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"BLOOD COMPONENT PRESERVATION CONTAINER
AND MULTI-LINKAGE CONTAINER SYSTEM"

.Bacquound Qf the Invention

This invention relates to a blood component
preservation container which is suited for preserving
blood, a blood component, in particular.an erythrocyte-
containing solution, and also to a multi-linkage
container. |

In recent years, a blood component preservation
container of bag-like structure which is formed of
superimposed thermoplastic resin sheets whose
peripheries are fusion-bonded with each other has been
extensively utilized as a container for collecting,
separating or preserving blood.

This blood component preservatioh container (a
blood bagj is reﬁuired to have various properties, such
as a sufficient transparency for enabling the condition
of blood or blood components contained therein to be
observed from outside; a sufficient flexibility
(pliability) for easily enabling various operations
such as blood collection, blood transfusion or
separation of blood components; a sufficient strength
for withstanding these operétions; ah excellent
sanitariness; and an excellent safety. |

Since soft polyvinyl chloride meets most of these
requirements, it is predominantly utilized as a

material for the blood bag at present.
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Meanwhile, as far as the preservation of
erythrocyte component is concerned, there has been an
advancement in the development of a preservation
solution for exclusive use therefor, i.e., a

5 preservation solution (such as M.A.P. solutioh) which
is capable of effectively preserving erythrocyte
component for- 42 days has been developed and is
actually put into use now.

However, in spite of the availability of such a

10 preservation solution to preserve erythrocyte component
for a long period of time, there has been raised
another problem that a big agglomerate or a so-called
macroaggregate (hereinafter referred to as MA) is quite
frequently generated during the storage of erythrocyte.

15 No measures have been developed as yet to prevent the
generation of this MA. |

It is also important to prevent the hemolysis (the
destruction of blood cell) of erythrocyte being
preserved. Namely, if the hemolysis degree of

20 erythrpcyte is increased, the quality of erythrocyte
preparation would be deteriorated.

- Although various methods have been developed to
preveﬁt the hemolysis, all of these methods are only
aimed at preventing the hemolysis, and a method for

25 suppressing not only the hemolysis but also the

generation of MA has not been developed as yet.
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9 Summar ofnthe Invention

Accordihgly, an object of the present invention is
to provide a blood component preservation container
which is excellent in blood component preservation

5 property and capable of suppressing not only the
hemolysis of erythrocyte but also the generation of
macroaggregate (MA).

"Another object of the present invention is to
provide a multi-linkage container system comprising

10 such 5 blood component preservation container as
mentioned above.

These objects have been accomplished according to
the present invention by a blood component preservation
container for preserving a liguid containing at least a

15 blood component, which is formed of a soft polyvinyl
chloride sheet containing a first plasticizer and a
second plasticizer, wherein the first plasticizer is
exudative to the blood component in such a degree
that when it is singly mixed in an amount of 32% by

20 weight in a polyvinyl chloride sheet, and a predeter-
mined'amount of a blood component‘is preserved at a
temperature of 4C for 35 days in a blood component
preservation container constituted by the resultant
polyvinyl chloride sheet, 15 ppm by weight or more of

25 the added first plasticizer is eluted into the blood
component, and the second plasticizer is capable of

giving an oxygen gas permeability to a polyvinyl
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sheet at a ratio of 32% by weight, the oxygen gas
permeability of the resulting polyvinyl chloride sheet
5 is not less than 4.0 L/mz-mm-déy-atm (30%C).

Brief Description of the Drawings

FIG. 1 is a plan view showing one example of a
multi-linkage container system according to the present
invention; |

10. FIG. 2 is a graph showing the relationship between
an amount of a plasticizer (DEHP) added and an amount
of the plasticizer eluted; and

FIG. 3 is a graph showing the relationship between
the amount of a plasticizer (DEHP) added and the rate

15 of hemolysis. |

Detailed Description of the Preferred Embodiment

A blood component preservation container and a
multi-linkage container system according to the present
invention will be explained in detail with reference to

20 a preferred embodiment shown in the drawings.

FIG. 1 shows a plan view illustrating one examble
of a multi-linkage container system 1 according to the
present invention. Referring to FIG. 1, this multi-
linkage container system 1 is formed of quadruple

25 containers including a blood collection bag (a first
bag) 10, a blood plasma bag (a second bag) 20, a buffy

coat bag (a third bag) 30 and a chemicals storage bag



t.hrough the sol ubilizing effect of glyceryl bronchodilator conponents.
Phenobar bi t al guai acol ate, or other water-soluble formof is the nost
wi dely used sedative in such guai acol, on the theophylline, These com
conpositions, although other barbiturates positi ons have the advant age
of providing have been used in tablet or capsule dosage 20 a therapeutic
dose of theophylline and forns. egCer%I PYuai acol ate or equival ent

wat er Phenobarbital is generally preferred for - soluble form of
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Specifically, the blood collection bag 10 disposed
leftmost side in FIG. 1 constitutes a blood component
5 ' preservation container and includes a main bag portion
11 comprising two pliable polyvinyl chloride sheets
which are superimposed one upon another and the |
peripheries of which are fusion-bonded (through heat
bonding or high-frequency bonding) or adhered, thereby
10 forming a éealed portion 12.
The inner portion surrounded by the sealed portion
12 of the main bag portion 11 serves as a blood storage
space 13 for storing a collected blood. Further, since
the blood collection bag 10 can be utilized also as an
15 erythrocyte bag for preserving erythrocyte therein,
the blood storage space 13 may be used for ultimately
storing and preserving a concentrated erythrocyte.
The main bag portion 11 is provided at its upper
portion with a couple of sealed opening ports 14 each
20 provided with a peeling tab for opening the opening
ports 14. The main bag portion 11 is also provided,
beside the opening ports 14, with an outlet port 18
for communicating the blood storage space 13 with
other bags 30, 20 and 40. To this outlet port 18 is
25 éonnected one end of a tube 61 via a connector member

17. Preferably, the connector member 17 is constructed

in such a manner that the passage thereof is closed



25 absorption, of the theophylline, but in in- ~chronic conditions.

Unfortunately a physical sufficient anount to interfere with patient
i nconpatibility between phenobarbital and accept ance.- The conpositions
have sol u- theophylline is operant which results in 70 tion stability

over a_m@dé pH range includ- their precipitation from solution when it
ing acidic conditions. The latter is desir® Ts attenpted, to incorporate
phenobarbital 30 able since considerably nore latitue is in sedative
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inteferes wth To the other end of the tube 61 is connected a
Y-shaped branch connector 64, to the branched ends
5 of which each end of tubes 62 and 63 is connected
respectively. The other end of the tube 62 is attached
with a branch connector 19 of the same construction as
that of the branch connector 64. The branched ends of
the branch connector 19 are connected to each end of
10 tubes 25 and 46 respeétively.

A pliable tube 15 is attached via one end thereof
to the upper portion of the main bag portion 11 so as
to communicated with the interior of the blood storage
space 13. The other end of the pliable tube 15 is

15 attached via a hub 151 with a blood collecting needle
152. The hub 151 is adapted to be mounted with a cap
153 for encaéing the blood collecting needle 152.

