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(57) Claim

1. A switch bag type blood-gathering set used for trans­
fusing hlood previously gathered from a blood donor and 
reserved to sard blood donor and for newly gathering blood 

from said blood donor, which comprises

a liquid transferring member composed of a liquid 

introducing needdle, a connecting tube and an intravenous 
drip cylinder, which is to introduce a liquid medicine such 
as a physiological saline solution into said blood-gather­

ing set;
a blood transfusing member composed of an intravenous 

drip cylinder provided therein a filter and having a blood 
introducing needle, and a connecting tube, which is to 
introduce blood in a blood bag into said blood-gathering 

set;
a blood-transfusing and gathering member composed of a 

needle for blood-transfusion and blood-gathering, a connect­
ing tube and a mixing portion provided at the midportion of

.../2
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the connecting tube, which is to transfuse the blood from 

said blood transfusing member to the blood donor or to 
gather blood from a blood-transfusing and gathering needle?

a washing solution storing member composed of a connect­

ing tube and a waste liquor bag, which is to recover a 
waste liquor after priming in said blood-gathering set? and

a blood storing member composed of a connecting tube 
provided a connecting piece, and a parent bag connected 

thereto a children bag with a connecting tube, which is to 

store the blood gathered from said blood-transfusing and 

gathering member.

I

j

z

/



COMMONWEALTH OF AUSTRALIA 
PATENTS ACT 1952 

>LETE SPECIFICATIONMJili

NAME & ADDRESS
OF APPLICANT:

Kawasumi Laboratories, Inc. 
No,28-15 Min am;-Oh i 3-chome 
Shinagawa-ku Tokyo 
Japan

NAME(S) OF INVENTOR(S):

Takeo JUJI
Nobuhiro WAKIMOTO 
YoichiKAGAWA 
Seiichi ONO

609S88

This document contains the
| amendments made, under

Section 49 and is correct for 
printing,

Q Λ Ο'Λ β β « ©
« * » β β

0 4 0 4

0 4 ο» 
θ 0 6* »ί

ADDRESS FOR SERVICE:

DAVIES & COLLlSON 
Patent Attorneys
1 Little Collins Street, Melbourne, 3000.

COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED

β β ο © ο *ο ο ο
ο β ο* ο *ο « «

Switch bag type blood-gathering set, operating panel ;?)’paratus of said blood-gathering 
set and blood-gathering method by using said blood ^sfhering set
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The following statement is a full description of this invention, including the best method of 
performing it known to me/us:-
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BACKGROUND OF THE INVENTION
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This invention relates to a switch bag type blood-gathering 
get to effect blood transfusion of stored blood and blood­

gathering of fresh blood at the same time, an operating 
panel apparatus of the blood-gathering set and a blood­
gathering method using the blood-gathering set.

Blood gathered in a plastic bag should be obligated to use 
within 21 days, but, actually, it has been used within 7 
days or so in many cases.

When the gathered blood is stored for a long time, hemoly­
sis or formation of microaggregates in blood proceeds. J.t 
is not preferred to use such a blood for transfusion and 
the gathered blood should desirably be employed for trans­
fusion as soon as possible.

Also, an amount of blood gathered from a blood donor at one 

is limited to in the range of 400 ml to 500 ml. This is 
because if a large amount of blood is gathered from a blood 
donor at once, effects to a living body, such as anemia, 
decrease in blood component, etc..are serious in view of 
balance of body fluids.

Further, fresh blood of other person includes a risk of 
infection of syphilis, hepatis, etc. so that it has been
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conducted to establish a method in which self-blood is 

transfused.

10
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Particularly, to the patient who can be conducted an ex­
pected operation in addition to articulatio coxae shelf 
rotatory born cutting operation, scoliosis operation and 

artificial articulatio coxae whole replacement operation, 
and who can be capable of gathering blood, it is preferred 

to employ a technique for predeposit of autologus blood 
in which autologus blood is gathered and reserved, and the 

the stored blood is transfused at the operation.

For this method, the technique for predeposit of autologus 
ulood gathered before an operation such as the refrigerator 

storing method or the Leapfrog method (liquid state storing 
method) has heretofore been employed.

For example, an example of the Leapfrog method will be 
explained by referring to Fig. 29.

As the first time, one unit of a blood A is gathered in a 

blood storing bag 500a (see Fig. 29(a)), and at the second 
time, as shown in Fig. 29(b),
(1) one unit of a blood B is gathered from a patient into a 
blood storing bag 500b,
(2) a blood A in the blood storing bag 500a is transfused 
to the patient, and

(3) one unit of a blood C is again gathered from the pa­
tient into a blood storing bag 500c,

whereby the blood B or the blood C in excess of one unit 
from that of the fist time is gathered.

As the third time (see Fig. 20(c)),
(1) one unit of a blood D is gathered from the patient,

(2) one unit of the blood B gathered at the second time is 
transfused to the patient, and

35
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(3) one unit of a blood E is gathered from the patient

At the fourth time (see Fig. 29(d) ) ,

(1) one unit of a blood F is gathered,

5 (2) one unit of the blood C gathered at the second time is

transfused to the patient, and
(3) one unit of a blood G is gathered from the patient.

At the fifth time (see Fig. 29(e)),

10 (1) one unit of a blood H is gathered,
(2) one unit of the blood D gathered at the third time is 
transfused to the patient, and
(3) one unit of a blood I is gathered from the patient.

15 Thus, one unit of the blood gathered at the previous time 
is returned and at the same time, two units of blood is 

gathered so that stored amounts of blood can be increased.
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However? in the Leapfrog method , there are problems that 
20 (1) the stored amount of blood is limited, (2) oxygen

transferability of the blood becomes low, and (3) blood­

gathering term is limited, etc., and in the refregirator 
storing method, there are also problems in loss of blood 
cceil at thawing, or in costs for storing and thawing.

25

SUMMARY OF THE INVENTION

»

------Tho present inven-fe-i-en-is—a switch bag type blood-gathering·

set used for transfusing blood, which is previously gatt 

30 ed from a blood donor and reserved, to said blogd^donor and 
for newly gathering blood from said blogd^-ddnor, and is 

constituted by a liquid transferjtirrgmember for introducing 

a liquid medicine such as^-a-^physiological saline solution 
into said blood-qatfrering set; a blood transfusing member 

35 for introducing blood in a blood bag into said blood-gather- 
JuTg-'Set; a blood-transfusing and gathering member for 

-transfusing tho bleed—f r-om -said-bloodtransfusing member to
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The present invention provides a switch bag type 
blood-gathering set used for transfusing blood previously 
gathered from a blood donor and reserved to said blood 
donor and for newly gathering blood from said blood

5 donor, which comprises
a liquid transferring member composed of a liquid

introducing needle, a connecting tube and an intravenous 
drip cylinder, which is to introduce a liquid medicine 
such as a physiological saline solution into said blood-

10 gathering set;
a blood transfusing member composed of an 

intravenous drip cylinder provided therein a filter and 
having a blood introducing needle, and a connecting tube, 
which is to introduce blood in a blood bag into said

15 blood-gathering set;
a blood-transfusing and gathering member composed of 

a needle for blood-transfusion and blood-guthering, a 
connecting tube and a mixing portion provided at the mid­
portion of the connecting tube, which is to transfuse the

20 blood from said blood transfusing member to the blood 
donor or to gather blood from a blood-transfusing and 
gathering needle;

a washing solution storing member composed of a 
connecting tube and a waste liquor bag, which is to

25 recover a waste liquor after priming in said blood­
gathering set; and

a blood storing member composed of a connecting tube 
provided a connecting piece, and a parent bag connected 
thereto a children bag with a connecting tube, which is

30 to store the blood gathered from said blood-transfusing 
and gathering member.

