extending or contracting action
of the driving rods 20 467 and 477 fes2itti-ng fromthe operation of the
air actuator, the swinging arns 464 and 474 are caused to swi ng around the
axes 463 and 473 via the engagenent of pins 468 and 478 with the el ongated
hol es 465 and 475, thefbeydravinggstmeces ebar rididse scatBlPRash™iI®@ t o swi ng.

25 As the ﬁress rollers 460 and 470 are caused to swi ng, the tube
di sposed t her ebet meshanispse4sedandot?borre siretnimaldyr cannesdiadywidd by
t he pressing - 28 - surfaces 461 and 471. As a result, the tube is

twi sted causi-ng t kBef epkgoporeprBRsSOf thercaniralddng thee achiuaddesy of
portion of t-he tube to be scrubbed one another as shown in FIG 8 It nmay
be possible to 5 these gagiBranytingdrachanifier e hirP At &L fxessce
o e e, b, ol Ul col L BRSLng 05 AP HOMELSl e Ve NG e
facing portions of igner surfpce of the tuhe g be scruhhed ong Aot her,

This tube-reshaping apparatus 450 can be operated
as explained below., First of all, the press rollers
460 and 470 are rotated so as to locate the cut

10 portions 462 and 472 to face to.each other, and then
a tube carried by the tube-transferring means 300 is
introduced into the tube passage 480 in such a mannexr
that the deformed portion formed as a result of the
connection of tubes is located inside the tube passage

15 480 as shown in FIG. 7. .

Then, the press rollers 460 and 470 are caused to
swing back and forth at least once by actuating the
reciprocating mechanisms 466 and 476. Namely, due to
the extending or contracting action of the driving rods

20 467 and 477 resuiting from the operation of the air
actuator, the swinging arms 464 and 474 are caused to
swing around the axes 463 and 473 via the engagement of
pins 468 and 478 with the elongated holes 465 and 475,
thereby causing the press rollers 460 and 470 to swing.

25 As the press rollers 460 and 470 are caused to
swing, the tube disposed therebetween is pressed from

both sides thereof and collapsed by the pressing



10 bl ockades adhered onto the inner surface of the tube can be
conpletely peeled away, thus restoring the original or nornal
cross-sectional shape and ensuring the normal flow passage inside the tube.
The tube-reshapi ng neans 450 may be constructed 15 such that the press
rolters 460 and 470 can be noved by a suitable driving nmechani sm (not
shown) to take two kinds of arrangenents, i.e. a departed state
(corresponding to a state shown in FIG -7) 28nd-an approached state
(corresponding to a state shown in 20 FIG 8) and a departed state.
In this case, when the press rollers 460 and 470 take the aforenentioned
Eabrodien§wasEas

DT heer S Rer el Thor el on, (he preca.To) Srs 460t 470 50c coued
. . rollers a are cause

RS vetisihiauiiticpuat i
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as mentioned abovg,d n e KA F1P TN i3y PHel 2uBed 2hB%Bver, when
the tube is rotated while keeping the collapsed state
of the tube so as to cause the facing portions of inner
surface of the.tube to be scrubbed one another, the
10 - blockades adhered onto the inner surface of the tube
can be completely peeled away, thus restoring the
oriéinal or normal cross-sectional shape and ensuring
the normal flow passage inside the tube.
The tube-reshaping means 450 may be constructed
15 such that the press rollers 460 and 470 can be moved
by a suitable driving mechanism (not shown) to take
two kinds of arrangements, i.e. a departed state
(corresponding to a state shown in FIG. 7) and
an approached state (corresponding to a state shown in
20 FIG. 8) and a departed state. 1In this case, when the
press rollers 460 and 470 take the aforementioned
departed state, the tube passage 480 is enlarged
thereby allowing a tube to be inserted therein.
Thereafter, the press rollers 460 and 470 are caused
25 to take the aforementioned approached state and the
reciprocating mechanisms 466 and 476 are actuated to

remove blockades as mentioned above to ensure the flow



The tube-connecting device 400 on the nobile table 510 10 I's enpl oyed
foreaseptically connecting a third tube 35 with a fourth tube 45 as
expl ai ned bel ow, while the tube-reshaping nmeans 450 is used for remedying

t he defornmed connected portion between the third tube 35 and the fourth
tube 45, thereby ensuring the normal 15 fl ow passage inside the tube.
Since the |leucocyte filter 30 and the second container 20 are separated in
advance from each other in this enbodi nent,2% he- nobile table 510, the tube-
connecting device 400 and the tube-reshapi ng neans 450 20 each nount ed
on the nobile table 510 are required to be enployed for connecting a third
tube 35 with a foBpfpagabef sbhestel®i ai ned above. However, if the |eucocyte

filter 30 and the second container. 20 which are connected in advance with
each other via a tube ARethermobile tablenld athich |isyrf fhenssmee kiag e

it i B R S N

mount ed on the ot REFVERR HoP  Fbhtor THRECAOARAIal R AR hegsecond  °
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second 510 is mounted another tube-connecting device 400 and
tube-reshaping means 450 of the same types as mentioned
above in the same arrangement as explained above.
The tube-connecting device 400 on the mobile table 510

10 . is employed for aseptically connectiﬁg a third tube 35
with a fourth tube 45 as explained below, while the
tube-reshaping means 450 is used for remedying the
deformed connected portion between the third tube 35
and the fourth tube 45, thereby ensuring the normal

15 - _ flow passage inside the tube.

Since the leucocyte filter 30 and the second
container 20 are separated in advance from each other
in this embodiment, the mobile table 510, the tube-
connecting device 400 and the tube-reshaping means 450

20 each mounted on the mobile table 510 are required to be
employed for connecting a third tube 35 with a fourth
tube 45 as explained above. However, if the leucocyte
filter 30 and the second container 20 which are
connected in advance with each other via a tube are to

25 be employed, all of the mobile table 510, tube-
connecting device 400 and tube-reshaping means 450 may

be omitted.



cont ai ner-suppl yi ng neans 600 conprises a nmagazi ne 602 functioning as a
houéi ng for accommodating the second 10 container 20, a table 603

di sposed at the bottom of the magazi ne 602 for receiving thereon the second
container 20, and a lift 610 for noving the table 603 up and down wthin

t he’ magazi ne 602. The magazine 602 is constituted by a box having 15

an open top, an open bottom and an inner space for accommodating a
plurality of the second containers 20 superddmpesed one upon another with
their sides attached with the fourth tube being orientated in the sane
direction. 20 A tube-hol ding nenber 607 having a linear slit 608
for introducing aBaehgechpnd gontaimandsunmyisg aeanse 688cond contai ner 20
is provided at the mddle of the front side wall (the right side in FIG .9)
of the nmgazi ne 602. THR® efefand t(pntadaerd sapplyiingr megnss 694 for housed

i n the magazine 602 in.such a manner that the fourth tube 45 thereof is
inserted into theSYWPRLYHIB an whuges eqandy comdadngr 1s moyptedyRB second

container 20 is canstituted by a bag which_ is _manufactured hy syperinposing
a pair of soft resth YHIRK se'}fic&mﬁ‘to‘g’q @ dhee l&WPF@iFBFSLB&%"WFﬁ?I

chl oride apd then_the peripheri of, t,he soft .resin 5 . _Sheets are
fusioh:bon ed mhe?éﬁﬁFéﬁﬂ%gik;L ~b§b}soﬁepaﬁ&l83?¥iSﬁCS%OPﬁg F&é?th t ube

45 i s connect ed

A)
o

view showing one embodiment of a second container-

supplying means. As shown in FIG. 9, the second

container-supplying means 600 comprises a magazine 602

functioning as.a housing for accommodating the second

10 container 20, a table 603 disposed at the bottom of the
magazine 602 for receiving thereon the second container
20, and a lift 610 for moving the table 603 up and down
within the magazine 602.

The magazine 602 is constituted by a box having

15 an open top, an open bottom and an inner space fpr
accomﬁodating a plurality of the second containers 20
superimposed one upon another with their sides attached
with the fourth tube being orientated in the same
direction.

20 A tube-holding member 607 having a.linear slit 608
for introducing and holding the fourth tube 45 of'the
second container 20 is provided at the middle of the
front side wall (the right side in FIG. 9) of the
magazine 602. Therefore, the second container 20 is

25 housed in the magazine 602 in such a manner that the

fourth tube 45 thereof is inserted into the slit 608 so

as to be held therein.



to one edge portion (an upper edge portion of the bag) 21 of the second
container 20 so as to be comunicated with the interior of the bag (the
second contai ner 20). 10 The connection of the fourth tube 45 to the
second contai ner 20 can be effected by inserting the end portion of the
foufth tube 45 into an interface between the sheets constituting the

peri phery of the bag and then fusion-bonding the end portion of the fourth
tube 15 45 to the periphery of the bag.31The second container 20 may be
prelimnarily filled with a preservation liquid which is suitably selected
according to the kind of blood conponent to be filled therein. For exanple,
when liquid to be treafhd second centainadhtisaconsddiriesc e a g
erythrocyte preservation liquid may be prelimnarily filled . in the second

contai ner 20. On VR&CBt hermanppiacHibsd the JURRKIIPOSFiRG & Paidd ofs sgft
SOt ol b naFPPYRT PRESES Mt o IR R Aind RIDLE REdISHEY e
Cheraor 1s S SSRTORISE nd IR hikh Hedhisle Sfoabe Soth dsihe
outer i angtor of SPREEE ofFe nf e e ndhd MR sRRRi R RS BAd 0 110