The blood plasma bag 20 includes a main bag

portion 21 comprising two pliable soft resin sheets

20 such as soft polyvinyl chloride sheets which are
superimposed one upon another and the peripheries of
which are fusion-bonded (through heat bonding or high-
frequency bonding) or adhered thereby forming a sealed
portion 22.

25 The inner portion surrounded by the sealed portioﬁ
22 of this main bag portion 21 is used as a plasma

storage space 23 for storing plasma separated from the



di on even under the strongly acid condi- the solublizing action of the
glyceryl 35 tions net in the stomach, thus reducing guaiacolate on the

t heophyl line, resulting in the possibility of gastric-irritation.
precipitation thereof. Furthernore, the The present invention

provi des the solu- phenobarbital is itself rendered insoluble. 80 tion
to a difficult problem encountered in -1t7is-thus inpossible to formate a
cl ear preparing an elixir of the foregoing type solution free from

i nsol ubl e suspended in- 40 retaining each of the.  advantages thereof

gredients. Sol utbbaedair pherkiped Fﬂ1£€€ﬁiﬂg bagré ative to palatability,
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'rritation 85 portion with a couple of sealed outlet ports 24 for
blood fransfusion each provided with a peeling tab for
5 opening the outlet ports 24. The main bag portion 21
is connected, beside the outlet ports 24, with the
other end portion of the tube 25 communicating with the
plasma storage space 23. Therefore, when the passage
of the connector member 17 is opened, the blood storage
10 space 13 of the blood collection bag 10 is allowed to
commuﬁicate, via the connector member 17, the tubes 61,
62 and 25 and the branch connectors 64 and 19, with
the blood plasma storage space 23 of the blood plasma
bag 20.
15 The buffy coat bag 30 includes a main bag
portion 31 éomprising two pliable soft resin sheets
such as soft polyvinyl chloride sheets which are
superimposed one upon another and the peripheries of
which are fusion-bonded (through heat bonding or high-
20 frequency bonding) or adhered thereby forming a sealed
portion 32.
The inner portion surrounded by the sealed portion
32 of this main bag portion 31 is used as a buffy coat
storage space 33 for storing buffy coat separated from
25 the blood in the blood collecting bag 10.
The main bag portion 31 is connected via its upper

portion with the other end of the tube 63 communicating
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with the buffy coat storage space 33.

ihe chemicals storage bag 40 includes a main bag
portion 41 comprising two pliable soft resin sheets
such as soft polyvinyl chloride sheets which are
supetimposed one upon another and the peripheries of
which are fusion-bonded (through heat bonding or high-
frequency bonding) or adheréd, thereby forming a'sealed
portion 42;

The inner portion surrounded by the sealed portion
42 of this main bag portion 41 is used as a chemicals
storage space 43 for storing chemicals. In this
embodiment, a predetermined volume of an erythrocyte
preservation solution 47 is stored in the chemicals
storaée space 43. This erythrocyte preservation
solution may be a M.A.P. solution, a S.A.G.M. solution,
an OPTISOL solution or an ADSOL solution.

The main bag portion 41 is provided at its upper
portion with a couple of sealed outlet ports 44 each
provided with a peeling tab for opening the ocutlet
ports 44. The main bag portion 41 is provided, beside
the outlet ports 44, with a connector member 45 of the
same construction as that of the connector member 17
for communicating with the chemicals storage space 43.
To this connector member 45 is connected the other end
of tube 46. Therefore, when the passages of the

connector members 17 and 45 are opened, all of the

. bags, i.e. the blood storage space 13 of the blood



m ni stration. The uncertainty of uniform ably enployed. A preferred

conposition is resuspensi on of insoluble ingredients is an one which
contains, in each 5 m, thereof, ever-present problemin the

adm nistration 16.6 to 175 ng. of theophylline. 7.5 to 350 of drugs as

| i qui d suspensi on. . nmg. of glyceryl guaiacolate or an equivialent 5
We have found that certain barbiturates- s8lubilizing weight of potassium
guai col 7 form clear solutions when enployed in sulphonate or

guai acol . fron1[errL?to.a full conbi nati on with theophylline, a
synpat hi o- t herg@d FEleﬁsBagoﬁoepﬁEGrFh@?lﬁgéﬁdﬁtoraggegpécﬁr3ﬁcﬂ6diIator

such as ephedrine ephedrinpe i
P the c emgca s’SQEEQSéVBQS”QBL”EhgrbEESEOBXBQEa storage

space'23 of the blood plasma bag 20 and the buffy coat
storage spacé 33 of the buffy coat bag 30 are allowed

5 to communicate with each other, via the connector
members 17 and 45, the tubes 61, 62, 63, 25 and 46 and
the branch connectors 64 and 19.

It is preferable to preliminarily introduce an

anti-coagulant in the blood collection bag 10. This
10 anti-coagulant is liquid in general and may be, for
example, an ACD-A solution, a CPD solution, a CPDA-1
solution or heparin sodium solutién. The volume of
these anti-coagulants may be suitably determined in
advance depending on the volume of blood to be
15 collected.

The buffy coat bag 30 may be the one which
contains in advance a platelet preservation solution.
Examples of such a platelet preservation solution are a
physiological saline solution, a GAC solution, a PAS

20 solution, a PSM-1 solution and a synthetic storage
medium solution. |

Next, the conditions for the materials that can
be employed for the bags 10, 20, 30 and 40 will be
explained.

25 (1) The blood collection bag 10:
The blood collection bag 10 constituting a blood

component preservation container of the invention is



hydr oechl ori de, and guai acol derivative such and from2 to 35 ng. of

cycl opal, apro- 10 as glyceryl guaiacolate. The reason for the barbital,
but abarbital or pentobarbital. 75 specific conmpatibility which we have
dis- Especially preferred conpositions are those - covered is not known
since the operability which contain the hydrochloride or sulfate of
certain barbiturates does not appear to~ 0ep‘nedrlne I n an anmount of from
4 to be a function.of their water or aIcohoI 25 ng. and from 2 to 15
ng. of buta- 15 sol ubil

m . of conpositikprmed °%|6 soft pal¥Eisylarhionidn fh%etp?ggéﬂfaiﬁgeger
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- hemolysis depression effect (an effect to minimize the
amount of hemoglobin to be eluted into a liquid to be
5 preserved) is attained by the first plasticizer which
is eluted from the soft polyvinyl chloride sheet into a
liquid to be preserved (hereinafter referred to as a
preservation liquid or solution) and the second
plasticizer which is eluted from the soft polyvinyl
10 chloride sheet into a preservation liquid or solution
in a very small amount. In addition, the MA generation
suppression effect is attained by a high gas per-
meability of the soft polyvinyl chloride sheet that is
provided by the second plasticizer. Due to a balanced
15 combinatiﬁn of these hemolysis depression effect and MA
generation suppression effect, it is possible to obtain
a blood collection bag, which is excellent in blood
cell preservation property.
The resin constituting the soft polyvinyl chloride
20 sheet may be selected from polyvinyl chloride and
pol&meric maierials mainly comprising polyvinyl
chloride (such as a copolymer, a polymer blend and a
polymer alloy, each containing a small amount of other
polymer materials).
25 The first plasticizer should be exudative to the
blood component in such a degree that when it is singly