I
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-a—b-i-oed^ donof—o-r-b-ieed-^ga-fehegirng -rf-gem-a b-lootl·
and gathering needle; a washing sol^t£on___sio«rrrg^'meniber for 

recovering a waste liquo_r__af-ter—priming in said blood- 
gather blood storing member for storing the

ί ο o d gat he-r-ed—f-r-em- ^.a 1-d -bleed- br-ansf us ing -and- ga-t-her-ing— 

-member·. Thus, it cai be provided a blood-gathering set

10

which can transfuse blood without losing freshness of the 

blood gathered from a blood donor as well as can gather 

blood with an amount larger than that transfused to the 
blood donor without preventing balance of body fluid.

15

Also, an object of the present invention is to provide 

a blood-gathering set excellent in sanitation, which can 
effect a blood gathering operation from a blood donor and a 
blood transfusing operation to a blood acceptor with a 
closed system by connecting the above members with connect­
ing tubes closely so as to not invading the outside air.
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—Fur-te-her-—the-p-resen-t- invoe^-inn—is -to.provide an-operating—

20 panel apparatus convenient for blood-transfusing and gather 
ing operation according to the above switch bag type bio-fid - 

gathering set, comprising a stand member for hanging^a 
blood bag and a liquid transferring bag, and separately 
fixing plural number of connecting tubes connected to these

25 bags; a main body in which a blood storipg bag, etc. are 
contained therein and plural number o£rconnecting tubes 
which connect to the connecting tubes fixed to said stand 
member can be fixed sepapatelyZto a ceiling board; a moving 
member in which wheels arex^ttached thereto; and a height

30 adjusting system of satd stand member; whereby at operation 
panel apparatus whj^ern is convenient for operation of the 
above switch bag^type blood-gathering set is provided.

Furthermore, the present invention is a technique for 

predgfSosit of autoiogus blood carried out by using a blood- 

:hering set composed of at least a blood transfusing 
-member·;- a-blood^t-r-ansf using - and-gathering -member and a---------—
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The present invention also provides a self blood­
storing method by means of a switch bag type blood­
gathering set which is composed of

a liquid transferring member provided with a liquid 
introducing needle, a connecting tube and an intravenous 
drip cylinder, so as to introduce a liquid medicine such 
as a physiological saline solution;

a blood transfusing member provided with an 
intravenous drip cylinder attached therein with a filter 
and having a blood introducing needle, and a connecting 
tube for inducing the blood, where the blood introducing 
needle is connected with a blood bag, so as to introduce 
the blood within the blood bag;

a blood-gathering and transfusing member provided 
with a needle for gathering and transfusing the blood, a 
connecting tube, and a nixing portion provided at mid­
portion of the connecting tube, so as to transfuse the 
blood from said blood transfusing member to a blood 
donor, or so as to gather the blood from said blood 
gathering and transfusing needle;

a blood storing member provided with a connecting 
tube charged with a connecting piece and a parent bag 
connecting to a child bag through the connecting tube for 
storing the blood gathering by means of said blood­
gathering and transfusing member; and

connecting tube members for integrally connecting 
said respective members for not invading an outer 
atmospheric air into the blood gathering set;

said method having the steps of
transfusing the blood of n unit gathered at Nth time 

by said blood transfusing members to the blood donor at 
(N+l)th time via said blood gathering and transfusing 
member, and

gathering the blood of (n-i-l)th unit from said blood 
donor to the blood storing member via said blood 
gathering and transfusing member, and transfusing the 
blood stored in said blood storing member to the patient 
at (N+2)th time,

wherein n £ 2.
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— -blood storing-member,, which comprises a step of- transfusing

blood of unit n gathered at the Nth time to a patier 

the (N+l)th time and a step of newly gathejiing—blood of 
unit (n+1) and reserving, and tr^nefusing said blood to the 
patient at the (N+2) th_J>Hffg7whereby a blood-gathering 

method in whi^b---alitologus blood can sufficiently be gathered 
before-^a'nPoperation required therefor and the blood can be

■^^etoeetd—w-ith—a* s-teate-of—good—ox-gent-rans-f-er-ability, etc. ------ ·—

10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view showing a basic constitution of 
the switch bag type blood-gathering set of the present 
invention;

Fig. 2. Fig. 3 and Fig. 4 are schematic views showing 
modified examples of the switch bag type blood-gathering 
set shown in Fig. 1;
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Fig. 5 (a) and (b) are schematic views showing other exam­
ples of a liquid transferring member and a blood transfusing 

member constituting a switch bag type blood-gathering set;

Fig. 6 is an example of a check valve provided to a washing 
solution storing member wherein (a) is a plane view and (b) 
is a sectional view of A-A;

Fig. 7 is anther example of the check valve as the same 
above wherein (a) is a plane view and (b) is a sectional 
view of B-B;

Fig. 8 is an enlarged view at the neighbour of a connecting 
tube of a washing solution storing member;

Fig. 9 is a schematic view for explaining a using example 

of male lure connector of a washing solution storing mem-

a «« 
o a <« * *

a A ->
* 0 β

β A A
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ber;

Fig. 10 is a schematic view showing other example of a 
switch bag type blood-gathering set of the present inven-

5 tion;

Fig. 11 is a schematic view of a blood storing member in 
which the switch bag type blood-gathering set of Fig. 10 

used by connecting thereto;

10
Fig. 12 is a schematic view showing a modified example of 

the blood-gathering set of Fig. 10;

Fig. 13 is a schematic view showing other example of a 
15 connecting portion of a connecting member and a blood

storing member of the switch bag type blood-gathering set 
of Fig. 10;
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Fig. 14 is a schematic view of an operation panel of a 
switch bag type blood-gathering set of the present inven­
tion;

Fig. 15 is a cross-eyed view of a body of the above operat­
ing panel and a moving member;

Fig. 16 is a side view of the operating panel of Fig. 15; 
Fig. 17 is a schematic view of a stand member of an 
operating panel;

ft ft ftft ft ftft ft ft ft
«ft ft ft ft ft ft ft «

30 Fig. 18 is an enlarged view of a 

member;
backboard of an irigator

ft ft *t
*· Fig. 19 is an enlarged view of a ceiling board of a body;

ft εil ’

35 Fig. 20 is a schematic view showing a fixed state of a prop 
of a stand member and a backboard;
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Fig. 21 shows a fixing member to fix a connecting tube of a 
switch bag type blood-gathering set to a backboard of an 
operating panel and a ceiling board, wherein (a) is a plane 
view, (b) is a side view and (c) is a sectional view;

5
Fig. 22 is a schematic view for explaining a method to fix 

the above fixing memebr to a backboard (ceiling board) of 

an operating panel;

10 Fig. 23 is a schematic view showing other example of the 
fixing member of Fig. 21, wherein (a) is a plane view, fb) 

is a side view and (c) is a sectional view;

Fig. 24 ip a schematic view in Which a switch bag type
15 blood-gathering set of the present invention is attached to 

an operating panel;

Fig. 25 is a schematic view of a switch bag type blood­
gathering set to be used for a technique for predepodit of

β β

,, 20 autologus blood storing method of the present invention?
β «
q a 3 <J

o
Φ β 9 ft 5 0 . .

» ’ Fig. 26, Fig. 27 and Fig. 28 are schematic views for ex-
,,,2 plaining a technique for predeposit of autologus blood
’’‘-J storing method of the present invention; and

25
Fig. 29(a) to (e) are schematic views showing the conven-

♦ * * ■ ■ :

*,*«»* tional technique for predeposit of autologus blood.
9 fi » . '

0 9 4 ' '& <♦
DESCRIPTION OF THE PREFERRED EMBODIMENT 

30
,·»»«« Fig. 1 is a schematic view showing one example of a switch 

bag type blood-gathering set of the present invention.
% u . ■

The switch bag type blood-gathering set 1 is basically 
35 constituted by a liquid transfer member 2, blood transfer

members 3a and 3b/ a blood-feransfusing and blood-gathering
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member 4, blood storing members 5a and 5b, and a washing 

solution storing member 6.