Iszle(éong C?Eteai ners 20 S4ne enérfofé&%eb% ihd HRJRIAELRR 902 135 3RRWRLLA

to one edge portion (an upper edge portion of the bag)
21 of the second container 20 so as to be communicated
with the interior of the bag (the second container 20).
10 The connection of the fourth tube 45 to the second
| con£ainer 20 can be effected by inserting the end
portion of the fourth tube 45 into an interface between
the sheets constituting the periphery of the bag and
then fusion-bonding the end portion of the fourth tube
15 45 to the periphery of the 5ag.
| The second container 20 may be preliminarily
filled with a preservatioh liquid which is suitably
selected according to the kind of blood component to be
filled therein. For example, when liquid to be treated
20 is a concentrated erythrocyte, an erythrocyte
preservation liquid may be preliminarily filled ip the
second container 20. On the other hand, when the
liquid to be treated is a concentrated platelet or
buffy coat, a platelet preservation liquid may be
25 preliminarily filled in the second container 20.
Since the second container 20 is constructed as

mentioned above, the upper edge portion 21 thereof is



difference in thickness between the upper edge portion 21 and the bottom
edge portion 22 is accunul ated or increased according to the nunber of the
second containers 20. 10 Al t hough there is no limtation
regardi ng the nunber of the second containers 20 that can be housed in the
magazi ne 602, the nunber of the second containers 20 may be 2 to 50 in
general, nore preferably 10 to 25. 15. The table 603 for nounting
the second container 20 is disposed in the 32 cimity of the bottom of the
magazi ne 602. This table 603 is forned of a plate-like (or a frame- Iike)
menber, and the proximal end portion 604 of the table 603 is pivotal
secured via a pi ma&ds tisicker tham Hhehiqrpafifise edge7 porkdom dfthtehé’o;*ré@@nd
containers 20 is npunted on the table 603 in such a'nanner that the bottom
edge 22 of the seR¥FRI Thrkthe RAILZZ dihrmars by o thickness sRrresgopsingon
604 of the table 603 and the u per edge 21 of the second caontainer 20
coi nci des 25- he touten S t4 hﬁ1ﬂﬂﬂ¥qﬁ tigbe dabl e 603. Since

t he upper edge 21 of t he sec nd contaln rs s.thicker than the bottom
edge 22 thereof aEhere E]%ﬁy w t 4I%?et5@F8n§0§op§aﬁeﬁﬁﬁr§3 to
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the second difference in thlckness between the upper edge portion
21 and the bottom edge portion 22 is accumulated or
increased according to the number of the second
containers 20..

10 - Although there is no limitation regarding the
number of the second containers 20 that can be housed
in the magazine 602, the number of the second
containers 20 may be 2 to 50 in general, more
preferably 10 to 25.

15 The table 603 for mounting the second container
20 is ‘disposed in the vicinity of the bottom of the
magazine 602. This tabie 603 is formed of a plate-like
(or a frame-like) member, and the proximal end portion
604 of the table 603 is pivotally secured via a pin 606

20 to a mobile member 617. Each of the second containers
20 is mounted on the table 603 in such a manner that
the bottom edge 22 of the second container 20 coincides
with the proximal end portion 604 of the table 603 and
the upper-édge 21 of the second container 20 coincides

25 with the distal end portion 605 of the table 603.

Since the upper edge 21 of the second containers

20 is thicker than the bottom edge 22 thereof as



5 containers 20 stacked on the table 603 as shown in FIG 9. The table
603>can be noved by neans of the lift (an elevator) 610 in the direction of
Y, and at the sane tine, the table 603 is allowed to swing around the 10
pin 606. The [ift 610 is provided with two driving nmechani sns which enabl e
t he*proxi mal end portion 604 and the distal portion 605 of the table 603 to
nove upward at a different noving rate fromeach other. Specifically, the
driving nmechanism 611 for ascending 15 = 33 he proximal end portion 604 of
the table 603 is conposed of a notor 612 functioning as a driving source, a
shaft 613 extending vertically and connected to the rotation axis of the
notor 612, a pairmg¥t§%%%%rﬁh?ﬁﬁtnﬁﬂﬂﬁﬁ9hif56§ﬁdlélGeHBﬂ§F§bF9 b8pporting

t he 20 upper Eor;ion and |l ower portion of the shaft 613, and a nobile

menber 617 whi ch TRCHHARA A tRPDE- VAW AhénGistkels BRETaas RAP dPVEELi on of
e et L hafile B o e AR BT SRRl N 1
e S gl o s o R R
wen the shaft orinetyitsy o istadRRr B Xhé kTR POiEAR: nERRGLhLct on
t he nobile FIG. 9. _
The table 603 can be moved by means of the lift
(an elevator) 610 in the direction of Y, and at the
same time, the.table 603 is allowed to swing around the
10 pin 606. The lift 6;0 is provided with two driving
mechanisms which enable the proximal end portion 604
and the distal portion 605 of the table 603 to move
upward at a different moving rate from each other.
Speeifically, the driving mechanism 611 for/ascending
15 the proximal end portion 604 of the table 603 is
composed of a motoxr 612 functioning as a driving
source, a shaft 613 extending vertically and connected
to the rotation axis of the motor 612, a pair of
supporting members 615 and 616 rotatably supporting the
20 upper portion and lower portion of the shaft 613, and
a mobile member 617 which is adap;ed to be moved along
the longitudinal direction of the shaft 613.
fhe outer periphery of the shaft 613 is provided
with a screw 614, and a nut 618 engaging with the screw
25 614 is attached to the mobile member 617. When the
shaft 613 is rotated in a predetermined direction by

means of the motor 612, the nut 618 is caused to move



menber 617 is caused to nove downward. As for the nut 5 618, a bal
screw provided with a ball (a steel ball) disposed between the nut and the
screw 614 can be enpl oyed. On the other hand, the driving nechani sm 621 for
ascending the distal end portion 605 of the table 603 10 i s conposed
of & notor 622 functioning as a driving source, a shaft 623 extendi ng
vertically and connected to the rotation axis of the notor 622, a pair of
supporting nmenbers 625 and 626 rotatabl y-suppor+ing the uppér portion and
| ower portion of the shaft 623, 15 a nobile menber 627 which is
adapted to be noved al ong the | ongitudinal direction of the shaft 623, an
arm 630 nount ed ompwhedextbndedavaingothe orolsbe oltentier old %0 mawser 627,
and a roller 631 rotatably supported on the top portion of the arm 630. 20
The outer periphetpwetd: gensharentrg. | sWen\tkREhEh Gl drewaateddd a
nut 628 (such as a ball screw) engaging with the screw 624 is attached to
the nobile menber re¥ersensnp the akaremenbiored qlieationa thedakids ned
direction by neans of the notor 622, 25 the nut 628 is caused to nove
upwar d, thus causfMeBbeKebAdbifeCAbe®drteMOYR dRIA¥aARsar A FRUtdhmaE  on

the contrary, when _the shaft 623 is rotated in rever to - 35 - the
af orement i &ned di P48 Bnb @hesﬁﬁﬁﬁ"lﬁr VEoEA & df ﬁf'erﬁ}vg’a(}ﬁv%vvard.

disposed between the nut and the screw 614 can be
employed.

On the other hand, the driving mechanism 621 for
ascending the distal end portion 605 of the table 603

10 is composed of a motor 622 functioning-as a driving
source, a shaft 623 extending vertically and connected
to the rotation axis of the motor 622, a pair of
supporting members 625 and 626 rotatably supporting
the upper portion and lower portion of the shaft 623,

15 a mobile member 627 which is adapted to be moved along
the longitudinal direction of the shaft 623, an arm 630
mounted on the exfended end portion 629 of the mobile
member 627, and a roller 631 rotatably supported on the.
top portion of the arm 630.

20 The outer periphery of the shaft 623 is provided
with a screw 624, and a nut 628 (such as a ball screw)
engaging with the screw 624 is attached to the mobile
membef 627. When the shaft 623 is rotated in
a predetermined direction by means of the motor 622,

25 the nut 628 is caused to move upward, thus causing the
mobile member 627 to move upward concurrently. On the

contrary, when the shaft 623 is rotated in reverse to



The roller 631 is disposed such that the bottom surface of the distal end
portion 605 of the table 603 5 I S supported by the outer periphery of
the roller 631. Wien the arm 630 is noved upward, the roller 631 pushes up
the distal end portion 605 of the table 603 while rotating al ong the bottom
surface of the table 603. The table 603 is supported not only by a pin 606
10 connecting the table 603 with the nobil e .nenber 617 but al so by the
roller 631 attached to the distal end portidh of the arm 630. Accordingly,
the table 603 can be noved upward as the nobile nenbers 617 and 627 are
moved upward. When a second container 20 dj sposed at 15 the tqp ,out of
a plurality of setbadafessmantiereddirectirn orthediqbijie MeRPex, 63/ is
magazi ne 602 is taken qQut, the table 603 is noved up so as to place the
next one of the sEBBRAACHAtBPYRrdowaraxdt he same position (level) as the
previ ous one. 20

of the Iift 610 are coﬂP?oFégﬁéghé%fﬁféidiﬁrﬁo i Yémg%ﬁo 11@23 grzé
oroxi mal end_ por { FOREEER Ghaths AErEEhI A I g B Yhe R s 07 °
ising rats s cohfr BPEAr ORI HERe (A SRR oh, M) SR &N e
upper most o 36Wﬁe80§ﬁéi Qﬂntégﬁ“sié Mé&%@r&,oséﬂg q:dlrlre%s%%cf I'p\{fash%fs the
up the distal end portion 605 of the table 603 while
rotating along the bottom surface of the table 603.
The table. 603 is supported not only by a pin 606

10 connecting the table 603 with the mobile member 617 but
also by the roller 631 attached to the distal end
portidn of the arm 630. Accordingly, the table 603 can

be moved upward as the mobile members 617 and 627 are
moved upward. When a second container 20 disposed at

15 the top out of a plurality of second containers 20
stacked on the table 603 in the magazine 602 is taken
out, the table 603 is moved up so as to place the next
one of the second containers 20 in the same position
(level) as the previous one.