mixed in an amount of 32% by weight in a polyvinyl



pect orant conposition conprising a solution protokylo is, of course, used.
Ephedri ne containing at |east 40% by vol ume of water sulfate and
ephedrine hydrochl ori de may 20 havi ng di ssol ved therein, at roomtenpera-
be used interchangeable in the anmount 85 ture, from 0.83 to 4.37 g. of
t heophylline specified. The concentration ot her per 100 m . of
wat er, sufficient guaiacol adrenergic 5roﬁihodllators for use in the or
a pharnaceutically a acceptance water present elixirs are adjusted in

accordance 5 °£é %ré¥ ;tveaB F%ggiegﬁa ervg gca%g a@ %hﬁﬁgﬁﬁpted
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amounts of di ssofV roncho expectoran conpositions are
35 days in a blood component preservation container

constituted by the resultant polyvinyl chloride sheet,
5 15 ppm by weight or more of the added first plasticizer
is eluted into the blood component.

This limitation of the elution level on the.first
plasticizer is based on the results obtained from the
relationship between an amount of plasticizer added to

10 the sheet and the amount of the plasticizer eluted
(FIG. 2), and on the results obtained from the
relationship between the amount of the plasticizer
eluted and the rate of hemolysis (FIG. 3), with di-2-
ethylhexyl phthalate (DEHP) used as the plasticizer.

15 The first plasticizer should preferably be an
aliphatic or aromatic acid ester containing at least
two ester linkages and containing an aliphatic
hydrocarbon group having 4 to 12 carbon atoms in its
hydrocarbon chain. Among them, dialkyl phthalate and

20 dialkyl adipate are preferable in particular.

Séecific examples of the first plasticizer are
dioctyl phthalate, dioctyl adipate, di-2-ethylhexyl
phthaiate, diisononyl.phthalate, diisodecyl phthalate,
di-2-ethylhexyl maleate, dibutyl phthalate and dihexyl

25 phthalate. These esters may be employed singly or in
combination of two or more of these. Among them, di-2-

ethylhexyl phthalate (DEHP) or a composition mainly



sypat honmeti c bronchodil ator agent and a clear solutions containing at

| east 40% by barbiturate which is cyclop aprobarbital, volune of water
which my c¢ontain up but abarbital, or pentobarbital to provide to 20%
by vol une of al cohol, and hav- 30 pharmacol ogically effective, non-toxic
doses ing dissolved therein 0.83 g. to 4.37 g. of 95 of said

synpat honetic a agent, and said theophyll?ne‘per 100 M. of water in the
barbiturate in each dosage unit thereof. conposition, sufficient guaiacoi

grccggfl;gﬁé WatercExa Je’i“%é?#@%tf%gnp&t@&n%%%feg goree%‘fcsg%u%rrgsé % used in

nvention arc oG ey Dy PRt ritoufy o eddiibn Shd MREOPIRA o °
hemolysis depression effect that may be obtained
therefromn.

5 ‘The content of the first plasticizer in the
polyvinyl chloride sheet should preferably be 5 to 40%
by weight, more preferably 10 to 30% by weight, and
.most preferably 10 to 25% by weight. If the content of
the first plasticizer is less than 5% by weight, the

10 amount of elution of the first plasticizer becomes too
small to obtain a sufficient hemolysis depression
effect. On the other hand, if the content of the first
plasticizer exceeds 40% by weight, the amount of
elutioﬁ of the first plasticizer becomes excessive so

15 that the physiological activity of blood cell may be
adversely affected by the first plasticizer, and at the
same time, the inclusion of such a large amount of the
first plasticizer may deteriorate the mechanical
strength of the bag so that the bag may be fractured

20 during the centrifugation, for instance.

The second plasticizer is capable of giving an
oxygen gas permeability to a polyvinyl chloride sheet
in such a degree that when the second plasticizer is
singly mixed in the polyvinyl chloride sheet in an

25. amounf of 32% by weight, the oxygen gas permeability of
the resultap£ polyvinyl chloride sheet becomes not less

than 4.0 L/mz'mm-day-atm (30C), more preferably not



pseudeephedri ne, net hoxyphenam ne or toxic dose of a synpathom netic
broncho- prot okylol or an acid additien salt thereof. dilator and
phar macol ogi caly effective, non- The pharnaceutical |l y. accept abl e wat er
toxic dose of a barbiturate selected from sol uble derivative of
guai acol may be 5 - allyl - 5 - cyclopentenylbarbituric acid 40 glyceryl
guai acol ate. These ingredients are -(cyelamal)s 5 - allyl - 5 -
i sopropyl barbituric preferably contained in an aqueous al coholic acid
(aprobarbital), 5 - ethyl - %% buty vehicle to prOV|de final
conposi ti on whi dlessbartan LA’JZ‘, Tefn n(nbtdaibaﬁrmt(aﬂ()"c) argnd preeﬁermb y
contains at |east 40% by volunme of water 5 entyl )barbituric acid
(pent obar bi t al ) also die gaxheedianids|aafe Rﬁr‘@t%ﬂg’r dhe  The

f oregoi ng concentration range of
resultant polyvinyl chloride sheet becomes not less

than 23.0 L/m?-mm-day-atm (30C). In particular, the

5 second plasticizer should preferably be the one, which
is exudative to the blood cdmponent in such a degree
that when it is singly mixed in an amount of 32% by
weight.in a polyvinyl chloride shéet, and a pfedeter-
mined amount of a blood component is preserved at a

10 temperature of 4C for 35 days in a blood component
preservation container formed of the resultant
polyvinyl chloride, 2 ppm by weight or more of the
added second plasticizer is eluted into the blood
component, but the elution amount of the second

15 plasticizer.is smaller than that of the first
plasticizer. Namely, the second piasticizer should be
slightly exudative to the blood component. |

Préferable examples of the second plasticizer are

phthalic diester, dialkyl phthalate, adipic ester and

20 dialkyl adipate, each having two or more aliphatic
hydrocarbon groups each containing 4 to 12 carbon
atoms. In this case, the phthalic diester should
preferably be di-n-decyl phthalate, and the dialkyl
adipafe should preferably be di-octyl adipate.

25 In particular, a diester which can be derived.from
phthalic acid and an alcohol or aliphatic hydrocarbon

group having 8 to 12 carbon atoms is preferable. Among



45 shares the advantages of pH stability, palat- theophylline exceeds that

of a saturated sol u- ability, freedomfromgastric irritdtion, and tion
thereof in the solvents selected as effective absorption with the
conpositions vehicles in this invention. It is solubilized di scl osed
in. specification No. 932,874. in accordance with the invention set forth

The conpositions are designed to con- +n Bpectfication No. 932,874. The
afore- 50 tain a therapeutically effective dosage of nentioned

barbiturates in the concentrations each active ingredient in, a dosage
vol ume given, ithemapdiyn-deenl phthalapat (RuDP) o pceBP2sitbPRBspoons
(30 m.) of conposi- mnetic amne ingredient, ar solrble | tion.
Each 5 m. unit RBHRLY RORPHESIRY (PR 18 MR RERPREAPIGN aﬂg tfprisingly
0 not

dioctyl adipate, di-2-ethylhexyl adipate (DEHA) is more

preferable.