The liquid transfer member 2 comprises a liquid introducing 
5 needle 7a which is provided a needle 7c made of a stain­

less, etc. to a needle base 7b, connecting tubes 8 and 9 
made of a flexible polyvinyl chloride, etc., and an intra­

venous drip tube 11 made of a polyvinyl chloride, etc. 
loaded a filter 10 made of a polyamide such as Nylon (trade

10 name), etc.

The blood transfusing member 3a is composed of an intra­

venous drip tube 12a made of a polyvinyl chloride, etc. 
and a connecting tube 13a made of a flexible polyvinyl

15 chloride, and said intravenous drip tube 12a is loaded 
inside thereof filters 14a, 15a and 16a made of a poly- 
ethyleneterephthalate, etc. having different pore size, 

respectively. Also, at the ends of the intravenous drip
α.,.,ϊ tube 12a, the blood introducing needle 17a made of a poJy-

ft ft
„ 20 carbonate, etc. and the connecting tube 18? (made of poly-ft ft **
° vinyl chloride, etc.) with the above connecting tube 13a.
ft ft 0 <3 ft ft -ft ft

* The above blood-transfusing and blood-gathering member 4 

comprises a blood-transfusing and blood-gathering needle
25 20a in which a needle 20b made of a stainless, etc, is

provided into a needle base 20c and a rotary wing 20c is
ft ft ft

V,,' further provided to the needle base 20c, and connecting

tubes 21 and 22 made of a flexible polyvinyl chloride, etc. 
Between these two connecting tubes 21 and 22, mixing por-

lift*
*hu‘ 30 tions 23a and 24a made of a polycarbonate, etc. buried 
»;*·<» puncture buttons 23b and 24b made of a silicone rubber,

etc, are attached.
ft «·« I

t »
4 » < ft

The washing solution storing member 6 is composed off a 
35 liquid discharging bag 26 made of a flexible polyvinyl

chloride, etc* and connecting tubes 27 and 28 similarly

I

(
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made of a flexible polyvinyl chloride, e.r. Each ends of 
said connecting tubes 27 and 28, male lure connectors 29 
and 30 are provided as shown in Fig. 8, and both of the 
male lure connectors 29 and 30 are connected by a connect-

5 ing tube 31 made of a silicone rubber, etc.

ifβ *» $ w ta β ο β
* «
« *
« β © «

&
«ί ο © » © β 

β a
ft ft 0 ft 

«
<» ft «-a

ft ft a 
« o ft 

ft Oft

4 ft ft ftft ftft ft ft
« ft ft « ft «ft ftft

« ft ft s ft

< ft 4· « ίft

At a discharged liquid inlet 32 of the liquid discharging 
bag 26, a check valve 33 made of a flexible polyvinyl 
chloride or a silicone rubber, etc. is provided thereto.

10
The blood storing members 5a and 5b are composed of parent 
bags 35a and 35b, children bags 36a and 36b, and connecting 
tubes 37a, 37b, 38a and 38b, and connecting pieces 39a and 

39b made of a polycarbonate, etc. are provided at inner

15 portions of the above connecting tub*'s 37a and 37b. In

these connecting pieces, a cylindrical body made of a hard 

resin and one end of which is terminated is encapsulated, 
and flow passages are sealed by the cylindrical bodies.

When using it, one end terminated is broken whereby the
20 flow passage is opened. Such connecting pieces have widely 

been utlized for blood transfusing site, etc. of the con­
ventional blood-gathering bag.

In the above parent bags 35a and 35b, as an anticoagultfV
25 of the blood, solutions of

(1) CPD solution comprising citrate, phosphate and dext­

rose, and
(2) ACD solution comprising adenine, citrate and dextrose 
are charged.

30

These constituting members 2, 3a, 3b, 4, 5a, 5b and 6 are 
connected by connecting tubes 41, 42 and 43 made of a 
polyvinyl chloride through connecting tubes 9, 13a, 13b,

21, 22, 27, 28, 37a, 37b and 40, respectively.

t

To these connecting tubes 9, 13a and 13b, roll clamps A, B

i·

35

I
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and C made of a polyethylene, etc. are provided.

To these connecting tubes 22, 27 and 40, clamps D, E and F 
made of a polypropylene, etc. are provided.

To these connecting tubes 37a and 37b, slide clamps G and H 
made of a polypropylene, etc. are provided.

The liquid introducing needle 7a, the blood introducing 
10 needle 17a and the blood-transfusing and blood-gathering

needle 20a are sealed with needle caps 101, 102 and 103 
made of a polypropylene, etc., respectively, so as to not 
contact with the air outside.

15 Next, the using method of the present invention will be 
explained by referring to Fig. 1.

(1) Priming operation
8

* 20 By closing the roll clamps A, B and C, and the clamps D, E

*·* and F, the liquid introducing needle 7a is connected to an
t’*’: apparatus (not shown in the figure) encapsulated with a
..I * physiological saline solution.
«< e
4 I (

25 By opening the roll clamp A, the physiological saline

solution is injected into an intravenous drip cylinder 11

. to a predetermined liquid level with pumping the intra-
/ venous drip cylinder 11.

‘ 30 When reached to tie predetermined liquid level, the roll

,£ clamp B is opened and the physiological saline solution is

introduced into inside of an intravenous drip cylinder 12a 
through! the connecting tubes 9 and 13a. When reached to 

the predetermined liquid level, the roll clamp C is further
35 opened and the physiological saline solution is also simi­

larly introduced into the intravenous drip cylinder 12b
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with a predetermined liquid level.

Subsequently, clamps D, E and F are opened, physiological 
saline solutions are added dropwise while adjusting the 

opening degree of the roll clamp A in order to expel the 

air in the connecting tubes 40, 27 and 28 with the physio­
logical saline solution into a discharged liquid hag 26 
whereby priming is finished by closing the clamps D, E 

and F.

(2) Blood-gathering at the first time

By breaking the connecting piece 39a of the connecting tube 
37a to open the flow passage, and after opening the slide 
clamp G, the bl^od-transfusing and blood-gathering needle 
20a is punctured to a blood donor and the clamp E is 

opened.

The blood is flown into a parent bag 35a through the blood- 
transfusing and blood-gathering needle 20a, and the connect­
ing tubes 21, 22 and 37a.

After finishing collection of the predetermined amount of 
blood, closing the slide clamp G and opening the roll clamp 
A and the clamp D, the physiological saline solution 

is added dropwise from the liquid transferring member 2 into 
the blood-transfusing and blood-gathering member 4 through 
the connecting tube 40.

At this time, the blood-transfusing and blood-gathering 

needle 20a should be remained at the state of puncturing 

into the blood donor. This is to maintain the closed 
system after finishing the blood-gathering.

t

1'

1
i

35 To do so, solidification due to accumulation of blood in 

the liquid transferring and blood-gathering member 4 during

I
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the transitional period to the next operation can be pre­

vented.

(3) Blood-transfusing operation 

5

A blood bag (not shown in the figure) in which blood is 
previously stored and contained therein by the prior blood­
gathering is connected to the blood introducing needle 17a 

of the blood transfusing member 13a.

10

When the roll clamp A is opened and the roll clamp C is 
closed, the blood is transfused to a blood donor through 

the connecting tubes 13a, 40, 22 and 21 and the blood-trans 
fusing and blood-gathering needle 20a. The blood trans-

15 fusing rate at this time is preferably about 60 ml/min (the 
degree that an appearance running down to the center of 
instillation does not become a continuous line).

After finishing the transfusion of the blood in this bloo/'
O 0

20 bag, the roll clamo B is closed.
Οό
a φ « «

o

<· · Then, the roll clamp A is opened again, the physiological
a e « o

saline solution is introduced into the blood-transfusing 
and blood-gathering member 4 in order to prevent solidifi-

25 cation of the blood remained in the blood-transfusing and 

blood-gathering member 4.
4 0«0 0«
Ο β *

(4) Blood-gathering at the second time.