20 In this case, thé driving mechanisms 611 and 621
of the lift 610 are controlled such that the mobile
members 617 and 627 are moved upward at a different
rising rate from each other so as to move the proximal
end portion 604 and distal end portion 605 of the table

25 603 upward at a different rising rate from each other.
This difference in rising rate is controlled such that

the second container 20 disposed at the uppermost



nunber of the second containers 20 to be housed in the nmagazi ne 602. The
control of rising rate of these nobile nenbers 5 617 and 627 as

menti oned above can be effected by individually controlling the rotational
speed or driving tinme of the notors 612 and 622, or by suitably setting the
pitches of the screws 614 and 624. The control of rising rate of these
nobi | e menbers 617 and 10 627 may al so be effected by suitably

conbi ning these control neans. By the way, 3the <controls of the notors 612
and 622 can be effected by the control nmeans 50. The second

cont ai ner-suppl yi ng neans 600 i s exchangeably | oaded at the recessed
portion (a | oadi ngodftion takesiarhdwizantedc @asteoge dirvespeghpvei a§ Hhens)
3 formed in the base table 2 as shown in FIG 1. Alternatively, .a mechani sm
correspondi ng t o nwabéerfef silte negeond fqondd inansudle douhgeheugerd dRethe
recessed portion 3, and at the same time nmenbers correspondi ng 20 to

t he magazi ne-602 Bagazkeet@®fe 603 may be exchangeably | oaded at the
recessed portion 3. The filter-supplying nmeans 700 The filter-suggéégg

means 700 for supplyi nEh@ FeRerRy 1t isintmate of f8eses™rhidPp
Shove 8 paPtial SELT SRS 631 F GRemh A BrbAReEn £ PEn8 SEPEEER Blpplyi ng
means 700. As ShOfgdighgﬁéiléﬁéoﬁ£¥%llidg:%Lé'rotational speed ox
driving time of the motors 612 and 622, or by suitably
setting the pitches of the screws 614 and 624. The
control of rising rate of these mobile members 617 and
10 627 may also be effected by suitably combining these
control means. By the way, the controls of the motors
612 and 622 can be effected by the control means 50.
The second container-supplying means 600 is
exchangeably loaded at the recessed portion'(a loading
15 section for a second container-supplying means) 3
formed in the base table 2 as shown in FIG. 1.
Alternatively, a mechanism corresponding to the
lift 610 may be fixedly mounted underneath the recessed
portion 3, and at the same time members corresponding
20 to the magazine 602 and the table 603 may be

exchangeably loaded at the recessed portion 3.

The filter;supplyinq means 700

The filter-supplying means 700 for supplying
a leucocyte-eliminating filter is interposed between
25 the mobile table 500 and the mobile table 510. FIG. 10
shows a partial sectional view of one embodiment of the

filter-supplying means 700. As shown in FIG. 10, the



filter-supplying neans 700 is conposed of a mamgazine 702 functioning as a
hou8ing for the |leucocyte- elimnating filters 30, a table 703 di sposed at
the bottom of the magazine 702 for sustaining the 5

| eucocyte-elimnating filters 30 thereon, and a |ift 710 for noving the
tablfe 703 up and down within the nagazine 702. The magazine 702 is
constituted by a box having an open top, an open bottom and an i nner space
for 10 accommodating a plurality of-th | eucocyte-elimnating filters
30 superinposed one upon another with their inflow sides and outfl ow sides
being respectively orientated in the sane direction. A tube-holding nenber
705 for hol di ng t RélseEomaprpbying meame 20 difd compasech@fdiagraaamiae 706
for holding the third tube 35 are disposed respectively at the m ddl e of
the front side waP2(frectigpingia® a hosdng denfdeatlaIcOSHt @ e of the

back side wall (the left side_in FIG_10) of .the magazine 702. Linear slits
707 and 708 20 eil’l‘lb?%@%rﬁ%&%&%@dm&% /e disHosed &te W& ned in

| eucocyt ool mi nabPREOR; PF cFeS SAsaeih A HaT e RigAAganmos | n such a
ranner{ et L STERASLIDCPEPRL LN S WlE S.tliechiod Lo e 25
slits 707 and 708,19 b& NGLd:i ({04 hable 703 up and down within the
magazine 702.
The magazine 702 is constituted by a box having
an open top, an open bottom and an inner space for
10 accommodating a plurality of the leucocyte-eliminating
filters 30 superimposed one upon another with their
inflow sides and outflow sides being respectively
orientated in the same direction.
A tube-holding member 705 for holding the second
15 _tube 25 and a tube-holding member 706 for holding the
third tube 35 are disposed respectively at the middle
of the front side wall (the right side in FIG. 10) and
at the middle of the back side wall (the left side in
FIG. 10) of the magazine 702. Linear slits 707 and 708
20 for inserting and holding a tube therein are formed in
these tube-holding members 705 and 706, respectively.
Accordingly, the leucocyte-eliminating filters 30 are
housed in the magazine 702 in such a manner that the
second tube 25 and the third tube 35 attached to each
25 of the leucocyte-eliminating filters 30 are inserted
respectively into the slits 707 and 708 to be held

therein.



- 38 - As shown in FIG 11, the |eucocyte-elimnating filter 30 is
generally flat in shape and is provided with a housing 31 nade of a resin.
One end of the housing 31 is connected with the second tube 25 in 5 a
l'i quid-tight manner, and the other end thereof is connected with the third
tub® 35 in a liquid-tight manner by means of fusion or adhesion. To one end
portion of the second tube 25 extending into the housing 31 is attached a
filmlike filter 32 which is 10 . capabl3® of adhering and renovi ng

| eucocyte. Wth this filmlike filter 32, the interior of the housing 31
is partitioned into an inflow side space 33 and an outfl ow side space 34.
As for the material ofAshshdwn rin B f illl,ethg lengocyte-glaninasisgnt hetic
material, a woven fabric or a nonwoven fabric nmade of fine fibers may be
enpl oyed. Speci fi fikkerpI®sinfgenanald pwdleds iny shapei andadsr paPvided

pol yuret hane, polyvinyl formal, polypropylene, polystyrene, nitrocellul ose
and pol yvi nyl- chl 6itliea gusing i%xﬂﬁQH ©fegameisd® -of Ongt epFaPLcERSt it uti ng
aforenentioned fine fibers are pol yester, polyethylene, pokyprop¥lene,

pol yani de, cel | ul BResing| 3hcks canngcted wish thengrcrRBin&uP dpeln

pol ystyrene and pol yf! uor | ene. filmlike filter

32 is not bini tedati;.{‘iwaﬁ o%ggph 'aaé‘idﬁgﬁh@ PLhEr ﬁgggﬁ&%ﬁef’ﬁ tRe
drawi ng, but may gghggééggrggéi(¥ﬂgx¥ﬂ?}dpluggu5glihageaiqwghggight
| manner by means of fusion or adhesion. To one end
portion of the second tube 25 extending into the
housing 31 is attached a film-like filter 32 which is

10 capable of adhering and removing leucocyte. With this
film-like filter 32, the interior of the housing 31 is
partitioned into an inflow side space 33 and an outflow
side space 34.

As for the material of the film-like filter 32,

15 a pordus synthetic material, a woven fabric or
a nonwoven fabric made of fine fibers may'be employed.
Specific examples of such a porous synthetic material
are pdlyureihane, polyvinyl formal, polypropylene,
‘polystyrene, nitrocellulose and polyvinyl chloride.

20 Specific examples of material constituting
aforementioned fine fibers are polyester, polyethylene,
polypropylene, polyamide, cellulose, polyacrylonitrile,
- polymethyl methacrylate, polystyrene and
polyfluoroch;oroethylene.

25 The film-like filter 32 is not limited to that
composed of a single layer as shown in the drawing, but

may be a laminate composed of plural layers which



- 39 - differ one another in features, such as raw material, filmthickness
or porosity. The operation of this |eucocyte-elimnating filter 30 is
performed as follows. Nanely, a liquid to be 5 treated (bl ood or bl ood
conponents) is introduced via the second tube 25 into the inflow side space
33 to pass through the filtering material where any | eucocyte contained in
the liquid is adhered onto the filtering_magerial 32 thereby elimnating
the | eucocyte, and the 10 resultant liquid entering in the outfl ow
side space 34 is discharged via the third tube 35 out of the housing 31.

There is any partigagifar bne habtRBr' Hafdat@réde swieds ofaw eaterial,
| eucocyte-elimnating filter 30 to be 15 housed in the magazi ne 702.

However, the nunb@ilal thiekheseooytpoebsityating filter 30 may be 2 to 50
in general, nore preferably 10 to 25. The table 703 for nounting the
| eucocyt e- el.d m nati ngThel bperdfics df sphied eucedytedelininatuin@ilter t he
bottom of the magazine 702. This table 703 is fornmed of a plate-like (or a
frame-1ike) nmenbeBd0 dsdpeméormpdpast fohlows i hdlamed w04 noigrid| ton hehe
extended end 719 of the nobile nenber 717 to be explained hereinafter is
secured to % he undaestgd dblopd 985 bloodtcomporrets This tiirodwRd aride
noved by neans of the lift (an elevator) 710 in the direction of Y. This
lift 710 the second tube 25 into the inflow side space 33 to
pass through the filtering material where any leucocyte
contained in the liquid is adhered ontoc the filtering
material 32 thereby eliminating fhe leucocyte, and the
10 resultant liquid entering in the outflow side space
34 is discharged via the third tube 35 out of the
housing 31.
There is any particular limitation regarding the
number of the leucocyte-eliminating filter 30 to be
15 housed in the magazine 702. However, the number of
the leucocyte-eliminating filter 30 may be 2 to 50 in
general, more preferably 10 to 25,
The table 703 for mounting the leucocyte-
eliminating filter 30 is disposed in the wvicinity of
20 the bottom of the magazine 702. This table 703 is
formed of a plate-like (or a frame-like) member, and
the top portion of the arm 704 mounted on the extended
end 719 of the mobile member 717 to be explained
hereinafter is secured to the underside of the
25 table 703.
The table 703 can be moved by means of the lift

{an elevator) 710 in the direction of Y. This lift 710



- 40 - is conposed of a notor 712 functioning as a driving source, a sh
713*extending vertically and connected to the rotation axis of the notor
712, a pair of supporting nmenbers 715 and 716 rotatably supporting the 5
upper portion and | ower portion of the shaft 713, and a nobil e nmenber 717
whith is adapted to be noved al ong the |ongitudinal direction of the sh
713. The outer periphery of the shaft 713 igg provided with a screw 714,
while a nut 718 engaging with the 10 screw 714 is attached to the
nobi |l e nenber 717. The nut 718 nay be a ball screw as nentioned above.
the shaft 713 is jgtabRfob8dacPr&drd s TEY flinccidmimgdasmeany iefinghe not or
712, the nut 718 is caused to nove upward, thus causing the nobile nenb
15 717 to nogeunpeard shattir 7 Ehtéytendimy erdxitel cadlllye afi3 ciomnkeicked vi a
the arm 704 to the nobile nenber 717, the table 703 can be noved upward
t he nobi | e nenber tdl¥hesrobatilonpamis. ofiNiche otaahdfli2,7 88 padxr otfat ed i n
reverse to the aforenentioned direction, the nobile 20 menber 717

caused to nove dosnppedtingenembexnstThlh nd dblée xrddaitalian sapporting the

| eucocyte-elimnating filter 30 disgosed at the top out of a plurality

| eucocyt e- 8l i m navPRErfPeroien3andt
is taken out, the nmotor 712 is energized to noved up the table

703 so as to plac@ mﬁblhéxme%h%roﬁl?rﬂh#%huﬁﬁnﬁé;

t he sane position

702 25

10

15

20

25

rArtinn ofptheyhatt (18 nagdzi
Rigdyiteatien gromed; adengo

the longitudinal direction of the shaft 713.