5 The content of the second plasticizer in the

polyvinyl chloride sheet should preferably be 5 to 45%
by weighf, more preferably 10 to 30% by weight, and
most preferably 12 to 30% by weight. .If the content of
the second plasticizer is less than 5% by weight, the

10 gas permeability of the resultant polyvinyl chloride
sheet becomes too low and the MA generation suppressing
effect of the sheet would be deteriorated. On the
other hand, if the content of the second plasticizer
exceeds 45% by weight, the content of the first

15 plasticizer would inevitably become very little due to
the limitation on the total amount of the first and
second plasticizers (the total amount of the first and
second plasticizers is confined to a certain level with
a view to maintain the mechanical strength of the

20 resultant sheet), so that the hemolysis depression
effect to be derived from the first plasticizer would
be deteriorated.

Since the second plasticizer of the present

invention is slightly exudative to blood plasma, the

25 following advantages will be obtained.

If the second plasticizer not exudative at all,

only the first plasticizer would elute, so that



a full" therapeutic dose of each ingredient; thenselves precipitate nor
cause precipita- 55 from7.5 to 350 ng. of glyceryl guaiacolate, tion of
the theophylline. In order to illustrate or an equival ent sol ubli zing
wei ght of potas- the specificity required of the barbiturate for Si um
guai acol sulfonate or guaiacol; from wuse in the present conpositions, the
fol | ow 4 to 25 ng of ephedrlne hydrochlérlde I ng experinment is
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the hemolysis. However, since there is a limitation
(for example, 50% by weight) on the total amount of the

5 . first.and second plasticizers in.order to maintain the
mechanical strength of the resultant sheet as explained
below, each amount of the first plasticizer and ﬁhe
second plasticizer is also restricted to a certain.
level.

10 By contrast, when the second plasticizer is
slightly exudative, both first plasticizer and second
plasticizer would elute, so that a sufficient hemolysis
depression effect can be attained with a relatively
smaller amount of the first plasticizer as compared

15 with the case where the second plasticizer is not

| exudative at all. As a result, the amount of the
second plasticizer to be added can be correspondingly
increased, thus making it possible to obtain a
polyvinyl chloride sheet excellent in gas permeability.

20 Namely, it is possible according to the present
invention to obtain a polyvinyl chloride sheet improved
in both plasticizer elution'property and gas per-
meability, thereby achieving an effective and balanced
suppression of the hemolysis and the MA generation,

25 while maintaining a predetermined mechanical strength
of the polyvinyl chloride sheet.

The total content of the first plasticizer and the



of the barbiturates |isted above, preferably fngredient

Sol ution butabarbital. For the |atter concentrations t heophyl | i ne
51 g 65 inthe range of 2 to 15 ng. 5 mM. are prefer- - glyceryl

guai acol at e

10

15

20

25

3.0 g.
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-second plasticizer should preferably be in the range
of 20 to 50% by weight, more preferably 25 to 40% by
weight. If this total content is less than 25% by
weight, at least one of the hemolysis depression effect
and the MA generation-suppressing effect may become
insufficient. On the other hand, if this total content
exceeds 50% by weight, the mechanical strength (such as
tensile strength) of the resultant polyvinyl chloride
sheet would be deteriorated, and hence a bag formed
of such a polyvinyl chloride sheet may be fractured
if it is exposed to a severe condition such as a
centrifugation.

fhe polyvinyl chloride sheet may contain, if
desired, various additives such as a stabilizer, in
addition to the first and second plasticizers. As the
stabilizer, various kinds of epoxy compounds, compounds
of zinc, calcium, barium or magnesium may be added in
the polyvinyl chloride sheet at a ratio of 0.1 to 15%
by weight, for instance.

The thickness of the polyvinyl chloride sheet may

. be suitably determined iaking into consideration the

balance between the mechanical strength and the gas
permeability required for the polyvinyl chloride sheet.
Howevér, in general, the thickness of the polyvinyl
chloride sheet should preferably be in the range of 0.2
to 0.5 mm, more preferably 0.25 to 0.4 mm.

The polyvinyl chloride sheet having the

of



sucrose 250.0 g. mxed with 400 m. of Solution No. 1
and sodi um saccharin 0.5 g. 10 M. of Solution No. 3
was added thereto Sodi um cycl amat e 3.0 g.- The m xture
was then diluted to 500 m. 25 70% sorbitol solution 25.0 m

with distilled water. In sone instances thg citric acid

2.0 g. I ngredi ents did not dissolvé‘anﬁ7stébility sodiumcitrate

1.5 g. studies were not then initiated with such

aforementioned features may be manufactured, for
instance, by the following method.

A soft polyvinyl chloride, the first plasticizer
and the second plasticizer are sufficiently kneaded by

5 a kneader to obtain a kneaded product, which is then
.extruded via a T-die or a circular die to obtain a flat
sheet. The sheet is then subjected to a sequence of
.manufacturing steps including a thermoforming step, a
blowing~step, a stretching step, a cutting step and a

10 step of sealing (fusion bonding) the end portion to
obtain a product of predetermined shape and structure.

The surface of the sheet (raw material) may be
roughened (or embossed), or coated or applied with an
anti-blocking agent or a slip agent for preventing the

15 blocking of the interface between the sheets.

(2) The platelet bag:

The chemicals storage bag 40 may be utilized as
a platelet bag for preserving platelet after the
erythrocyte preservation solution 47 is transferred

20 to the blood storage space 13 of the blood collection
bag 10.

There is not any particular limitation regarding
the composition and property of the sheet material for
constituting the chemicals storage bag 40. For

25 example, the same materials as employed for the blood
collection bag 10 may be employed. If the same

materials as employed for the blood collection bag 10



distilled water, g.s. 400 ml. sanpl e. The sol utions which forned

satis- TION NO 2 -Alcohol Solution factorily were filtered to
renove any foreign 30 met hyl par aben 0.6 qg.

material and put aside and stored in paired pr opyl par aben

0. 15 g. lots at O[err]C. and at roon1£§nperature. They et hyl
vanillin : 0.10 g. wer e exam n after 4 weeks for crystal -
nenthﬁl (4% i n ethanol) 0.08 nm . Iization grenadi ne flavour
0.04 : In the follow n I f eth
al cohol 78. 95°HF . empf?¥§&béﬁ %ﬁg %Fé P% déﬁgﬁgé%%%unts Y

contained in 15
simplified because of the decrease in kinds of sheet

SOLUTION NO. - 3- - o £pDedi | BEHYE" Ogne manufa&ﬁ@ge @@dtﬁgebggsﬁaﬁhﬁéGOf

materials to be prepared, and at‘the same time, the
5 preservation of platelet will be improved due to the
elutién of the plasticizers and also to the excellent
gas permeability of the bag (for example, the effective
preservation period will be extended to 3 to 5 days).
(3) The blood plaéma bag 20:

10 There is not any particular limitation regarding
the composition and property of the sheet material for
constituting the plasma bag 20. For example, the same
materials as employed for the blood collection bag 10
may be employed. If the same materials as employed

15 for the blood collection bag 10 are employed in the
manufacture of this plasma bag 20, the manufacture of
the bag may be simplified because of the decrease in
kinds of sheet materials to be prepared. |

(4) The tubes 15, 61, 62, 63, 25 and 46:

20 As for the materials for the tubes 15, 61, 62,
63, 25 and 46, polyvinyl chloride, poiyethylene,
polypropylene, polyester (such as PET, PBT), ethylene-
vinyl acetate copolymer, polyurethane, a thermoplastic
elastomer (such as.polyester elastomer, styrene-

25 butadiene-styrene copolymer) or a material mainly
comprised of any of these polymers may be employed.

Among them, polyvinyl chloride and a material mainly



ghl oride Sol ution m. of the final conposition, to

whi ch the ephedri ne hydrochl ori de 0.8 g. anmount enpl oyed
corresponds. I n each in- distilled water, q.s. - 10.0 m .
stance this dose is a sedative dose of the 40 The amounts of

barbiturates specified in barbiturate as fiecified in either the Merck 20
the following list were then weighed and dex, United States
Phar macopoei a XV, dissolved in a 79 m. portion of the al cohol

Nat i onal — For mJl%@%éng?ﬁol%&ﬁfﬂa&hlorjﬁ%ﬁ%fg 'ﬁPeféPéH%éﬁrgﬂ%Jt:\bus@) Thi s

was then Fornular

Concentrati on 1f BOLOh LHE | £néké Otubes is UBSHMEE of polyvfﬁ§115 m .
chloride, they may be excellent in pliability and
flexibility, thereby making it easy to handle them, and

5 at the same time they may be easily closed with a clamp
and the like. Moreover, since a polyvinyl chloride
tube is excellent in compatibility with the sheet
material forming the bags and made of the same kind of
material as that of the tube, a bonding or adhesion

10 which is high in bonding strength and excellent in gas-
tightness will be effected between the tubes and the
bags, which is preferable in view of assuring the
invulnerability to the centrifugation and retaining the
sterilized condition of the bags. There is not any

15 particular limitation with respect to the kind and
content of plasticizer to be employed for these tubes.

As for the multi-linkage container system of

the present invention, it is not limited to the
construction shown in the drawing, but may be of any

20 - construction as far as it includes a blood component
preservation container for preserving a liquid
containing a blood component, i.e., a blood cell
preservation bag such as a blood collection bag or an
erythrocyte preservation bag as explained above. For

25 exampie, the multi-linkage container system of the
present invention may be a double bag comprising a

blood collection bag and a platelet bag;



Derivative 500m . Elixir Stability Result

55 - diethyl - (barbital) 9.9 g. 300 ng, 5-
allyl-5-(2-pentyl) - 3.3 0. 100 ny 50 (secobarbital)

- ethyl - 5 - isoanyl - 1.65 g. 50 ny. precipitation
occured (amobarbital) . 20

.within 1 week

a triple-linkage bag comprising a blood collection bag,
a blood plasma bag and a platelet bag; a quadruple-
1inka§e bag qomprising a blood collection bag, a
platelet bag, a blood plasma bag and an erythrocyte bag

5 for exclﬁsive use therefor; a quadruple-linkage bag
comprisiﬁg a blood collection bag which may be used
also as an erythrocyte bag, a platelet bag, a plésma
bag and a Euffy coat bag (a small bag for relay); or
any other multi-linkage bags where any additional bag

10 for additional end-use is attached to any of the
aforementioned bags.

The container to be connected with the blood
component preservation container may be formed of a bag
made of the same material as used for’forming the tubes

15 or formed of a container of any other shape_and
construction.

This inventioh will be further explained with
reference to the following specific examples.

Examples 1 - 2, and Comparative Examples 1 to 4
20 A. Method of experiment:

(1) Manufacture of a multi-linkage bag systeﬁ

Various kinds of sheets having compositions and
properties as shown in Table 1 below were employed and
formed into a 2-ply structure, which was then cut and

25. the periphery thereof was heat-sealed thereby to form
a blood collection bag. Likewise, a platelet bag

(chemicals storage bag), a blood plasma bag and a buffy

5



5-ethyl - 5 - n - butyl- 3.3 9. 100 ng. (but et hal )
-1- methyl - 5 - 1. 98g. 60 ny. phenyl -

- et hyl

(mephobarbital)
sol ution
weeks storage -at room

crystallization oc- - 21 -

tenp.,

10

15

20

cl ear

25

55

5 - ethyl - 5- (2 - butyl) - 0.99 g. 30 ny.

after 4 (but abarbital)

coat bag were prepared.

95 ml of an erythrocyte preservation liquid (an
aqueoﬁs solution containing M.A.P. solution/sodium
chloride: 5.52 g/l; adenine: 0.16 g/l; glucose:

8.01 g/1; mannitol: 16.19 g/1; citric acid: 0.22 g/1;
sodium citrate: 1.67 g/l; sodium phosphate: 1.04 g/l1)
was iﬁtroduced via the tube into the platelet bag
{chemicals storage bag).- Then, all of the bags were
connected via pliable tubes, and at the same time, a
blood collecting tube was connected to the blood
collection bag. Thereafter, 60 ml of an antiéoagulant
(an agueous solution containing ACD-A solution/sodium
citrate: 22.0 g/l; citric acid: 8.0 g/l; and glucose:
22.0 g/1) was introduced via the tube into the blood
collection bag, thereby preparing a quadruple-linkage
bag system comprising four bags connected with each
other.

This quadruple-linkage bag system was then
subjected to a high pressure steam sterilization (121,
30 minutes). The construction of each bag in this
quadru?ie-linkage bag system is shown in Table 2 below.

The tubes and the blood collecting tube employed
herein were made of a soft polyvinyl chloride
containing 36.7% by weight of di-2-ethylhexyl

phthalate.

5
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ny.