* ♦ 0 t
’··»<' 30 By breaking the connecting piece 39b, the clamp H and the 
»<♦»«« clamp E are opened.

t :
<· The blood is introduced into the parent bag 35b through the
1 blood-transfusing and blood-gathering needle 20a and the

35 connecting tubes 21, 22 and 37b.
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After gathering the predetermined amount of blood, closing 
the clamp E and opening the clamp A, the physiological 
saline solution is added dropwise from the liquid trans­
ferring member 2 to the blood-transfusing and gathering 

.«amber 4 .

(5) Termination

By closing the clamp E, an electrolyte previously prepared 
is supplemented to the blood donor through the mixing part 
23a, the connecting tube 21 and the blood-transfusing and 

gathering needle 20a.

Finally, the connecting tubes 37a and 37b are sealed and 

welded by a welder, and then the blood storing members 5a 

and 5b are cut off to use for the next blood transfusion by 

storing them at 4 °C.

As the other examples of the switch bag type blood-gather­
ing set of the present invention, numbers of the blood-trans­
fusing member(s) and the blood storing member (s) may option­
ally be combined.

For example, embodiments of
(1) two blood-transfusing members (3a and 3b) and three 
blood-storing members (5a, 5b and 5c) (see Fig. 2),
(2) three blood -transfusing member (3a, 3b and 3c) and 

three blood-storing members (5a, 5b and 5c) (see Fig. 3), 
and

(3) three blood-transfusing member (3a, 3b and 3c) and 

four blood-storing members (5a, 5b, 5c and 5d) (see Fig. 4) 
may be considered.

t

f

I

Further, by combining numbers of the blood storing member 
35 (5a to 5d) and volumes of the parent bags (38a to 38d) in

said blcuv) storing member (5a to 5d), tan kinds of embodi-
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Η 1 '
-la­

ments can be carried out.

As shown in Table 1, an amount of blood to be reserved 
can be determined before blood-gathering by combining

5 blood-gathering patterns in accordance with the condition 
of health and physical strength of the blood donor.

10

Table 1

Initial Second
time

Third
time

Fourth
time

Fifth
time

Blood
amount
reserved

Exam­
ple 1

200 ml 
x 1

200 ml 
x 2

300 ml 
x 2

400 ml 
x 2

500ml 
x 2 1000 ml

Exam­
ple 2

300 ml 
x 1

300 ml 
x 2

300 ml 
x 3

400 ml 
x 3

500ml 
x 3 1500 ml

Exam­
ple 3

400 ml 
x 1

400 ml 
x 2

400 ml 
x 3

400 ml 
x 4

500ml 
x 4 2000 ml

Exam­
ple 4

200 ml 
x 2

200 ml 
x 2

200 ml 
x 2 800 ml

Exam­
ple 5

200 ml
x 2

200 ml 
x 2

200 ml 
x 3 1200 ml

Q
IΗ 0 H

. * 25 [Remarks]«4
0 0
0 <3 O 0

οϊοββ’ (1) Example 1 to Example 3 are examples of the method in
‘£i; whi; the blood gathered at the initial time is transfused

o ♦ ♦ t ·

4«>»β o at the next time and further blood is gathered excessively
" 30 200 ml to 400 ml, and these procesures are repeated

i

• V*> (2) Example 4 and Example 5 are examples of the method in

which blood-gathering of 200 ml X 2 is carried out at the 
initial time, and at the second time, the third time, etc.,

35 200 to 400 ml of excessive amount of blood is gathered and
these procedures are repeated.

4

(3) As the other methods, according to the system of 
switch bagging every two weeks by dividing examples of

40 Example 1 to Example 3 into two system, a large amount of 
blood may be reserved.
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Also, in accordance with an amount of hemoglobin before 
blood-gathering of the blood dcnor may be reserved,

(4) While Example 1 to Example 5 are basic examples, by 
5 using this system, larger amount of blood can be reserved

by increasing the number of times or combining Example 1 to 

Example 5.

Next, modified examples of each part of the switch bag type 
10 blood-gathering set of the present invention will be explain­

ed .

15

o
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When the blood transfusing member is two pair or more, as 
shown in Fig. 5(a), plural numbers of the connecting tubes 
63a and 63b in which the blood inlet needles 62a and 62b 
are provided may be fit to one intravenous drip cylinder 

61. Or else, as shown in Fig. 5(b), the connecting tube 64 
of the liquid transferring member may be provided to the 

intravenous drip cylinder with the aforesaid connecting 
tubes 63a and 63b.

By this constitution, numbers of parts just omitted intra­
venous drip cylinders can be reduced.

Concrete embodiments of the check valve 33 formed at the 
washing solution storing member 6 are shown in Fig. 6 and 
Fig. 7.

A check valve 64 of Fig. 6 is formed by laminating two 
sheets 65 made of a flexible polyvinyl chloride and heat 
sealing ends 66 thereof.< n

A check valve 67 of Fig. 7 is a generally so-called "duck's 
bill valve" and i£ integrally formed by a flexible poly-

35 vinyl chloride or a silicone rubber. Reference numeral 68 
is a bill portion formed to a thin state.
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By providing these chekc valves 64 and 67 to a waste solu­
tion inlet 32 of a wast liquid bag 26, when pressure is 

applied from outside of the waste liquid bag 26 after 
introducing a washing solution in the waste liquor bag 26,

5 said external pressure functions to the direction of crush­
ing the sheets 65 and 65 of the check valve 64 or the bill 

portion 68 of the check valve 67, whereby sanicariness can 
be retained without invading again the used washing solu­
tion into inside of the switch bag type blood-gathering

10 set.

The male lure connectors 29 and 30 provided at the ends of 
the connecting tubes 27 and 28 of the washing solution 
storing member 6 can be used as shown below.

15
When the blood donor is punctured with the blood-transfus­
ing and gathering needle 20a to carry out blood-gathering, 

if the trouble due to clogging of blood cells at inside of

■ the n&edle 20b of the blood-transfusing and gathering
20 needle 20a is caused, the connecting tube 31 is detached 

t and the male lure connector 30 is exposed. Next, this male

lure connector 30 is connected, for example, as shown in 

Fig. 9, to a female lure connector 72 of the blood-gather-
,· ing needle 71 which is prepared for a spare and the blood

25 donor is punctured with the blood-gathering needle 7l.

* The blood is introduced into the parent bag 35a of the

» blood storing member 5a through the connecting tubes 27 and

37a. To the contrary, the blood-transfusing and gathering
30 needle 20a is employed for disposing waste luquor by connect 

ing with the other male lure connector 29.

Pore sizes of filters 14a, 15a and 16a charged at inside of 

the intravenous drip cylinder 12a are formed as 210 pm, 160

35 pm and 35 pm, respectively, so as to become smaller from 
the inlet of the blood to the outlet direction. By this
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constitution, it can be completely prevented to invade 
microaggregates in the blood into the switch bag type 

blood-gathering set.

5 As the method fo attaching the filters 14a, 15a and 16a to 

inside of the intravenous drip cylinder 12, the following 

methods may be mentioned.

(1) 14a and 15a are laminated and welded in the intraven-
10 ous drip cylinder, and 16a is welded and fit to the bottom 

end of the intravenous drip cylinder.

15

0
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(2) 14a, 15a and 16a are laminated together, and welded and
fit to inner surface fo the intravenous drip cylinder.

A children bag 36a in the blood storing member 5a (which is 

fit to the parent bag 35a through the connecting tube 38a) 
is employed when the blood gatheredd in the parent bag 35a 
is sampled to apply to the blood inspection, etc. It is 

particularly useful for the blood inspection which requires 
a large amount of a sample.

As stated above, since the blood-gathering is effected by 

repeating blood-gathering and blood-transfusion wherein the 
amount of gathered blood is relatively somewhat larger than 
the transfused blood and supplementation of the blood 

corresponding to the amount of the blood gathered from the 
blood donor is carried out to the blood donor, a burden 
charged to the blood donor is little.

Also, the numbers of a liquid introducing needle 7a, a 

blood introducing needle 17a and the blood-transfusing and 
gathering needle 20a or the shape 'of the connecting tubes 

4, 42 and 43, and the materials of each constituting mem­
bers 2, 3a, 4, 5a and 6 can optionally be determined depend­
ing upon purposes.