The outer periphery of the shaft 713 is provided
with a screw 714, while a nut 718 engaging with the
screw 714 is attached to the mobile member 717.

The nut 718 may be a ball screw as mentioned above.

When the shaft 713 is rotated in a predetermined
direcfion by means of the motor 712, the nut 718 is
caused to move upward, thus causing the mobile member
717 to move upward concurrently. Since the table 703
is fixed via the arm 704 to the mobile member 717, the
table 703 can be moved upward as the mobile member 717
is moved upward. When the shaft 713 is rotated in
reverse to the aforementioned direction, the mobile
member 717 is caused to move downward together with the
table 703. -

When a leucocyte-eliminating filter 30 disposed at
the top out of a plurality of leucocyte-eliminating
filters 30 stacked on the table 703 in the magazine 702
is taken out, the motor 712 is energized to moved up
the table 703 so as to place the next one of the

leucocyte-eliminating filters 30 in the same position

af t

af t
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- 41 - (level) as the previous one. In this case, the operation of the
notdr 712 is controlled by the control neans 50. The filter-supplying neans
700 i s exchangeably 5 | oaded at the recessed portion (a | oading
section for a filter-supplying nmeans) 4 forned in the base table 2 as shown
in FIG 1. Aternatively, a mechanismcorresponding to the lift 710 may be
fixedly nounted underneath the recessed 1043 . portion 4, and at the sane
ti me menbers corresponding to the nagazine 702 and the table 703 nay be
exchangeably | oaded at the recessed portion. The tube-sealing neans 800 The
t ube- seal i ng rrean{sl&@&l?]swlismqﬁeé\mﬁm@méwe In this fdasiegr theppl yi ng.
means 700 for sealing the inner passage of the third tube 35 (or the fourth
tube 45) after thepéhatiohube B o7 dé Wonrold e byt thieulkentzolThi s
t ube-seal i ng neans 800 conprises a plurality 20 of clanps 810 for

bl ocki ng t he.i nnexmegassage of the third tube 35 by ni pping and
press-closing it, and a clanp magazi ne 820 for housi ng and hol di ng t hese

cl anps 810. As shown i Thé| filter-supplotiogp rebhsi J0Pade exchingeably

pl ate-1i ke menber whose one side is provided with a V-shaped cut
functioning as a hoadedgayrthyaekssad portion (a loading section for

a filter-supplying means) 4 formed in the base table 2
as shown.in FIG. 1.
Alternatively, a mechanism corresponding to the
1ift 710 may be fixedly mounted underneath the recessed
10 portion 4, and at the same time members corresponding
to the magazine 702 and the table 703 may be
exchangeably loaded at the recessed portion.

The tﬁbe-sealinq means 800

The tube-sealing means 800 is disposed beside the
15 filter-supplying means 700 for sealing the inner
passage of the third tube 35 (or the fourth tube 45)
after the third tube 35 is connected with the fourth
tube 45.
This tube-sealing meané 800 comprises a plurality
20 of clamps 810 for blocking the inner passage of the
‘ third tube 35 by nipping and press-closing it, and
a clamp magazine 820 for housing and holding these
clamps 810.
As shown in FIG. 12, the clamp 810 is made of
25 a plate-like member whose one side is provided with
a V-shaped cut functioning as a guiding groove 811 and

also with a slit 812 formed contiguous with the guiding



also'wth a slit 812 fornmed contiguous with the guiding - 42 - groove
811* The width "H' of the guiding groove 811 is designed such that it is
slightly smaller than the value of difference between the outer dianeter
and the inner dianmeter of a tube to be sealed, i.e. the third tube 35
(nafrely, twice the tube wall thickness). Therefore, when the third tube 35
is inserted into the guiding groove 811 anggslid along the guiding groove
811 into the slit 812 to be set therein, the third tube 35 is pressed from
both sides by the inner 10 wal s of the slit 812 and col | apsed, the

i nner surface of ghgot8i 8811 UbmE5RRINT oRMahed giidinengroavehenl t hus

seal ing the-inner passage thereof. The clanp magazi ne 820 is constructed

such that a plurajstjedight@ndscs ¥hanithdsisadight1gnémad/idrlThan the
t herein, and the clanps %10 t hus housed therein can be taken out manual ly

or automatically e8audyodneif fdwericd betniadmghee auted0d immeter andstheact ed
such that the clanps 810 can be taken out and at the sane tine the clanp
810 thus taken ouinnan diaméterhef] & iz to be Iseatlled,d it.ebe t3e &hirde
fourth tube 45 for sealing these tubes. According to this invention, the
t ube- seal i pg meantuBe03$5 s(mamely jvittveicce dhehdudeomaddntthdekaesisanp 810, but
may be constructed such that an internediate 25 portion of the tube is
f usi on- bonded (by neanthefefexe, when the third tube 35 is inserted into
| the guiding groove 811 and slid along the guiding
groove 811 into the slit 812 to be set therein, the
third tube 35 is pressed from both sides by the inner
10 walls of the slit 812 and collapsed, the inner surface
of the third tube 35 being contacted with one another,
thus sealing the inner passage thereof.
The clamp magazine 820 is constructed such that
a plurality of clamps 810 can be stacked and held
15 therein, and the clamps 810 thus housed therein can be
taken out manually or automatically one by one.
The tube-sealing means 800 may be constructed such
that the clamps 810 can be taken ocut and at the same.
time the clamp 810 thus taken out can be attached to
20 the third tube 35 or the fourth tuLe 45 for sealing
these tubes.
According to this invention, the tube-~sealing
means 800 is not limited to the aforementionéd clamp
810, but may be constructed such that an intermediate
25 portion of the tube is fusion-bonded (by means of heat

bonding or ultrasonic bonding) and the fusion-bonded

portion is cut and separated from each other (namely,



bondi ng or ultrasonic bonding) and the fusion-bonded portion is cut and

separated from each other (nanely, - 43 - a tube fusion-bonding
apparatus). The control means 50 The control neans 50 is constituted by a
central processing unit (CPU of a personal conputer or 5 a

m cfoconputer. Optionally, the control nmeans 50 nmay be provided with a
menory, an external input nmeans such as kewdoard, a recordi ng nedi um such
as a floppy disk and a hard disk, and a transmtting nmeans for

comuni cating with other conputers. 10 This control nmeans 50 is
el ectrically connactebdewftsibhebbnditg cappatatars)suppl yi ng nmeans 100, the
roll er punp 200, a tube-transferring neans 300, the driving nechanismfor

t he tabl es 500 an@th81€ontrch méansb®0 connecti ng devi ces 400, each of

t ube-reshapi ng 15 means 450, the second contai ner-supplying neans 600,
the filter-supplying nEbascgotrol meanhSkda iovpsidamtegOdy socantral
control the operation of these devices. The operation of each of these

devi ces can be nBEuQCP?SbBGf@mh@d(Q@U)nﬂdrﬁgnﬁn§0@ﬁltﬂ@m@m§ﬁ§tb@n 20
section 60, or automatically perfornmed according to the sequence r ogr anmed
i n advance5i n t he2cBAEFOFORBUERT 50 Qptkanfldive copitrolTReapgep gtméﬁ

section 60 Various devices such as keys, |evers, bottaons,
be provided with a mémory, an external input means such

as key-board, a recording medium such as a floppy disk
and a hard disk, and a transmitting means for
communicating with other computers.

10 This control means 50 is electrically connected
with the first container-supplying means 100, the
roller pump 200, a tube-transferring means 300, the
driving mechanism for the tables 500 and 510, each of
tube-connecting devices 400, each of tube-reshaping

15 means 450, the second container-supplying means 600,
the filter-supplying meens 700, the tube-sealing means
800, so as to control the operation of these devices.

The operation of each of these devices can be
manually performed by making use of the operation

20 section 60, or automatically performed according to the
sequeece programmed in advance in the control means 50
(a sequence control).

The operation section 60

Various devices such as keys, levers, boﬁtoms,
25 switches or dials may be provided and suitably arranged
as required in this operation section 60. These

devices can be manually operated so as to perform the



25 switches or dials may be provided and suitably arranged as required
in this operation section 60. These devices can be nmanually operated so as

to performthe - 44 - setting of a condition, the ordering of run/stop,
the actuation of driving sections, and the selection of operation nodes. As
for*the sheet materials constituting the first 5 container 10 and the

second contai ner 20, the enployment of flexgle polyvinyl chloride is.
preferable. As for the plasticizer useful in this non-rigid polyvinyl
chloride, it may be selected from phthal ate, adipate and trinellitate.

Among them 10  get€ifgtéy! decyndipivhalidie ddddiinggrRd dun/stdeqythe

pht hal ate (DnDP) are preferable. The content of these plasticizer should
preferably be 30 aetuftpeuntsf byriveimghtsqrarickil] pard they ssdiegittionf offol yvi nyl
chl oride. As other kinds of sheet materials constituting the 15 first
contai ner 10.and ¢perationdmedes ai ner 20, polyolefins, i.e., a polyner or
copol yner of olefin or diolefin such as ethyl ene, propylene, butadi ene and

i soprene may be enpl oyksl. féortiex sstpet; nEdiepdtaiyd @ons tidiuimgpthendirst

et hyl ene-vinyl acetate copolynmer (EVA), 20 a polynmer bl end conprising

EVA and ang ki nd ofntatnepplésand thestegand contaigeriztat ithe of t hese

pol ynmers may be enpl oyed. Furthernore, polyesters such as pol yethyl ene

t er epht hal at e ( PESpplophentitgf cfikexible polyvinyl chloride is
preferable. As for the plasticizer useful in this
non-rigid po;yvinyl chloride, it may be selected from
phthalate, adipate and trimellitate. Among them,

10 di(ethylhexyl) phthalate (DEHP) and di-(n-decyl)
phthalate (DnDP) are preferable. The content of these
plasticizer should preferably be 30 to 70 parts by
weight per 100 parts by weight of polyvinyl chloride.