- 30
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5,5 - diallyl

sol uti on remai ned cl ear

for

O[err]C. after 4
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weeks
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(-aprobar bi tal ) . ' at room tenp.
for 4 75 :
weeks but slight crystal -
lization occurred at O[err]C,
after 4 weeks, but not
after 1 week. - 24 -
(2) Heavy metals and eluate test
Tests on heavy metals and eluate were performed
according the specification prescribed in Japanese
Pharmaceutical Codex, General Testing Method, RPlastic
5 container for Transfusion Testing MethodsS.
(3) Separation of blood components
About 400 ml of whole blood was introduced into
. the biood collection bag, and then the multi-linkage
bag system was subjected to a centrifugation by a
10 centrifugal separator, thereby seﬁarating the whole
blood into three phases, i.e., a platelet-poor plasma,
a buffy coat and a concentrated erythrocyte.
Then, the platelet-poor plasma in the blood
collection bag'was transferred via the tube to the
15 blood plasma bag. Thereafter, the buffy coat was
transferred via the tube to the buffy coat bag, leaving
the concentrated erythrocyte in the blood collection
bag.
Then, the erythrocyte preservation solution which
20 had been charged in advance in the platelet bag was
transferred via the tube to the blood collection bag,
and after a predetermined portions of the tubes were
heat-sealed, the tubes were cut off to separate the
multi-linkage bag system into a blood collection bag
25 (erythrocyte bag) filled with the concentrated
erythfocyte mixed with an erythrocyte preservation

solution, a platelet bag filled with platelet poor



5- alkyl- 5- phenyl - 6.6 g 200 g *

(al phenal) A clear solution failed to formon m xi ng the ingredients,
and no stability studies were therefore initiated.
- 25 -

plasma, and a double-linkage bag system consisting of
the buffy coat bag filled with buffy coat and the
platelet bag.

The double-linkage bag system was then subjected

5 to a slight centrifugation to separate the buffy coat
in the buffy coat bag into two layers, i.e., an upper
layer comprising a concentrated platelet and a lower
layer'comprising leukocyte. Then, the concentrated
platelet was transferred via the tube to the platelet

10 bag.

Finally, the tube linkiné the platelet bag and the
buffy coat bag was cut off to separate these bags from
each other.

(4) Confirmation of MA generation

15 fhe blood collection bag which was obtained in the
aforementioned procedure (3) and filled with the
concentrated erythrocyte mixed with a erythrocyte
preservation solution was preseréed for 35 days at a
temperature of 4°C, and then the generafion of MA was

20 observed for each of the samples according to Example 1
and Comparative Examples 1 to 3. "The results are shown
in Table 3 below.

(5) Confirmation of hemolysis level

The blood collection bag which was obtained in the

25 aforementioned procedure (3) and filled with the

| concentrated erythrocyte mixed with a erythrocyte

preservation solution was preserved for 35 days at



5 It is apparent from the foregoing that, 0.83, to 4,37 g. of

t heophyl line per 10 nm. the results obtained with cycl opal, apro- of
wat er, sufficient guaiacol or a pharnma- barbital, and- butabarbital are
truly un- ceutically acceptabel water- sol uble deriavation expect ed
in view of the simlarly of the threof to serve as solubilizer and

mai nt ai n chenical structures properttes2®f these sub- sai d

t heophylline in and sufficient 50 stances to closely related barbiturates
whi ch anounts of a dissol ved squathoninetic wey e %ound

unsati sfactory. RefRipexgrure of 4% ARG D bragR tS%‘ﬁﬂig %‘glr”bﬂ'?l?ate-
e L eRBLEE Al SN B KL “annFLSFLEY HAPHA PSSk BBl
barbital, and pegatcot?aéP iél?tla Igé)gg ra(\)c\:/ti:(Si:r.e“ding to Example 1 and Comparative
| Exampies 1 to 3 to measure the hemoglobin concentration
5 and the hematocrit value by using an automatic blood
cell counter (Sysmex CC-180 available from Toa Iyo
Densi Co. Ltd., Japan). |
Furthermore, a portion of the sample solution
taken out was subjected to a centrifugation for
10 15 minutes under the condition of 1,500 G by using a
centrifugal separator (KR-702 available from Kubota
Seisakusho Co. Ltd., Japan) to take out the upper layer
constituted by blood plasma. Thereafter, the
hemoglobin concentration in the blood plasma was
15. measured by means of Leuco-crystal violet method (LCV
method) . |
The values obtained in this manner were put into
the following equation to calculate the degree of
hemolysis, the results being shown in Table 3.
20 Hemolysis degree (%) = {[hemoglobin concentration
(mg/dl) in plasma X (1 - hematocrit/100)] /
[hemoglobin concentration (g/dl) in M.A.P.-
added concentrated erythrocyte x 1,000]} X 100
(6) Confirmation of preservation state of platelet
25 The platelet bag which was obtained in the
aforementioned procedure (3) and filled with a

concentrated platelet was preserved with stirring at



5- phenyl barbiturates. Pebtobarbital at a pharnacologically effective
effective, non-toxic doses cincentration of 10 ng./15 m provided a of
said synpathonihetic bronchdi | at or clear solution of the conposition
given in agent, and said barbiturates in each dosage t he foregoing
exanpl e. This concentration unit thereof. of pentobarbital is
slightly less than a seda- 2. The conpdbition of claim1 contain

tive dose (the reconmended dose is 30-500 ing up to 20% by vol une of

o conol (60 20 10, b e 1238 AL R 1 o2 Shes ForviSpe.
containing 1 3l sk NELEP cdfed 4k erod il b SLHEh OBag oz
day and 5th day to measure the number of platelets in
the sample solution by using the aforementioned
5 automatic blood -cell counter, the results being shown
in Table 4.

Furthermore, the pH value (at 37°C) of the sample
solution taken out as mentioned above was measured by
using'a blood gas/pH measuring apparatus (IL 1304

10 available from Instrumentation Lab.), the results being
shown in Table 5.

(7) Centrifugation

The blood collection bag filled with a
predetermined volume of distilled water was subjected

15 fo a centrifugation under the following conditions.

Centrifugal separator: Himac CR7B3, Hitachi
Seisakusho, Japan

Conditions : 1.80 x 108 gasec., 4,000 rpm

(4,670 G), 22%C.

20 After the centrifugation, the blood collection bag
was taken out of the auxiliary cup and examined to see
if any damage was caused thereto, the results being
shown in Table 6.

B. Results of the experiment

25 (1) Preparation of sheet and bag

The preparation of sheets could be smoothly

performed, obtaining sheets excellent in uniformity.



l.ated-as outlined above. of glyceryl guaiacolate or an

equi val ent - Attenpts were made to fornmul ate com solubilizing weight
of potassium guaicacol 65 25 positions as described in the foregoing ex-
sul fonate, or guaiacol, and from[err] to a full anpl e using various

concentrations of the therapeutlc dose of ephedrine, pseudo-

barbiturates |isted bel ow. They proved to 2%phedri ne, mnet hoxyphenamn ne’ or
pr ot o- be unsatlsfactory for failure to formclear kylol, and from 2
to 35 mmg. of cyl opa utions containing . effective sedati ve

aprobarbi tal bd?%%aPE?P%Fatb?n peht 8RR P29 W3R ehERINTROY S unes of 5- 30

m. of the’ 4. Thg con805|t|on of any one of clains 70 ConmpoSiti On.
1 to 3 contai ni ng®%L? of ephedrine

(2) Results of the heavy metals and eluate test
It was confirmed that all of the samples
5 satisfied, in terms of heavy metals and eluate, the
conditions prescribed in the specification of Japanese
Pharmaceutical Codex, General Testing Method, RPlastic
container for Transfusion Testing MethodS.
(3) Evaluation on the preservation of erythrocyte
10 Table 3 shows findings on the generation of
macroaggregate (MA) and hemolysis level. As seen from
Table 3, the blood collection bags according to
Examples 1 and 2 indiéated no generation of MA, and at
the same time it was confirmed that the level of
15 . hemolysis in the blood collection bags according to

Examples 1 and 2 was very low.