ί

35



18

Fig, 10 is the other example of the present invention, and 

the difference from that of Fig. 1 is to connect connecting 
members 51a, 51b and 51c with the connecting tube 43 in 
place of connecting with the blood storing members 5a and

5 5b.

The connecting member 51a (51b and 51c are also the same) 
is composed of a connector member, i.e. a male connector 

52a, and a connecting tube 55a, a lock nut 53a of said

10 male connector 52a is freely fit. The male connector 52a 
and the lock nut 53a are sealed by a protector 54a so as to 
not contacting with the air outside.

Sais connecting member 51a is constituted by a material

15 such as a polyvinyl chloride, a polypropylene, a polycarbon 
ate, etc.

These connecting members are connected with the connecting 
tube 42 through the connecting tube 43 made of a hard

20 polyvinyl chloride, etc.
©9 β ’a (j 9 

0 ©
«oa Fig, 11 is the aforesaid blood storing member 90 to be

connected with the aforesaid connecting members 51a, 51b
* · and 51c. Reference numeral 91 is a parent bag made of a© <3 V © ■ .

«««S 25 flexible polyvinyl chloride, etc., and similarly, 92 is a
%’*,· children bad, and they are connected with each other

through a connecting tube 93.

1 · «
***.·* In the above parent bag 91, the aforesaid blood anticoagu-

» < « » .
• * ' 30 lant containing the above components are charged.

At the top end of the above parent bag 91, connecting tubes 
94 and 96 are joined and at the top end of the connecting 

tube 96, a female connector is provided. This female

35 connector is constituted by a material such as a polyvinyl 

chloride, a polypropylene, a polycarbonate, etc. Also, at
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the misportion of the above connecting tubes 94 and 96, a 
connecting pieces 95 made of a polycarbonate is fit, and to 

the connecting tube 96, the slide clamp G made of a poly­

propylene, etc. is fit.

A female connector 97a is sealed by a protector 98 so as to 

not contacting with the air outside.

As the other examples of the above connecting memebers 5a,

10 5b and 5c, for example, as shown in Fig. 13, a female
connector ill (which is used as a blood transfusing inlet 
of the usual blood bag) inside of which is formed a thin 
film 110 is connected to a connecting tube 55a, and to a 
connecting tube 96 of the blood storing member 90, a needle

15 member 112 may be provided. The needle member 112 is a

plastic spike used in the conventional blood transfusing or 
liquid transferring set and it can break a thin film 110 
when inserting it into the above female connector 111. The 
needle member 112 may be sealed with a needle cap in addi-

20 tion to a protector.
©

β a♦ οίι β© ©
«Oooso Next, using method of examples in Fig. 10 and Fig. 11 will

,../. be explained.
© a

« ο ί «

o 25 (1) Priming operation
© © © f ΰ 9

The same as the aforesaid priming operation in Fig. 1.
© ft ft © © « « ft ft
a ©ft © © « « »♦ 30
©ft ft ft 0 ftft ft ftft
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(2) Blood-gathering at the first time

By breaking protectors 54a and 98, a male connector 52a of 

a connecting member 51a and a female connecctor 97 of a 
blood storing member 90 are connected with each other. At 
this timo, in order to connect both connectors more fixed­
ly, the connecting portion is tightened with a rock nut 
53a.
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By opening a connection piece 95 provided at the midportion 
of a connecting tube 94 to open blood flow passage of the 

connecting tubes 55a and 94, and puncturing the blood donor 
with a blood-transfusing and gathering needle 20a, a clamp

5 E and a clamp G are opened.

By this constitution, the blood is introduced into a parent 
bag 91 through connecting tubes 21, 22, 55a, 96 and 94.

10 After completion of a predetermined amount of blood-gather­
ing, the slide clamp G which is '-'"ovided at the midportion 
of the connecting tube 96 is closed.

Thereafter, in the same manner as in the example of Fig. 1,
15 a physiological saline solution is added dropwise into the 

blood-transfusing and gathering member 4,

(3) Blood transfusing operation

20 The same as in the operation of Fig. 1.
oft ft 4 ο 4 β O 0

ft 0 
β 9 (4) Blood-gathering at the second time

o» tf Ο Ο O «
New blood storing member 99 is prepared (which is other 

25 blood storing member than the blood storing member used in
the blood-gathering at the first time).

Similarly as in the blood-gathering at the first time, 
blood is introducced from a blood donor into a new blood

30 storing member.

After gathering a predetermined amount of blood, the clamp 

E Is closed and a clamp A is opened, and a physiological 
saline solution is added dropwise from a liquid transferring

35 member 2 into a blood-transfusing and gathering member 4.
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(5) Termination

Similarly as in the operation n the example of Fig. 1, an 
elecctrolyte is supplemented to the blood donor.

Finally, the connecting tube 96 is sealed and welded by a 

welder, and then the blood storing member 90 is cut off to 

use for the next blood transfution by storing it at 4 °C.

10 As the modified example of Fig. 10, as shown in Fig. 12, by 

newly adding connecting tubes 44 and 45, a blood transfus­
ing member 3c and connecting members 51d and 51e can be 
increased. As the protector, other than the embodiment 
shown in Fig. 1, the protector used in a blood transfusion

15 inle of the conventional blood bag may be used.

Fig. 14 is a cross-eyed view showing the summary of the 
switch bag type blood-gathering set shown in Fig, 4,

t 20 An operating panel 200 is basically constituted by a stand 
’ * member 202, a body 203 and a mobile member 204.ft ft« ftftftftft

Fig. 15 is a cross-eyed view of the body 203 and the mobile 
member 204, Fig, 16 is a side view of Fig. 15, and Fig. 17

«·« <25 is a schematic view of the stand member 202.ft ft · ft ft ♦

ft ft 4 ft ft tft ft ft
ft ft ft • ft ft
« ft 8

ft ft 8 ί « ί
U ti

ft 6 <

The stand member 202 is composed of a hanger 206 provided 
thereto a plural number of hooks 205, a lod-shaped prop 
207, and a backboard having an angular shape, and the

30 hanger 206 is provided at the top end of the prop 207 and 

the backboard 206 is attached to the midportion of the prop 

207.

The body 203 is basically constituted by a ceiling board 

35 209, aside board 210 and a bottom board 211. The ceiling
board 209 and the bottom board 211 are formed so as to
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opposite to each other through

To the aforesaid ceiling board 
inserting hole 213 of the prop

5 member 202 are formed.

the side boards 210.

209, a pull 212 and an 
207 of the aforesaid stand

©
O 6

fta 
o ft
ο o e ft

0 ft ft β ft ft 
ft «

ft ft β « ft
« # β β
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At the top end of the aforesaid bottom board 211, a curtain 

board 214 is projected. Inside of the body 203 is made 

hollow (hereinafter referred to "space 217").

10
The mobile member 204 is composed of a bottom board 215 and 
wheels 220, and the wheels are provided at the back of the 

bottom board 215. The aforesaid body 203 and the mobile 
member 204 are attached via a leg 216. The top end of the

15 leg 216 is fixed to the back of the ceiling board 209 and 

to rear end portion of the bottom board 211. Inside of the 
leg 216 is made hollovz (hereinafter referred to "space 
218"), and the upper side portion of the leg 216, a fixing 
member 219 of the prop 207 is attached. The prop 207 is

20 inserted into the space 218 of the leg 216 through the
inserting hole 213 formed at the rear of the ceiling board 
209, and up and down movement of the prop 207 is controlled 

by the fixing member 219. At the aforesaid backboard 208, 
fixing members 211 to 216 which are to fix the connecting

25 tubes 8 and 9 connecting the liquid transferring member of 
the above switch bag type blood-gathering set, the blood 
transfusing members 3a to 3c and a supplmenting liquid 
member (mentioned hereinbelow); and connecting tubes 13a to 
13c of the intravenous drip cylinder 13a to 13c are pro-

30 vided.

ft ft - :
”Fig. 18 shows detailed of the above backboard 8. Reference 

numerals 221a to 226a are fixed grooves of the connecting 
tubes of the above blood-gathering bag, and reference

35 numerals 221b to 226b are screws for fixing said fixing 

members 221 tb 226 to the backboard of an operating panel 
201.