As other kinds of sheet materials constituting the

15 first container 10 and the second containexr 20,
polyolefins, i.e., a polymer or copolymer of olefin or
diolefin such as ethylene; propylene, butadiene and
isoprene may be employed. For example, polyethylene,
polypfopylene, ethylene-vinyl acetate copolymer (EVA),

20 a polymer blend comprising EVA and any kind of
thermoplastic elastomer, or a combination of these
polymers may be employed. Furthermore, polyesters such
as polyethylene terephthalate (PET), polybutylene
terephthalate (PBT) and poly-1,4-cyclohexane dimethyl

25 terephthalate (PCHT); and polyvinylidene chloride may
be employed.

As for the material for constituting the tubes 15,



terepht hal ate (PBT) and pol y-1, 4-cycl ohexane di net hyl 25 terepht hal ate
(PCHT); and polyvinylidene chloride may be enpl oyed. As for the naterial

for constituting the tubes 15, - 45 - 25, 35 and 45, polyolefins such as
pol yvi nyl chloride, polyethylene, polypropylene and EVA; polyesters such as
PET* and PBT; thernopl astic el astoners such as pol yurethane, pol yam de,
silicone, polyester elastoner, 5 pal yayg de. el ast oner and

st yrene- but adi ene- styrene copol yner; or a conbi nation of any of these

pol yners may be enpl oyed. Anmong them polyvinyl chloride is nost preferable

in view of its supbabhbiandf s e SRS dY QBIehiioRl thloride
The tubes to be connected mﬁth'gg%ﬁﬁ%ther I n the tube-connecting devi ce 400

shoul d pref erabl ypbeyéeh{eénef lbdslby?ﬁmrmn§idﬂd @VAtpeliyals terse aakthotber
in view of the easiness and relitability of connection. Additionally, the

tubes to be connepkgdandt bBepacCtheifEpldstic eladtmmiedsprsafcdy &lsl y be of the
substantially sanme size in inner dianeter and also in outer dianmeter. Now,

one enbodi nent of pbeyapeyhare) i pohgdnide netildddmesl [podlyiesteat iedgstoterd) by
maki ng use of the aforenentioned | eucocyte-elimnating apparatus 1 20
accordi ng 50 thi spphyemideneiastomer eapl & tyorkneHhud aditeingt s¢amenieses t he
folTow ng steps. (1) The f[rSt contaiper-§uppu¥ing means 100 is

copolymer; or a combination of any of these polymers‘

may be employed. Among them, polyvinyl chloride is

most éreferable in view of its suitability for

an automated.mass production. _

10 The tubes to be connected with each other in the
tube-connecting device 400 should preferably be formed
of the same or similar material to each other in view
of the easiness and reliability of connection.
Additionally, the tubes to be connected with each other

15 _should preferably be of the substantially same size in
inner diameter and also in outer diameter. |

Now, one embodiment of leucocyte-eliminating
method (cell-eliminating method} by making use of the
aforementioned leucocyte-eliminating apparatus 1

20 according to this invention will be explainéd.

This methéd compriées the following steps.

(1) The first container-supplying means 100 is

actuated to transfer the first container 10 containing
. in advance a liquid to be treated to the blood
25 component-transferring portion 140.

(2) The tube-transferring means 300 is actuated

to hold an intermediate portion of the first tube 15 of



actuated to transfer the first container 10 containing in advance a |liquid

to be treated to the bl ood 25 conponent-transferring portion 140. (2)
The tube-transferring means 300 is actuated to hold an internedi ate portion
of the first tube 15 of - 46 - the first container 10 which has been

transferred to the bl ood conponent-transferring portion 140, and the first
tube 15 held in this manner is transferred 4lg0 the roller punp 200 where the
head 210 is in an open state. 5 Af ter the first tube 15 is loaded in
the head 210, the head 210 is closed, thus making it ready for transferring

the liquid to be gyeatedss (& ggfhéf”%b*ﬁﬁ@%ﬁf%&s‘%&e%?%&%n%@@rk%da€buated

so that the tube-connecting device 400 nounted on the table 500 is

| oaded with the epgl DIdd®@ cotipdithtitiindfele iy Q)‘ér\&&bh agot hanandngortion

of the second tube 25 Connected to the | eucocyte-elimnating “filter 30

which is positiongg-g¢ ﬁxhsetw Kd1d hie YK aRnneuC dey teatlsifeiciati 89 thbeters
30 in the nagazi ne 702. (4) The tube-connecting device 400 is

actuated as nentigsETeR tZ0E araed thee hdads210ulie in wint bpehessatend
tube 25. (5) The nobile table 500 is noved in the direction of "Z", and at
the same tine theafvde-tRd first trubesls risnd oaelads iR0@hies haatiudanléd the
transfer the first tube 15 and the second tube 25 to the tube-

head 210 is closed, thus making it ready for

transferring the liquid to be treated.

(3) The tube-transferring means 300 is actuated

so that the tube-connecting device 400 mounted on the

10 table 500 is loaded with the end portion of the first
tube 15 as well as the end portion of the second tube
25 connected to the leucocyte-eliminating filter 30
which is positioned at the top of the stacked
leucocyte-eliminating filters 30 in the magazine 702.

15 (4) The tube-connecting device 400 is actuated as
mentioned above to connect the first tube 15 with the
second tube 25.

(5) The mobile table 500 is moved in the
direction of "zZ*, and at the same time the tube-

20 transferring means 300 is actuated to transfer the
first tube 15 and the second tube 25 to the tube-
reshaping apparatus 450, thereby positioning these
tubes in the tube-reshaping apparatus 450.

(6) The tube-reshaping apparatus 450 is actuated

25 as meﬁtioned above to reshape the deformed connected

portion formed between the first tube 15 and the second

~ tube 25, thereby ensuring the normal flow passage of



reshapi ng apparatus 450, thereby positioning these tubes in the
t ube-reshapi ng apparatus 450. (6) The tube-reshapi ng apparatus 450 is

actuated 25 as nentioned above to reshape the deforned connected
portion formed between the first tube 15 and the second tube 25, thereby
ensuring the normal flow passage of - 47 - the tube. (7) The

tube-transferring means 300 is actuated so g-hat_the tube-connecting device
400 nounted on the table 510 is | oaded with the end portion of the third 5
tube 35 connected to the | eucocyte-elimnating filter 30 which is
positioned at thethept@befhe stacked | eucocyte-elimnating filters 30
housed in the magazine 702 as well as the end portion of the fourth tube 45

connected to the secon@7§onthé ngibeOt ¥AnetehSinkd) means BU0 tisoReduatetine top
of the stacked second containers 20 housed .in the magazine 602. (8) The

t ube- connect ing dsgi tRa#O0fhé stulbbé-Ltedmiedsi ne aviresd 4000w unteto bR ehet he
third tube 35 with the fourth tube 45. 15 (9) The nobile table
510 is noved in thabller®t0i bs bbaded ,withl tHe térel pomtidmef thet thédrd
transferring nmeans 300 is actuated to transfer the third tube 35 and the

fourth tubg 45 totube 3bhbeonnestedity tdppdraatacs ytsh.eltimeimstbingoSiifliteni ng
t hese 20 tubes in the tube-reshapi ng apparatus 450. .
30 which is positioned at the top of the stacked

leucocyte-eliminating filters 30 housed in the magazine
702 as well as the end portioq of the foprth tube 45
connected to the second container 20 which is

10 _ positioned at the top of the stacked second containers
20 housed in the magazine 602,

{8) The tube-connecting device 400 is actuated as
mentioned above to connect the third tube 35 with the
fourtﬁ tube 45.

15 (%) The mobile table 510 is moved in the.
direction of "2", and at the same time the tube-
transferring means 300 is actuated to transfer the
third tube 35 and the fourth tube 45 to the tube-
reshaping apparatus 450, thereby positioning these

20 tubes in the tube-reshaping apparatus 450.

(10) The tube-reshaping aéparatus 450 is actuated
as mentioned above to reshape the deformed connected
portion between the third tube 35 and the fourth tube
45, thereby ensuring the normal flow passage of the

25. tube.

The aforementioned steps (3) to (6) and the

aforementioned steps (7) to (10) may be performed



(10) The tube-reshaping apparatus 450 is actuated as nentioned above to
reshape the defornmed connected portion between the third tube 35 and the
fourth tube 45, thereby ensuring the normal flow passage of the 25

tube. Ahe aforenentioned steps (3) to (6) and the aforenentioned steps (7)
to 1(10) may be perforned - 48 - concurrently, or the steps (7) to (10)
may be performed prior to the steps (3) to 4&)._Qherwise, the steps (3) to
(6) and the steps (7) to (10) may be perforned alternately (in parallel). 5
(11) The roller punps 200 are actuated to discharge and transfer the

liquid to be treafchire@nthy,l bEStneostapder7) o Theo | i%gbéli-i i

fromthe first container 10 is introduced via the first and t he

second tube 25 i an_ibhetbeuﬁecgtgpgl_'(gq n@éi(@) 10 Otherﬁiééﬁrt}_@ stegpsed at
t he uppernost position-of the stacked |eucocyte-elimnating filters 30,
thereby allow ng t(B¢ kobqyed nadpthe stépmgmir&l@xgpwap-belpéﬁmgw
filters 30, thus elimnating the | eucocyte contained in the liquid. The
resul tant treatedalitgundtély (in parablerpnponents) passed through the

| eucocyte- elimnating filters 30 and renoved of |eucocyte is then
I ntroducedsvia the thi(d1jub®h85rahbert hpurkfosir200 tardee akStuattest thee second
contai ner 20 di sposed at the uppernost position of the stacked second
cont ai ner 20, andddschezge and transfer the liquid to be treated from
the first container 10. The liquid discharged from the
first container 10 is introduced via the first tube 15
and the second. tube 25 into the leucocyte-eliminating
10. filter 30 disposed at the uppermost position of the
stacked 1euéocyte—eliminating filters 30, thereby
allowing the liquid to pass through the leucocyte-
eliminating filters 30, thus eliminating the leucocyte
contained in the liquid. The resultant treated liquid
15 (blood components) passed through the leucocyte-
eliminating filters 30 and removed qf leucocyte is then
introduced via the third tube 35 and the fourth tube 45
into the second container 20 disposed at the uppermost
position of the stacked second container 20, and stored
20 therein.