Table 3

Number of |Hemolysis
20 : ' MA degree (%)
generated | average

value 8D

Present invention 1 0 0.40%x0.03
Present invention 2 0 0.41%+0.03
Comparative example 1 0 0.82X0.05
Comparative example 2 10 0.40+0.03
25 Comparative example 3 0.51+0.04
Comparative example 4 0.80*0.06

(n=10)



5 - atlyl - 5 - ethylbarbituric acid hydr ochl ori de or ephedrine sulfate

and from 5 - methyl - 5 - phenylbarbituric acid 2 to 15 ng. of

but abarbital per 5 m . of 5 - cyclohex - 1 - enyl - 1,5 - dinethyl-
conposition. 35 barbituric acid (hexobarbital) ' 5. A
bronchodi | at or - expect orant com 5 cyclohex - 1 - enyl - 5 -
ethylbarbituric position according to-cl49m-1 substantially

acid (cycl obarbital) as herei nbefore dessri bed. 5

ethyl - 5 - phenylbarbituric _acid. (
STEVENS, ‘HEWLET & PERK NS Evadpatigmonehks o5
Chartered Patent Ageq%

£$1%?£t?iaéx?i é?l [.)Jlatelet

ékle 4 shows the change with time in the number
of platelets, and Table 5 shows the'change with time of
pH value. As shown in Table 4, any substantial change

5 in the number of platelets was recognized in any of the
samples. As shown in Table 5, Comparative Example 2
indicated the lowering of pH value or the deterioration
in quality of platelets under the aforementioned
condition that the number of platelets was almost the

10 same in_all of the samples, which was assumed to be
caused by the low gas permeability of sample according
to Comparative Example 2. However, with respect to
other samples, it was confirmed that they could be
preserved in a stable condition up to 5th days of

15 storage.



2. A : bronchodl | ator-expectorant com ' 5, Quality Court,
position conprising a solution containing Chancery Lane,
at | east 40% by volune of water having . - London, WC. 2.
di ssolved therein at roomtenperature from Pripted fox Her Mjesty's

Stationery Ofice by The Tweeddal e Press Ltd., Berw ck-upon-Tweed, 1970
Publ i shed at Patent Office, 25 Southanptond3®uitdi ngs, London W C.2A | AY

from whi ch copi es may. be
obt ai ned.
Table 4
No. Number of platelets (X107/ml)
average value *SD
Initial After After
moment 3 days 5 days
Present 201+13 202+14 201%14
invention 1
Present 20014 | 201*14 20014

invention 2
Comparative 201*13 20114 201+14
example 1
Comparative 199+13 198+14 200%t14
example 2 _
Comparative 200t16 199%15 201%16
example 3
Comparative 198+*15 197+14 199*+16
example 4

(n=10)



10

15

20

31 -

Table 5
pH vale average value XSD
Initial After After
moment 3 days 5 days
Present 6.99+0.06 | 6.98+0.07 | 6.98+0.05
invention 1
Present 7.00+£0.06 6.991+0.07 [6.99%0.05
invention 2
Comparative | 6.97%0.04 | 7.03X0.06 | 7.05%0.05
example 1
Comparative | 7.00%0.05 | 6.60%+0.06 | 6.07+0.04
example 2
Comparative 7.00+x0.05 | 7.02+0.06 | 7.03X0.06
example 3
Comparative 6.99%0.06 7.11%£0.07 | 7.18X0.07
exampie 4

(5) Evaluation on the strength of bag by making

use of centrifugation test

Table 6 shows the number of fractured blood

collection bags which were subjected to a

centrifugation test.
collection bags according to Examples 1 and 2 were not

fractured at all, indicating a sufficient degree of

As seen from Table 6, the blood

strength of the bag to withstand the operation of

centrifugation.




9 allyl -5 - phenyl 6.6 Q. 200 ny. *
(al phenal) * A clear solution failed to -formon m xing the

i ngredients, and no stability studies were therefore initiated. 5 I t
is apparent from the foregoing that 0.83 to 4.37 g. of theophyiline per
100 m . 45 the results obtained with cycl opal apro- of water,
sufficient guaiacol or a pharnmac- barbi 32l ,-and butabarbital are truly
| ane ceutically acceptable water-soluble derivative

Table 6

Number of feature
generated -

Present 0
invention 1 '

Present 0
invention 2

Comparative 0
example 1

Comparative 0
10 : example 2

Comparative 0
example 3

Comparative 15

example 4

As explained above, it is possible, according to
15 the blood component preservation container and the
T multi-linkage container system of the present
invention, to attain a suitable degree of elution of
plasticizer and a high gas permeability so as to
concurrently achieve an excellent hemolysis depression
20 effect and an excellent macroaggregate (MA) suppression
effect as a blood component is preserved therein.
These effects will be further promoted, while
assuring a sufficient mechanical strength of the blood
componént preservation container, in particular a
25 mechanical strength sufficient to withstand the
operation of centrifugation, if a plasticizer of

"slightly exudative is employed as the second



expected in view of the simlarity of the thereof to serve as solubilizer
and mai nt ai n. chem cal structures properties of these sub- said

t heophylline in solution, and sufficient 50 10 stances to closely rel ated
bar bi turates which anmounts of a dissolved synpathom netic were found to be
unsatisfactory. Refer, for bronchodilator agent and a barbiturate
instance, to itobarbital, dialylbarbittri¥3 selected from cycl opal,
aprobarbital, buta- acid, secobarbital, barbital, butethal, and the
barbital and pentobarbital to provide 5 - pheng[ bar bi t ur at es,

Pent obar bi t al atP¥astiriseEsl bhiz Rreferakle GAWeRHHE1eR; s gerrio¥ed 15
concentration of 10 ng./15 ni ovided a of.,said . s at homi netic
bronchodi | at or IO% &R Lb¥ski %’flcf%e’f:o‘?fb%s&ﬁ o‘ht%in%‘:éﬁo? agent, and

sai r bi ' . . s
aid barbi turat epigst?fccfzedrg;sagf each content of the first plasticizer

and the second plasticizer are suitably selected and at
5 the same time the total content of the first and second
plasticizers is selected within the aforementioned -
predetermined range.
Due to the aforementioned féatures of the blood
comporient preservation container and the multi-linkage
10 container of the present invention, it is possible to
preserve erythrocyte and other blood components for a
long period of time, while maintaining the quality of
the erythrocyte, etc., in an excellent condition.
Furthermore, the blood component preservation
15 container and the multi-linkage container system of the
present invention are easy in handling and manufacture,

and excellent in safety.