V
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To the aforesaid backboard 208, colored line markers 279, 

280, 282 and 283a to 283c are attached as signs of the 
positions to fit each of the above various connecting tubes 

8, 9 anr 13a to 13c.

5

To the connecting tube 9 of the liquid transferring member 
2, the marker 279 (green) corresponds and to the connecting 
tubes 13a to 13c of the blood-transfusing members 3a to 3c, 

the markers 283a to 283c (red) correspond. The marker 282

10 (blue) corresponds to the connecting tube of the supple­
menting liquid member. The marker 280 (red) corrasonds to 

the connecting tube 40.

Fig. 19 shows details of the ceiling board 209. Reference

15 numerals 227a to 233a are fixed grooves of the connecting 
tubes, and reference numerals 227b to 233b are screws for 

fixing the fixing members 227 to 233 to the above ceiling 
board 209.

20«
«» ■» Ο Ο ftft ft
©ft 
ft ftft ft ft ft 

ftft e ® © © © ft ft
ft ft ο β 

ft
© ο 0 ft

β β ft ft ft < ft ft«
25

To the ceiling board 209, each of connecting tubes 22, 27, 
37a to 37d of a blood-transfusing and gathering member 4, 

blood storing members 5a to 5d and a washing solution 
storing member 6, as well as fixing members 227 to 233 for 
fit and fix mixing injection portions 23a and 23b are 
provided.

♦
Also, to the ceiling board 209, colored line markers 281, 
290, 291 and 287a to 287c are attached as signs of the

„ «, positions to fit each of the above various connecting tubes
30 22, 27 and 37a to 37d.

ft t ft ft · 'ft 1
£ To the connecting tube 22 of the blood-transfusing and

ί ft ft ■

’ gathering member 4, the marker 291 (red) corresponds, and
to the connecting tubes 37a to 37d of the blood storing

35 members 5a to 5d, the markers 287a to 287d (red) corres­
pond. The marker 290 (black) corresponds to the connecting
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tube 27 of the washing solution storing member 6.
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The above backboard 208 is as shown in Fig. 20 (which is 
rear view of Fig. 14 and an enlarged view in the vicinity

5 of the backboard 208) provided to a prop 207 by metal 
fittings 270 formed a U-shaped groove 269, and can be 

controled to move up and down by tightening with a fixing 

member 271.

10 Next, regarding details of the fixing members 221 to 226 

and 227 to 233 will be explained.

Fig. 21 is the first embodiment of the fixing member.

15 At the surface of the fixing member 241, a groove 243 for 
fixing a connecting tube is formed, and at the top edge of 

the fixing groove 243, a notch 242 is formed. The width W 

of the notch 242 is formed slightly smaller than an outer 

diameter of the connecting tube so as to not easily leave
20 the connecting tube.

At the rear of the fixing member 241, a screw hole 244 is 
formed to the direction intersecting to the length direc­
tion of the fixing groove 243 of the connecting tube.

25

The fixing member 241 is as shown in Fig. 22, fixed to the 
backboard 208 (the ceiling board 209 is also the same).
When the fixing member 241 is attached to the backboard 
208, by overlapping the screw hole 244 with the position of

30 a screw hole 245 formed at the backboard 208 and inserting a 

screw' 246 from the rear face of the backboard 208 into the 
screw hexes 244 and 245 to fix the fixing member 241.

Various connecting tub?s constituting the switch bag type 
35 blood-gathering set are put in the fixing groove 243 of the

fixing member 241 with pressure.
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Fig. 23 is a second embodiment of the fixing member.

At the front surface of the fixing member 251, a groove 253 
for fixing a connecting tube and a mixing poriton is formed,

5 and at the upper edge of the fixing groove 253, a notch 252 
is formed. The width W' of the notch 252 is formed slight­

ly smaller than the outer diameter D' of the connecting 
tube so as to not easily leave therefrom the connecting tube 

and the mixing portion fixed to said fixing groove 253.

10
At the rear surface of the fixing member 251, a screw hole 
254 is formed to the direction which is the same with the 

length direction of the fixing groove of the connecting 
tube and the mixing portion.

15
Fig. 24 shows a schematic view in which a switch bag type 

blood-gathering set is fijied by using the above fixing 
members 241 and 251 (wherein the fixing member 247. is 
mainly used for fixing the connecting tube and the fixing

20 member 251 is mainly used for fixing the mixing portion).9Vjs 3 sa < o «

5 Next, a using method of the above operating panel will be
explained by referring to Fig. 4.

$ & ο e 9
’ , 25 (1) Attachment of the switch bag type blood-gathering set

O f
*’ 1 to the operating panel 200

„«*, Each constituting member which constitutes the switch bag
< e
,, type blood-gathering set is attached to the operating panel

30 as shown below.

Connecting tubes 8, 9 and 13a to 13c constituting the 

liquid transferring member 2 and the blood transfusing 
members 3a to 3c are fixed to fixing members 221 to 226.

35

Connecting tubes 22, 27 and 37a to 37d which connect a

«
 β
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blood-transfusing and gathering member 4 and blood storing 
members 5a to 5d with a washing solution storing member 6, 
and mixing portions 23a and are fixed to the fixing

members 227 to 233 of the ceiling board 209.

The blood storing member 5a is placed on a blood-gathering 
scale 350, and the blood storing members 5b to 5d and the 

washing solution storing member 6 are placed on a bottom 

borad 211 of the operating panel 200.

(2) Priming operation

An apparatus 351 charged therein a physiological saline 
solution is attached to a hook 205.

15

Next, closing roll clamps A, B, C and D as well as clamps 
D, E and F, and a liquid introducing needle 7a is connected 
to the above apparatus 351.

209
ft« « 4 a ft 

Ο Ϊ
»4
4 a

0
0 0

9 
β β

& ύ 4 
9 V β 

β 4 4

25

I I ft
1 *

30
♦ i & ί* HU

HI =

Subsequently, in the same manner as in the priming opera­
tion of the example of Fig. 1, priming in the switch bag 
type blood-gathering set is carried out.

(3) Blood-gathering at the first time

In the same manner as in the example of Fig. 1, a predeter­
mined amount of blood is gathered through the blood-trans- 
fusing and gathering needle 20a to a blood storing member 
5a. This blood storing member 5a is contained in a body 
203, while a blood storing mer.'/er 5b is taken out from the 

bottom board and placed on the blood gathering scale 305.

The following procedures are the same with the example of 
Fig. 1.

35

4
A 4 

4

11
t i'

I
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(4) Blood transfusing operation

A previously gathered and reserved blood bag 325 is attach­

ed to a hook 205, and a liquid transferring member 13a is
5 connected to the blood bag 325. Thereafter, the blood in 

the blood bag is transfused to the blood donor through the 
blood-transfusing and gathering needle 20a.

Other operations are the same with the transfusing opera-

10 tion of Fig. 1.

(5) Blood-gathering at the second time

In the same manner as in the example of Fig. 1, the blood 
15 is introduced from the blood-transfusing and gathering

needle 20a to a parent bag of the blood storing member 5b. 

Thereafter, blood-transfusion and blood-gathering opera­
tions are successively repeated.