(12) When a predetermined amount (almost the
entire volume in this embodiment) of the liquid to be
treated is discharged from the first containexr 10, the
operation of the roller pump 200 is suspended.

25 The timing of suspension of the roller pump 200

may be effected by preliminarily setting the operation

time of the roller pump 200 in a timer which is built



20 therein. (12) Wen a predeterm ned amount (al nost the entire vol unme
in this enbodinent) of the liquid to be treated is discharged fromthe
first container 10, the operation of the roller punp 200 is suspended. 25
The tim ng of suspension of the roller punp 200 may be effected by
prefimnarily setting the operation tine of the roller punp 200 in a tiner
which.is built - 49 - in the control meajy %0. In this case, the
operation tine of the roller punp 200 nay be suitably determ ned, taking

i nto consideration various conditions such as the rotation nunber (the

anount of dischargg)tRé £€BftPol mean®|d®s PHMTNAW A¥é ! ey dpeFatibnt he
liquid in the first container 10. Alternatively, the operation and

suspensi on of thetimél 6f phepraDDeﬁmdge 00 tieyt bRl s ekl yp aisiterafined,
i nformation.froma detection means which is nmounted for 10 detecting a
predet erm ned vol takingg iheotcensiderdtipn dradiaiushaontEeri otiss slnahgad from
the first container 10. The detection neans useful in this case may be an
optical sensor whthé rstabpablmunibenpftilcaldmouwidt exft idigahiaerdei)quifdthevel in
the first container 10 15 di sposed at the bl ood conponent-transferring
section 14§, an optlter pempo?0hhamdt the pusliumeodd the diguideimedihet e
porfion of the tube 15, 25, 35 or 45 to optically detect a passing of an
i nterface of first container 10. _
Alternatively, the operation and suspension of the
roller pump 200 can be controlled on the basis of
information from a detection means which is mounted for
10 detecting a predetermined volume of the treating liquid
that has been discharged from the first container 10.
The detection means useful in this case may be
an optical sensor which is capable of optically
detecting the liquid levél in the first container 10
15 .disposed at the blood component-transferring section
140, an optical sensor which is positioned at
an intermediate portion of the tube 15, 25, 35 or 45
to optically detect a passing of an interface of
vapor/liquid within the tube or an interface of
20 liquid/liquid (each differs in transmittance from the
other), a weight sensor for detecting the weight of the
first container 10, a weight sensor for detecting the
weight of the second container 10, or a pressure sensor
for detecting the pressure within the tube poxrtion
25 disposed on the upstream side of the roller pump 200.
(13) An intermediate portion of the third tube

35 is sealed by the clamp 810 by making use of the



vapor/liquid within the tube or an interface of 20 liquid/liquid (each
differs in transmttance fromthe other), a weight sensor for detecting the
wei ght of the first container 10, a weight sensor for detecting the weight

of the second container 10, or a pressure sensor for detecting the pressure

within the tube portion 25 di sposed on the upstream side of the roller
punp 200. (13) An internediate portion af t4e third tube 35 is seal ed by
the clanp 810 by naking use of the - 50 - tube-sealing neans 800. (14) A

| i nked body conprising the first container 10, the |eucocyte-elim nating
filter 30 and t hetabeesdatingamaans 2800s pl aced on a take-out section 5 of
the 5 table 2 (see FIG 1). |If required, a tube fusion- bonding

appar atus (not shown) (&¢)belAehphkeddaedy fecnmni-shony the ifitrstmedndiadner
portion of t.he fourth tube 45 (by nmeans of heat bonding or ultrasonic

bondi ng) and-t he 10si thebbeuedcybe+¢biminating fiktemn e padathe isecdnd
second container 20 fromthe |inked body. As a result, a blood preparation
(the second conta¢ﬂ@ta20?rmhpchslﬁla¢QﬁaQn(ﬁnﬂﬁhﬁnﬂgﬁ(§e§§10me5a9¢o#helcaIIy
prepared. (15) The lift 610 of the second contai ner- suppl yi ng
neans 600 bs act ub@Rletd (Bee FHe- nbkt é%%dﬁﬂﬁﬁ@ﬁ%hlﬁeﬂu@& fysiea8-upper nost

position (the container supplying positiqn). Likew se, the I|ft 710 of the
bonding apparatus (not shown) may be employed to

- fusion-bond an intermediate portion of the fourth tube
45 (by means of heat bonding or ultrasonic bonding) and
the fﬁsion~bonded portion is then cut to separate the

10 second container 20 from the linked body..

As a result, a blood preparation (the second
container 20) which is free from leucocyte can be
automatically prepared.

(15) The 1lift 610 of the -.second container-

15 supplying means 600 is actuated to move the next second
container up to the uppermost position (the container
supplying position). Likewise, the 1lift 710 of the
filter-supplying means 700 is actuated to move the next
leucocyte-eliminating filter up to the uppermost

20' position (the filter supplying position).

(16) By repeating the aforementioned steps (1) to
(15), a blood preparation removed of leucocyte can be
automatically and continuously prepared.

Examples

25 This invention will be further explained with

reference to the following specific examples.

A leucocyte-eliminating apparatus having



filter-supplying neans 700 is actuated to nove the next

| eueocyte-elimnating filter up to the uppernost 20 position (the
filter supplying position). (16) By repeating the aforenmentioned steps (1)
to (15), a blood preparation renoved of |eucocyte can be automatically and
conti nuously prepared. Exanples 25 This invention will be further
explained with reference to the foll ow ng §HEC|fic exanples. A

| eucocyte-elimnating apparatus havi-ng 1 - a construction as
illustrated in FIGS. 1 to 12 was nmanufactured. Ten pieces of blood

col | ection bag (thedidiiuconimiaienh attatod ioxirtcs al vel 1yl val ori de

each 5 cont ai ni ng whol e bl ood from human body (added with an
anti-coagul ant), dat.fdeassdf |eucocyte filter provided with a porous

pol yurethane filmas a filtering material, and ten pieces of bl ood
conponents bag (the sersimgidnidte bl oskdeodfl editdvnbbagpgithel dilrsehl ori de
10 were prepared. Each of the blood collection bags was set on the
first container- seoptainee ek dadlexibde polllysinydnchidgride kecked in a
nmagazi ne and positioned at the recessed ‘portion 3. Likew se, each |eucocyte

filter wasshousedomntaimignarhod eabd opds ifihoon dekmain bhwdyi?qaddedr wisbsed
porfion 4. Under this condition, the | eucocyte-elimnating
an anti-coagulant), ten pieces of leucocyte filter
provided with a porous polyurethane film as a filtering
material, and ten pieces of blood components bag (the
second container) made of flexible polyvinyl chloride
10 were prepared. Each of the blood collection bags was
set on the first container-supplying means. Each blood
" collection bag was housed in a magazine-and positioned
at the recessed portion 3. Likewise, each leucocyte
filter was housed in a magazine and positioned at the
15 recessed portion 4.
Under this condition, the leucocyte-eliminating
apparatus was actuated to carry out the aforementioned
- steps (1) to (16), to obtain a plurélity of blood
component bags each containing blood components removed
20 of leucocyte (n=10).

The blood (before a leucocyte-eliminating
treatment) in the blood collection bag and blood
components (after a leucocyte-eliminating treatment) in
the blood components bag were sampled, and the samples

25 thus obtained were subjected to a measurement for

counting the number of cells by making use of

an automatic blood cell counter {Toua Iryo Densi Co.;



apparatus was actuated to carry out the aforenentioned steps (1) to (16),
to dbbtain a plurality of bl ood conponent bags each contai ni ng bl ood
conponent s renoved 20 . of leucocyte (n=10). The bl ood (before a

| eucocyte-elimnating.treatnment) in the blood collection bag and bl ood
conponents (after a | eucocyte-elinmnating treatnent) in the bl ood
conmponents bag were sanpled, and the sanpl g3 2% t hus obtai ned were

subj ected to a nmeasurenent for counting the nunber of cells by making use
of an automatic blood cell counter (Toua Iryo Densi Co.; - 52 - Sysnex
NE- 6000) . The r.ess¥émeRrRES6O0O) J N Thablreshltbaklre $hBehoia @able 1. After a
| eucocyte- - | eucocyte- elimnating elimnating treatnent

treat ment Armount of 458. 69. 9 Tabdegill. 5 liquid (M) Tota

nunber. 20.51.5X10[err] 18.72.0X10[err] of erythrocyte Total nunber

25. 87. 0X10[ ekr] 3.8F. 7XIO[err] 10. of T eug TEe Totar nurmper
10.92. 0X10[ err] 7.2[drr]1.1Xx10[ err]|BPEPFQtRi et As ;ﬁ%ﬁriﬁ Table 1| the

| eucocyte-elimnation : leucocyte- leucocyte-
5 eliminating eliminating
treatment treatment
Amount of _458.6i9.9 415.6*11.5

liquid (ml) :
Total number | 20.5%1.5X1011 | 18.7%2.0%x1011
of erythrocyte
Total number | 25.8%+7.0X1011| 3.8+2.7X105
10 . of leucocyte
Total number | 10.9%2.0X1011 /| 7.2 *+1,1x1010
of platelet

As shown in Table 1, the leucocyte-elimination

ratioﬁof the blood components (a mixture of
15 concentrated erythrocjte and concentrated platelgt) in
the blood component bag was of a high level.

Then, a bag for preserving platelets (a platelet
preservation bag) was provided, and the tube from the
platelet preservation bag was aseptically connected

20. with the tube from the blood component bag obtained in
the aforementioned step by making use of a tube-
conneéting device of the same type as shown in the
drawings, whereby obtaining a double-linkage bag.