the fdregping exanpl e. This concentration unit thereof. of
pentobarbital is slightly less than a seda- 2. The conp05|t|on of claim
1 contain tive dose (the reconmended dose is 30-5601ng up to 20% by

vol une of al cohol . 60 20) ny.). Stable clear soI “ﬁL ﬁeda-
3. The conposition of claim 1 or 2 tive dose of 15 m “mm i tal
per containing in each 5 m. thereof 16.6340 - 15 nm. csof uth orf can

however, be fornmu- 175 ngy. of theophylline, 7.5 to 350 ng. | at ed as

outllned above. of glyceryl guaiacolate or an equival ent
Attenpts were na@ba%@sfornulate com sol ubilizing weight of potassium

guai cacol 65 25 positions_as_described in the foregoing ex-, sulfopate or
guai acol, and from[etr] & A bloed| gomponent preservgg ofl Edntainer®t8r

preserving a liquid containing at least a blood
pomponent, which is formed of a soft polyvinyl chloride
5 sheet containing a first plasticizer and a second |
plasticizer,
whereinlsaid first plasticizer is exudative to the
blood component in such a degree that when it is singly
mixed in an amount of 32% by weight in a polyvinyl
10 chlorlde sheet, and a predetermined amount of a blood
component is preserved at a temperature of 4%3for
35 days in a blood component preservation container
constituted by the resultant polyvinyl chloride sheet,
15 ppm by weight or more of the added first plasticizer
15 is eluted into the blood component, and
said second plasticizer is capable of giving an
oxygen gas permeability to a pdlyvinyl chloride sheet
in such a degree that when said second plasticizer is
singly mixed in said polyvinyl chloride sheet in an
20 amount of 32% by weight, the oxygen gas permeability of
the resultant polyvinyl chloride sheet becomes not less
than 4.0 L/m? .mm-day-atm (30{3.
2. The container according to claim 1, wherein
said second plasticizer is exudative to the blood
25 component in such a degree that when it is singly mixed
in an amount of 32% by weight in a polyvinyl éhloride

sheet, and a predetermined amount of a blood component



anpl e-usi ng various concentrations of the therapeutic dose of ephedrine,
pseudo- barbiturates listed below. They proved to ephedrine,

met hoxyphenam ne, or proto- be unsatisfactory for failu %N“h cl ear
kylol, and from2 to 35 ng. of cyclopal, sol ution \m .
effective sedative aprobarbital, butabarbital, or It al® 30
anounts in-volumes of 5-30 m. of the - 435 The conposition of any one of

cl ai s conposi tion. 1to 3 containing 4 to
25 ng. of ephedrine 5 - allyl - 5 - ethylbarbituric_acid .

hydrochl ori de orippeesereed nt ad cteppe¥apre of 4% f%e%’hy‘ﬁaYssﬂ-‘ a
phenyl barbituric acid 2 to 15 . of butabarbital, per m . .of

cycl ohex - 1 - &nypod QP@PQDﬁPFggﬁ?§§rV%Bﬁ$%s???fﬁﬁﬁgr fofhed 0t the
75

5 -

resultant polyvinyl chloride, 2 ppm by weight or more
of the added second plasticizer is eluted into the

5 blood component, but the elution amount of the second
plasticizer is smaller than that of the first
plasticizer.

3. The container according to claim 1 or 2,
wherein said second plasticizer is an aliphatic or

10 aromatic ester having at least two ester linkages and
containing an aliphatic hydrocarbon group having at
least four carbon atoms in its hydrocarbon chain.

' 4. The container according to claim 3, wherein
said second plasticizer is selected from the group

15 consisting of phthalic diester,‘dialkyl phthalate,
adipic ester and dialkyl adipate, each having two or
more aliphatic hydrocarbon groups each containing 4 to
12 carbon atoms.

5. The container according to claim 4, wherein

20 said phthalic diester is di-n-decyl phthalate, and said
"dialkyl adipate is di-octyl adipate.

6. The container according to any one of claims 1
to 5, wherein said first plasticizer is an aliphatic or
aromatic ester having at least two ester linkages and

25 containing an aliphatic hydrocarbon group having 4 to
12 carbon atoms in its hydrocarbon chain.

7. The container according to claim 6, wherein



35 « barbituric acid (hexobarbital) 5 A C o -
bronchodi | at or - expect orant com 5 - cyclo

et hyl barbituric position according to claim 1 substan uﬁin"l"l" "Illml cid
(cycl obarbital) ' as herei nbefore descrlb

- 5 - phenyl barbituric acid (phenobar bi t al )

STEVENS, HEWLEI T & PERKINS, 40 WHAT W CB&IM- |S: -

Chartered Patent Agents, 1. A bronchodil ator-expectorant com

5, Quality Court, position conprising a solution containing

Chancery Lane, saidt fizg$t pAestisjzes dfedépliilePhthpilage or dialkyl

London, WZC. 2.
adipate.

8. The container according to any one of claims 1

to 5, wherein said first plasticizer is dioctyl
5 phthalate.

9. The container according to any one of claim 1
to.8, wherein said first plasticizer is contained in an
amount of 5 to 40% by weight.

10. The container according to any one of claims 1

10 to 9, wherein said second plasticizer is contained in
an amount of 5 to 45% by weight.

11. The container according to any one of claims 1
to iO, wherein the total content of said first
plasticizer and said second plasticizer is 20 to 50% by

15 weight.

12. A multi-linkage container system comprising a
plurality of containers connected together via tubes,
said containers_including at least one blood component
preservation container according to any one of claims 1

20 - to 11.

13. A blood component preservation container and
multi-linkage container system, substantially as
hereinbefore described with reference to the

accompanying drawings.



di ssolved therein at roomtenperature from Printed for Her Majesty's
Stationery Ofice by The Tweeddal e Press Ltd., Berw ck-upon-Tweed, 1970
Publ i shed at the Patent O fice, 25 Southanpton Buil di ngs, London W C. 2A 1AY
from whi ch copies may be obt ai ned.
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Abstract of the Disclosure (FIG. 1)

"BLOOD COMPONENT PRESERVATION CONTAINER
AND MULTI-LINKAGE CONTAINER SYSTEM"

A multi-linkage container system (1) includes a
5 blood collection bag (10), a blood platelet bag (20)
and a blood plasma bag (30). These bags are connected
together via pliable tubes. The blood collection bag
(10) for preserving erythrocyte is formed of a soft
polyvinyl chloride sheet cogtaining a first plasticizer
10 and a second plasticizer. The first plasticizer is
exudative to the blood component in such a degree that
when it is singly mixed in an amount of 32% by weight
in a polyvinyl chloride sheet, and a predetermined
amount of a blood component is preserved at a
15 temperature_of 4C for 35 days in a blood component
preservation container constituted by the resultant
polyvinyl chloride sheet, 15 ppm by weight or more of
the added first plasticizer is eluted into the blood
component. The second plasticizer is capable of giving
20 an oxygen gas permeability to a polyvinyl chloride
sheet in sucﬁ a degree that when the second plasticizer
is singly mixed in the polyvinyl chloride sheet in an
amounf of 32% by weight, the oxygen gas permeability of
fhe resultant polyvinyl chloride sheet becomes not less

25 than 4.0 L/m?.mm-day-atm (30C).
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