β
O (J fl δ 4 4 ft 0
ft ft 
a ftο ees

4
6 ώ fl 4 S (J 

ft β

ft 9 ft ft ft#© e β

20

25
β β < 

e ft»

ft *4 
ft · 1• ft 4 

ft * ft

HU ft «♦ ft ft 4
» 11 1 ί i ft !(

3 5

(6) Termination

Finally, the clamp E is closed, according to the supplement­
ing liquid member 345 previously prepared, a supplementing 
solution of an electrolyte is injected to the blood donor,. 
This supplementing liquid member 345 is constituted by an 
apparatus 355 in which an electrolyte is charged therein, 

other connecting tubes 346 and 348, an intravenous drip 
cylinder 347 and a liquid transfusing needle 349. The 
above apparatus 355 is fit to a hook 205 whereby the con­
necting tube 346 is fixed to the fixing member 225. The 

liquid transferring needle 349 is connected to the mixing 
portion 23a whereby the electrolyte is supplemented to the 

blood donor through the mixing portion 23a, the connecting 
tube 21 and a blood-transfusing and gathering needle 20a. 
Finally, the connecting tubes 37a and 37b sealed and welded 

by a welder, and the blood storing members 5a and 5b are

1,-

f
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cut off therefrom to use for the next blood transfusion by- 

storing them at 4 °C.

The operating panel is not limited to those having the
5 shape of Fig. 14, and the backboard may be formed integral­

ly with and vertically to the ceiling board.

The number of the marker is not limited to those shown in 
Fig. 18 and Fig. 19, but it may be attached depending upon

10 the number of the connecting tubes of the switch bag type 

blood-gathering set fixed to the operating panel 1.

Coloring of the marker is not limited to the aforesaid 
embodiments, but it may anyone so long as it can clearly

15 confirm the flow passage of the blood and other liquids at 

liquid transferring, blood-transfusing and blood-gathering. 
Color such as yellow, purple, white, etc. may be optionally 
used in combination.

e 20 Shape of the marker is not limited to the line-shape, but 
‘’Τ'”'» it may be a groove shape. That is, a groove is formed on
ώ·»
J the surface of the backboard or the ceiling board, and a

connecting tube of the switch bag type blood-gathering set
»» · is fit and fixed, and it may be fixed thereon with a fixing

« « ί ί
,, , 25 member so as to not leave the connecting tube from theft © ft
* “ groove.

\ If the above operating panel is used, plural and various* I
i ,'t connecting tubes do not interlock with each other since

30 arrangement of each constituting member constituting the 
. switch bag type blood-gathering set and the connecting

tubes connecting these members can be fixed in good order. 
Also, since flow passages of the blood and other liquids at 
liquid transferring, blood-transfusing and blood-gathering

35 can be grasped at a galnce, operation can be easily carried 
out and there is no fear of occurring an accident due to
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mishandling.

As the switch bag type blood-gathering set to be used for a 
technique for predeposit of autologus blood, in addition to

5 the aforesaid examples, a switch bag type blood-gathering 

set as shown in Fig. 25 can be used.

This blood-gathering set is a modified example of the 
switch bag type blood-gathering set shown in the above Fig.

10 4. Difference from Fig.4 is to omit the liquid transfer­
ring member 2, the washing solution storing member and each 

children bags of the blood storing members 5a, 5b, 5c and 
5d. Other constitution is the same with that of Fig. 4.

15 Capacity and number of the blood transfusing member 3 and 
the blood storing member 5 may optionally be selected.

Next, an application example of the switch bag type blood­
gathering set shown in Fig. 25 will be explained in the

20 following.β
Q »4 «ί 4 φ % 

ft Ο

β 4

• (First application example)

!
Ο
ft

·» « At the first time, one unit of a blood A is gathered in a
Φ V ft ft )
,, , 25 blood storing bag i00 (see Fig. 26(a)). .
* < ft

At the second time, as shown with an arrow in Fig. 26(b),
{ s»( (1) one unit of a blood B is gathered through a blood-trans-
J , fusing and gathering member 4 via a connecting tube 37a 0

30 into a blood storing bag 2a,
(2) the blood A gathered at the first time is transfused to ί

ί
the patient through a blood transfusing member 3 and the

blood-transfusing and gathering member 4, and
(3) in the same manner as in (1), a blood B is gathered

35 from the patient through the blood-transfusing and gather­

ing member 4 and an inlet tube 37b into a blood storing bag
I
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402b,

whereby the blood B in excess of one unit than that of the 

first time is gathered.

5 At the third time as in the second time as shown with an 

arrow in Fig. 26(c),
(1) one unit of a blood C is gathered from the patient into 

a blood storing bag 402c,
(2) one unit of the blood B is transfused to the patient 

10 from the blood storing bag 402a,
(3) one unit of a blood C is gathered from the patient into 

a blood storing bag 402a,
(4) one unit of the blood B is transfused to the patient 
from the blood storing bag 402b, and

15 (5) one unit of a blood C is gathered from the patient into

a blood storing bag 402e.

1
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a fte «
Ο 6OO

. 20
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δΟΟβ©Oft © ft

© © a 
o © ©0 ©ft

w β « o © ft ft ©ft
0 ft ft * ft ft ft ftft

ft ft t« 
ft tft« ft *

ί 5 <

25

30

At the fourth time as in the above as shown with an arrow in 

Fig. 26(d),
(1) one unit of a blood D is gathered from the patient into 
a blood storing bag 402f,
(2) one unit of the blood C is transfused to the patient 
from the blood storing bag 402c,

(3) one unit of a blood D is gathered from the patient into 
a blood storing bag 402g,
(4) one unit of the blood C is transfused to the patient 

from the blood storing bag 402d,
(5) one unit of a blood D is gathered from the patient into 
a blood storing bag 402h,

(6) one unit of the blood C is transfused to the patient 
from the blood storing bag 402e, and
(7) one unit of a blood D is gathered from the patient into 
a blood storing bag 402i,

I

b

1

35 However, each blood-gathering should be carried out with 
the interval of within the effective preservation term of

I
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the blood (within 21 daays from blood-gathering) .

As described above, the present application example is the 
technique for predeposit of autologus blood in which n

5 units of bloods gathered from the first time to the Nth
time are transfused to the patient at the (N+l)th time and 

at the same time, (n+1) units of bloods are gathered.

By the operation as mentioned above, the patient is always
10 gathered only in excess of one unit of blood, and the blood 

gathered at the Nth time is ccertainly transfused to the 
patient at the (N+l)th time so that a large amount of fresh 
bloods canbe always deposited.

15 (Second application example)

In the same manner as in the first application example,
»«■■··'· each one unit of bloods A and B is gathered in blood stor-
))% ing bags 400a and 400b at the first and the second times,

• 20 respectively (see Fig. 27(a) and (b)).¢04494 ' **β &
β O β0 ■ ' ;

At the third time, as shown with an arrow in Fig. 27(c),β β β
°« (1) one unit of a blood C is gathered from a patient through

a blood-transfusing and gathering member 4 via an inlet
, ee 25 tube 37a into a blood storing bag 402a,ί» o ·
° ” (2) one unit of the blood A gathered at the first time is
« β g · '

transfused to the patient through a blood transfusing 
,,,, member 3 tnd the blood-transfusing and gathering member 4,

and
’<’* ■ 30 (3) a blood C is gathered from the patient into a blood

. storing bag 402b,
e -

At the fourth time as in the third time as shown with an 
arrow in Fig. 27(d),,

35 (1) one unit of a blood D is gathered from the patient into

a blood storing bag 402c,
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(2) one unit of the blood B gathered at the second time is 

transfused to the patient, and
(3) one unit of a blood D is gathered from the patient into 

a blood storing bag 402d.

5
At the fourth time as shown with an arrow in Fig. 26(c),

(1) one unit of the blood D is gathered from the patient 

into a blood storing bag 402c,

(2) one unit of the blood B gathered at the second time is 

10 transfused to the patient, and
(3) one unit of a blood D is gathered from the patient into 

a blood storing bag 402d.

15

0© ft « '9 ft 
6 ©

«5 ft © ©• ' β β β
aΟ β Ο © © «ο ft

©U η ΰ β
© © β 

© © β© ©ft

20

7 β ft 
« a « 

β © β

25

ft 9 0 Oft ft ft ftft

« ftftftft «
n ♦ « *

ft ft ft « ϊ ,
ft ε 30

At the fifth time as shown with an arrow in Fig. 26(c), 
three units of bloods D are gathered from the patient as 
well as two units of bloods 402c gathered at the fourth step 

are transfused, and the procedures are carried out alter­
nately.