Then, this double-linkage bag was subjected to

25 a centrifugation (centrifugation ponditions: 186 X G;
6.5 minutes) by making use of a centrifugal separator,

thereby separating the blood components contained



rati o of the blood conmponents (a m xture of 15 concentrat ed
erythrocyte and concentrated platelet) in the bl ood conponent bag was of a
high level. Then, a bag for preserving platelets (a platelet preservation
bag) was provided, and the tube fromthe platelet preservation bag was
aseptically connected 20 with the tube fromthe bl ood conponent bag
obtained .in the aforenentioned step by nekiggg use of a tube- connecting
device of the sanme type as shown in the drawi ngs, whereby obtaining a
doubl e-l i nkage bag. Then, this double-Ilinkage bag was subjected to 25

a centrifugation {eaMd Ib1sE | Umpgoidit! RS int80 tikoCphlsasyi aUkes) by
maki ng use of a centrifugal separator, thereby separating the bl ood

conponents cont aigeterythrdtrte iYayidie aidoed paamegeeniapeg.i nto two phases,
i.e. an erythrocyte layer and a platelet |ayer. Then, the bl ood conponent

bag was pressed to di S gechHddldoadt eotipotentt bayt wag plhesspdetol ayer 5
contained therein and transferred into the platelet preservation bag via
t he tube connectidisdherdevtimgilatBlet consititetinadi #he ppperohapért he tube
was fusion-bonded by using a tube fusion-bondi ng apparatus, and the
f usi on- bonged porcomtraioied hehendim wasl doansfferreéd intowhbeepyatélatni ng a
concentrated erythrocyte, (erythrocyte preparation: 255 12nm) filled in the -
bl ood conponent I(Epsenvaticenday vdredhe dubeecophasting the two bags.
Then, an intermediate portion of the tube was
fusion-bonded by using a tube fusion-bonding apparatus,
and the fusion-bonded portion of the tube was cut off,
10 whereby obtaining a concentrated erythrocyte
(exrythrocyte preparatioh: 255 + 12ml) filled in the
blood component bag and a concentrated platelet plasma
(platelet preparation: 158 =+ 18ml) filled in the
platelet preservation bag (n = 10).
15 ﬁhen the number of cells in these erythrocyte
preparation and platelet preparation was measured in
the same manner as explained above, the total number of
leucocyte in the erythrocyte preparation was found to
be 2.9 + 1.8 x 105, and the total number of
20 . leucocyte in the platelet preparation was found to be
8.2 £ 4.1 X 104, each indicating a low level of the
number.
Although this invention has been described with
reference to the specific'embodiments of cell-~
25 eliminating apparatus and the cell-eliminating method

shown in the drawings, this invention should not be

considered to be limited by these specific embodiments.



(platel et preparation: 158 18nml) filled in the platelet preservation bag
(n =10). 15 When the nunber of cells in these erythrocyte
preparation and platel et preparation was neasured in the same nanner as
expl ai ned above, the total nunmber of |eucocyte in the erythrocyte
preparation was found to be 2.9 1.8 x 105, and the total nunber of 20

| eucocyte in the platelet preparation was fguund to be 8.2 4.1 x 104, each
indicating a | ow | evel of the nunber. Although this invention has been
described with reference to the specific enbodi nents of cell- 25

el i mnating appar fbpSeRaflpi s € | £ Bhd N dBH{ihaPRIgHHISANY ricdnshfay be
drawi ngs, this invention shoul d not be considered to bé limted by these
speci fi c enbodi negbfistructe@dsuchothaxX il &xdrdEdr lof thentfdinadr - suppl yi ng
means may be constructed such that the transfer of the first containers is
performed by.suspesftagnéhenidypepforited 38 cuspdinling ahembyempking by
placing themon a turn-5 table or on a nobile table. Furthernore, the
li qui d transfer mesasofsanhdok efdr ikdreybxrt)y @ dy elamimy them way abtukor med
of a mechanismwhere the liquid to be treated in the first container is

transferred by nekabbetdor omsa mdbild didblEd (gravitation); an
apparatus for pressing (pushing pressure) the first container; an apparatus
for Furthermore, the liquid transfer means is not

restricted to a roller pump, but may be formed of
a mechanism where the liquid to be treated in the first
container is transferred by making the most of a fall
10 (gravitation); an apparatus for pressing (pushing
pressure) the first contalner, an apparatus for
reducing the inner pressure of the second container
(for example, a pressure-reducing chamber housing the
second container); or any combination of these
15 apparétuses.

Further, the cell-eliminating filter is not
limited to the aforementioned leucocyte-eliminating
filter, but may be a filter which is capable of
selectively eliminating platelet, erythrocyte, specific

20 lymphocyte (such as T cell, B cell and NK cell) in
| leucoéytes, microglobulin, élbumin, globulin or immune
complex. The cell-eliminating filter may be those
which are capable of eliminating two or more kinds of
these cells.
25 In the above embodiment, both first and second
| containers are cqnstituted by a pliable bag. However,

at least one of the first and second containers may be



reduci ng the inner pressure of the second container (for exanple, a
pressure-reduci ng chanber housing the second container); or any conbination
of these 15 apparatuses. Further, the cell-elimnating filter is not
limted to the aforenentioned | eucocyte-elimnating filter, but may be a
filter which is capable of selectively elimnating platelet, erythrocyte,
specific 20 | ynphocyte (such as T cellggB cell and NK cell) in

| eucocytes, mcroglobulin, albumn, globulin or immune conplex. The
cell-elimnating filter may be those which are capable of elimnating two

or nore kinds of cheseieakkd. bgda different |Kirnd& Rk £IRad gt adot h
first and second containers-are constituted by a pliable bag. However, at

| east one of the & bsttaed second-containers may be constituted by a
di fferent kind of container such as a bottle. Al of the aforenentioned
sequence of steps accoAdilngft théhaforeawentimred radubnyeict allgpde 5
performed automatically. However, part of the steps may be perforned
manual ly. As is emptardédgabovthiscimventipn cliddd grefeatabiiyndid ng
apparatus and the cell-elimnating nethod of this invention, since a tube
attached t6 a bagpeafiorged autpmatbepllyal IBowssremcpartwiath the wiepst t ached
to another bag in transferring bl ood or bl ood conponents

may be performed- manually.

As is explained above, according to the cell-
eliminating apparatus and the cell-eliminating method
of this invention, since a tube attached to a bag can

10 be aseptically connected with a tube attached to
another bag in transferring blood or blood components
from the former bag to the latter bag and vice versa,
a cell-eliminating treatment such as leucocyte-
eliminating treatment can be performed while

15 maintaining a closed system (or aseptically), thus
avoiding blood or blood components from being
contaminated by bacteria.

It is possible according to this invention to
automate or rationalize the cell-eliminating treatment

20 . such as leucocyte-eliminating treatment, in particular
the operation of manufacturing a blood preparation,
whereby avoiding troublesome procedures that have been

involved in the manufacture of a blood preparation and

improving the productivity.



fromthe former bag to the latter bag and vice versa, a cell-elimnating
treatment such as | eucocyte- elimnating treatnment can be perfornmed while
15 mai ntai ning a cl osed system (or aseptically), thus-avoi-ding_blood
or bl ood conmponents from being contan nated by bacteria.HLt | S possible
accbrding to this invention to automate or rationalize tHeSShetH ' tdhg
treatnment 20 such-as | eucocyte-elim najg ng treatnment U m ’m

t he operation of manufacturing a bl ood preparation, wherebp

troubl esone procedures that have been involved in the manufacture of a

bl ood preparati ongcpggimg hproving the productivity. Claims: 1 An
apparatus for selectively renoving a speci-fic cell from blood or bl ood
conponents, Wwhich conpii seg méthdd Stor YH IR eI RN niEANSpbel Fic
supplying a first container filled with bl ood or "bl ood corffponents; a
filter-supplying d@BDSfEém BLEG Yo B IdRE dompinietitagt whdchl tbfprises

sel ectively .renoving a specific cell fromthe bl ood or blood conponents; a
second cont ai ner -shppstyepy oans for supplying a second contai ner which is
capable of being filled with a bl ood conponent passed through said cel
elimnating filter; ammseptidellyrmeoaatyndewa déxrsar tababhithgchegato of
tubes to be aseptically connected wth each other; wherein a first tube
whi ch is attachedatbisst dcdntainer filled with blood or blood components

with a second tube attached to an inlet port of a cell-
eliminating filter;
discharging the blood or blood components from
10. said first container thereby allowing the blood or
blood components to pass through said cell-eliminating
filter, whereby eliminating said specific cell from the
blood or blood components; and
reéovering the blood or blood components
15 eliminated of said specific cell into a second
container communicating with an outlet port of said
cell-eliminating filter.
2. A method for selectively removing a specific
cell from blood or blood components, which comprises
20 the stéps of;
aseptically connecting a first tube attached to
a firét container filled with blood or blood components
with a second tube attached to an inlet port of a cell-
eliminating filter;
25 aseptically connecting a third tube attached to
an outlet port of said cell-eliminating filter with

a fourth tube attached to a second container;