As described above, the present application example is a 

technique for predeposit of autologus blood in which n 
units of bloods gathered at the Nth time are transfused to 
the patient at the (N+2)th time as well as (n+1) units of 

bloods are gathered from the patient and stored, and said 
bloods are transfused to the patient at the [(N+2)+2]th 
time.

Thus, in the second application example, since the first 

application example is divided into two series and blood­
gathering is carried out, as compared with the first appli­
cation example, number of the blood storing bag(s) used at 
the time carrying each operation does not change so that 

the time spent to work can be shortened and a large amount 
of predeposit of blood can be realized.

However, the blood-gathering time of each one series such

35
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as the first time and the third time, etc., it should be 
carried out within interval during effective preservation 
term of blood (within 21 days from blood-gathering).

5 (Third application example)

10

15

9β ej ft ft *» 4 ft 0
ft ft ft 99 ft ft »

0β O ft ft ft ft ft ft
<» a ft ftft

9 & ftft

ft ft 4. ft ft ft6 ft ft

20

ft ft ft Oft ftft ft ft
ft ft * ft tt ft0 ft ft

25

ft I ft ft i )
♦ ft ft t

ft ft ft 4 i. -■ ft « 30

As shown in Fig. 28(a) to (c), each one unit of bloods A, B 
and C (total three units of bloods) are gathered in blood 
storing bags 400a, 400b and 400c, respectively, at the 
first to the third times, and at the fourth time, as shown 

with an arroh in Fig. 28(d),
(1) one unit of a blood D is gathered from the patient into 
a blood storing bag 402a,

(2) one unit of the blood A gathered at the first time is 
transfused to the patient,

(3) one unit of a blood D is gathered from the patient into 
a blood storing bag 402b,

(4) one unit of the blood B gathered at the second time is 
transfused to the patient,

(5) one unit of a blood D is gathered from the patient into 
a blood storing bag 402c,

(6) one unit of the blood C gathered at the third time is 
transfused to the patient, and
(7) one unit of a blood D is gathered from the patient into 
a blood storing bag 402d.

As described above, the present application example is a 
technique for predeposit of autologus blood in which n 

units of bloods gathered at from the first time to the Nth 
time are transfused to the patient at the (N+l)th time as 

well as (h+1) units of bloods are gathered from the pa­
tient.

Thus, the whole amounts of bloods gathered at the last ime 

35 are returned to the patient and bloods in excees of one
unit are newly gathered from the patent (intervals from the
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first blood-gathering to the final time should be within 21 

days which are effective preservation term of bloods).

By using this method, fresh blood can relatively easily be 
stored within the limited range.

In the blood storing bags (400, 400a to 400c and 402a to 
402i) shown in the above Fig. 26 to Fig. 28, an anticoagu­
lant of blood having the composition as mentioned above 
is charged.

As described above, the present invention is an excellent 

invention having the effects of

(1) since blood gathered from the blood donor can be 
transfused without losing freshness as well as larger 
amounts of bloods than those transfused to the donor can be 

gathered from the donor without preventing balance of body 
fluid, and they can be used with a recycle system, it is 
the most suitable for autologus blood of the donor,

(2) since each of constituting members is integrally 

connected whereby operation can be carried out with a 
closed system and thus sanitation can be secured,

(3) a certain amount (100 to 500 ml) of blood can be 
gathered with one blood-gathering operation and hepatic 

function is normal with the degree of metabolizing citric 
acid in the stored blood, and also it is efffective for an 

operation of a patient who has not trouble drived from 
blood (such as orthopaedic operation), and
(4) it is also effective in the case where a patient has a 
rare blood type and it can be judged that a sufficient 

amount of blood cannot be secured for operation.

I

V

£
ί
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The claims defining this invention are as follows:

1. A switch bag type blood-gathering set used for trans­
fusing blood previously gathered from a blood donor and

5 reserved to said blood donor and for newly gathering blood 

from said blood donor, which comprises

a liquid transferring member composed of a liquid 
introducing needdle, a connecting tube and an intravenous 

drip cylinder, which is to introduce a liquid medicine such
10 as a physiological saline solution into said blood-gather- 

jog set;

a blood transfusing member composed of an intravenous 

drip cylinder provided therein a filter and having a blood 
introducing needle, and a connecting tube, which is to

15 introduce blood in a blood bag into said blood-gathering 
set;

a blood-transfusing and gathering member composed of a 
needle for blood-transfusion and blood-gathering, a connect-β

T”? ing tube and a mixing portion provided at the midportion of 

20 the connecting tube, which is to transfuse the blood from
said blood transfusing member to the blood donor or toa 0

««»« gather blood from a blood-transfusing and gathering needle; 
’*'* * a washing solution storing member composed of a connect
ft ft ft , ;
’ ’· ing tube and a waste liquor bag, which is to recover a

25 waste liquor after priming in said blood-gathering set? and

a blood storing member composed of a connecting tube 
, provided a connecting piece, and a parent bag connectedft ft i
• " thereto a children bag with a connecting tube, which is to

,·'*·, store the blood gathered from said blood-transfusing and
30 gathering member.

«

2. A switch bag type blood-gathering set according to 
Claim 1, wherein said blood storing member is connected so 

as to capable of being attached and removed through a
35 connector member provided to said blood-gathering set.
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3. A self blood-storing method by weans of a switch bag 
type blood-gathering set which is composed of

a liquid transferring member provided with a liquid 
introducing needle, a connecting tube and an intravenous 
drip cylinder, so as to introduce a liquid medicine such 
as a physiological saline solution;

a blood transfusing member provided with an 
intravenous drip cylinder attached therein with a filter 
and having a blood introducing needle, and a connecting 
tube for inducing the blood, where the blood introducing 
needle is connected with a blood bag, so as to introduce 
the blood within the blood bag;

a blood-gathering and transfusing member provided 
with a needle for gathering and transfusing the blood, a 
connecting tube, and a mixing portion provided at mid­
portion of the connecting tube, so as to transfuse the 
blood from said blood transfusing member to a blood 
donor, or so as to gather the blood from said blood 
gathering and transfusing needle;

a blood storing member provided with a connecting 
tube charged with a connecting piece and a parent bag 
connecting to a child bag through the connecting tube for 
storing the blood gathering by means of said blood­
gathering and transfusing member; and

connecting tube members for integrally connecting 
said respective members for not invading an outer 
atmospheric air into the blood gathering set;

said method having the steps of
transfusing the blood of n unit gathered at Nth time 

by said blood transfusing members to the blood donor at 
(N+l)th time via said blood gathering and transfusing 
member, and

gathering the blood of (n+l)th unit from said blood 
donor to the blood storing member via said blood 
gathering and transfusing member, and transfusing the 
blood stored in said blood storing member to the patient

i
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at (N+2)th time,
wherein n < 2.

4. A technique for predeposit of autologus blood
5 carried out by using a blood-gathering set according to 

claim 3, wherein the technique comprises the steps of
transferring n units of bio 3 gathered at the Nth 

time to a patient at the {N+2)th time, and
storing newly gathered (n+1) units of blood from the 

10 patient and transfusing said blood to the patient at the
[(N+2)+2]th time.

5. A technique for predeposit of autologus blood 
carried out by using a blood-gathering set according to

15 claim 3, wherein the technique comprises the steps of 
transfusing n units of blood gathered at the Nth

time to a patient at the (N+l)th time and
storing newly gathered (n+1) units of blood from the

patient.
20

6. A switch bag type blood-gathering set according to 
claim "... or a method of use thereof, substantially as 
hereinbefore described with reference to the accompanying 
drawings or examples.

25

Dated this 10th day of January, 1991.
KAWA3UMI LABORATORIES, INC.

By its Patent Attorneys:
30 DAVIES & COLLISON
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FIG.26(a)
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