RN A




container supplied fromsaid first container- supplying nmeans is
aseptically connected by neans of said tube-connecting device with a second
tube attached to an inlet port of said cell-elim n&ki tiﬁdEﬁﬂR@Mﬁﬁ|led
fromsaid filter-supplying nmeans; the blood or bloo ﬁﬁ e

di stharged fromsaid first container, t her eby allomn r bl ood

conmponents t.o pass through said cell-elimngiing fil the bl ood
or bl ood conponents eli'm nated of said specrfrc cel | are recovered in said
second cont ai ner. - 57 - 2. An apparatus for selectively renmoving a

specific cell from bl ogdsehabhPRE €REPSTEH Sor Wlicdd GuRpdfats &xion St
cont ai ner - suppl yi ng means for supplying a first container filled w th bl ood

or bl ood conmponenggjdafiiktesofit@Phyt Nehdbsting d1dowiitiplthen®bldod or
cell-elimnating filter for selectively renmoving a specific cell fromthe

bl ood or bl ood coppesantsmpansftsnto Opdd i therowiip@ajid geldaed ifvimatimgl yi ng
a second container which is capable of being filled with a bl ood conponent
passed through safditek| tel ebimbhatey faid epecifiaicdldasiramndhe blood
t ube- connecting device for enabling a pair of tubes to be aseptically
connected i th eaokr blbed; cohporénts; fandt tube which is attached to said
first container supplied fromsaid first container supplying neans is :
aseptical |y connected bgcovensngfthaikleedox dimad iIRPRANATYS with a second
tube attached to an inlet port of said cell-elimnating filter S(Pp|led
fromsaid filter-elppipphgd of said specific cell into said secon
container. _
3. The method according to claim 1 or 2, wherein
10 said cell-eliminating filter is a leucocyte-eliminating
filter for adsorbing and eliminating leucocyte.
4., An apparatus for selectively removing
a specific cell from blood or blood components, which
comprises;
15 a first container-supplying means for supplying
a first container filled with blood or blood
components;
a filter-supplying means for supplying a cell-
eliminating'filter for selectively removing a specific
20 cell from the blood or blood components;
a second container-supplying means for supplying
a second container which is capable of being filled
with a blood component passed through said cell-
eliminating filter; and
25 a tube-connecting device for enabling a pair of

tubes to be aseptically connected with each other;

wherein a first tube which is attached to said
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means; a third tube which is attached to an outlet port of said
celt-elimnating filter is- aseptita++y connected with a fourth tube
attached to said secomﬂsggahg“ﬁ bIood or bl ood conponents are

di scharged from said f thereby al l owi ng the bl ood or bl ood
conponents to pass thr éﬂ etimnating filter; and then the bl ood
or bl ood conponents eI| i d speggfic cell are recovered in said

second cont ai ner. - 58 - 3. The apparatus for selectively renoving a
specific cel'l fromblood or bIood conponents according to claim2, which

further conpri sesfarstheonepndid sHHIS dOEroadlsand &&&%tt%bhiahﬁéﬁ-or sai d
fourth tube. 4. The apparatus for 'selectively renoving a specific cel

from bl ood or bl @@bpmmaa@c@raaenlml\eﬂ?ycmae@ﬁ:e@ ednkOog, Which
further conprises a tube-transferring nmeans ch is capable of
transferring.a tubeid cculte+4aniectding devdceonieh! angederidc¢ube. attibhed
apparatus for selectively renoving a specific cell from bl ood.or bl ood
conponent s accor diocar diralet @uertofofclsaiins célileed imihatinguftieerconpri ses a
l'iquid-transferring means which is capable of transferring blood or bl ood
conponentss 6.  stupplkigshritam sadd dlld¢etr-sapplydmgvinegns ;spbei biloodel |
from bl ood or bl ood conponents according to any one of clains'1l to 5,
wherein sai d tubexdnmasd iopppnends iageadigrbarged Evomesnidgfarptir of
tubes with each other by thermally fusing the tubes. 7. The apparatus for
sel ectively renmviaiasingmcitheredy r1gowdng the blood or blood

components to pass through said cell-eliminating
filter; and then the blood or blood components

10 eliminated of said specific cell are recovered in said
second container.

5. An apparatus for selectively removing
a specific cell from blood or blood components, which
comprises;

15 a first container-supplying ﬁeans for supplying
a first container filled with blood or blood
components;

a filter-supplying means for supplying a cell-
eliminating filter for selectively removing a specific

20 cell from the blood or blood components;

a second container-supplying means for supplying
a secqnd container which is capable of being filled
with a blood component passed through said cell-
eliminating filter; and

25 at least one tube-connecting device for enabling
a pair of tubes to be aseptically connected with each

other;
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bl ood or _bl ood conponents according to any one of clains 1 to 5, wherein
sai d tube-connecting device conprises a pair of holding menbers which are

adapted to ctXia Rephcedybes t o be connected - 59 - side by side for
connecting t - d a heating plate which is exchangeably di sposed
bet ween sai for thermally cut off said pair of tubes held by

sai d hol ding nenbers; said hol ding menbers geei ng adapted to be shifted in
relative to each other so as to contact and connect the cut portions of
said pair of tubes with each other. 8. The apparatus for selectively

renpving a specific_cejhef& i & 0O YO WM iCHTRENARESCABEOHI BFLEO0 any
one of clains 6 or 7, which further conprises a tube-reshapi ng neans for

restoring any defpiret chepeiner netppliich fivohesaddnEdired  pontadnest said
pair of tubes. 9. The apparatus for selectively renoving a specific cel
from bl ood or. bl osippDyixenantsnsciooraliapt ilcaldlyy conaected| bymsedns oo8,
wherein said cell-elimnating filter is flat in shape, and said
filter-supplyi ng saebhstubepcomesctaimpgesiice Wwdithhal deagnd phbeadttychéd
cell-elimnating filters superinposed one upon another, and a supplying
mechani sm for suppd yamginlet pett -of isfishicedd -eliméngting BylbaE from said
magdzi ne. 10. The apparatus for selectively renpving a specific cell from
bl ood or bl ood cosippbird Exemreiid) fidter-sypplying aeassi @otbirdhkwlen
said second container is forned of a pliable bag, and said second

cont ai ner - suppl yiviichkahs abrarhedsan ara@utiles pert of said cell-

eliminating filter is aseptically connected with
a fourth tube attached to said second contaiher; the
10 blood or blood components are discharged from said
first container, thereby allowing the blood or blood
compoﬁents to pass through said cell-eliminating
filter; and then the blood or blood components
eliminated of said specific cell are recovered in said
15 second container.
6. The apparatus for selectively removing
a specific cell from blood or blood components
.according to claim 5, which further comprises a tube-
sealing means for sealing said third tube or said
20 fourth tube.
7. Thé apparatus for selectively removing
a specific cell from blood or blood components
according to any one of claims 4 to 6, which further
comprises a tube-transferring means which is capable of
25 transferring a tube to at least said tube-connecting
device.

8. The apparatus for selectively removing
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-60- holding a plurality of second containers superinposed one upon______ .._.

another, and a supplying nechani smfor supplying said second contai ners one
by one from sai d magazi ne. 11. The apparatus for selectlvelwmksm@wWﬁ mwh“d

specific cell fromblood or bl ood conponents according to cla
sai t second contai ner-supplying neans is constructed such tha
contai ner disposed at the top of |ayers of | d_second containers used I n

said magazine is kept in a predeterm ned posture. 12. The apparatus for
sel ectively .renoving specific cell fromblood or blood conponents according

to any one of clapnmBpdci@idleeYCELbi SPOSG COF b RIS diddtbdtd ter is a

| eucocyt e- ellnlnatlng filter for absorbing and elimnating | eucocyte. 13. A

nmet hod for sel ect h¥@by¥difgO¥bNENR SHECHE i €1£Bhd 4 rdn D) GAticH flradér
conmponents using apparatus as clainmed in any one of the preceding clains,

whi ch conprises tBemptepssod; 1 ogepd+Eohnyf MRS trieith WhicH itstﬁp&IbU.%ChEd
to afirst container filled with bl ood or blood conponents with a second
tube attached to afi tnarsferringfbload|dr dhlandatommpriantiser; di schargi ng
t he bl ood or bl ood conponents fromsaid first container thereby allow ng
the bl ood 6r bl ood conpenefhe appapratus hfes e lad tivaly -renoving i ng filter,
whereby elimnating said - 61 - specific cell fromthe blood or bl ood
components; and @ specific cell from blood or blood components
according to any one of claims 4 to 8, wherein said
tube-connecting device is adapted for connecting a pair
of tubes with each other by thermally fusing the tubes.
10 10. The apparatus for selectively removing
a specific cell from blood or blood components
according to any one of claims 4 to 8, wherein said
tube-connecting device comprises a pair of holding
members which are adapted to hold a pair of tubes to be
15 connected side by side for connecting these tubes; and
a heating plate which is exchangeably disposed between
said pair of tubes for thermally cut off said pair of
tubes held by said holding members; said holding
members being adapted to be shifted in relative to each
20 other so as to contact and connect the cut portions of
said pair of tubes with each other.
11. The apparatus for selectively removing
a specific cell from blood or blood components
according to any one of claims 9 or 10, which further
25 comprises a tube-reshaping means for restoring any

deformed shape formed at an interconnected portion of

said pair of tubes.
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inte a second contai ner conmmuni cating with an outlet port of said d
cell-elimnating filter. 14. A nmethod for sel ectThisék ti Eﬁi’ Eﬁ specific

recovering the blood or blood conmponents elimnated of said.specific cel

cell from bl ood or bl ood conponents using apparatus claim?2
or any cl ai m dependent thereon, which conprises thelf§ ptically
connecting a first tube attached to a firstgcontainer filled with bl.ood or
bl ood conponents with a second tube attached to an inlet port of a
cell-elimnating filter; aseptically connecting a third tube attached to an

outlet port :of said cepl-erhal sgparards £ sulidetd vely tdenioviiggat t ached to
a second container; discharging the blood or blood conponents from said

first container thespbyifitovéld fiem Bl @r Hleoodl componenits t o pass
through said cell-elimnating filter to elimnate said specific cell from

t he bl ood or .bl ocdccorgingnts; amyndone cxfy arliaignst He tit ddd evhelredmd saddponent s
elimnated of said specific cell into said second container. 15. The net hod
according to cl ai celB-eliinatimg ef il tsat dscdlateliimishapeng and seidi s a
| eucocyte-elimnating filter for absorbing and elimnating | eucocyte.
5 filter-supplying means comprises a magazine for holding
a plurality of cell-eliminating filters superimpoéed
one upon another, and a supplying mechanism for
supplying said cell-eliminating filters one by one from
said magazine. .
10 13. The apparatus for selectively removing
a specific cell from blood or blood components
according to any one of claims 4 to 12, wherein said
second container is formed of a pliable bag, and said
second container-supplying means comprises a magazine
15 for holding a plurality of second containers
superimposed one upon another, and a supplying
mechanism for supplying said second containers one
by one from said magazine.
14. The apparatus for selectively removing
20 a specific cell from blood or blood components
according to claim 13, Qherein said second container-
supplying means is constructed such that a second
container disposed at the top of layers of said second
containers housed -in said magazine is kept in
25 a predetermined posture.

15. The apparatus for selectively removing

a specific cell from blood or blood components
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- 62 -

according to any one of claims 4 to 14, wherein said
cell-eliminating filter is a leucocyte-eliminating
filter for adsorbing and eliminating'leucocyte..

16. A method for selectively removing a specific
cell from blood and apparatus therefor, substantially
as hereinbefore described with reference to the

accompanying drawings.
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