TITLE OF THE INVENTION Container Storing Washing Solution used for Blood An 5 Field of the
Invention The present invention relates to a container storing a washing solution used for a blood
analyzer. The present invention also relates to a method for washing a flow system of a blood
analyzer. 10 Background A blood analyzer, that is configured to aspirate a blood specimen with a
pipette and measure the aspirated blood specimen to analyze components contained in the
15specimen, is known. As the blood analyzer is used, contaminants such as cell residues and blood
cell protein contained in the blood accumulate in a fluid system constituted of the pipette, flow path,
valves and detector. It may cause reduction in measurement accuracy. Therefore, 20the fluid system
should be periodiédihFwashedwithTaWwBSHIRY solution.  Japanese laid-open patent No.
2003-254980 discloses a bjood analyzer automatically washing a.fluid system with a washing solution.
It also discloses a wask%%ajas%furf%rn contal gﬁﬁssgloy for tr%l‘lg%%oldj gnéjlyg/zeég}. e v%s%?r%g solution
container is in thefofm._qf,a tube provided with an opening on the upper end. The upper opening is
sealed with a lid member. A label having a bar code printed thereon is attached to the washing
solution container. The

5 Field of the Invention
The present invention relates to a container storing
a washing solution used for a blood analyzer. The present
invention also relates to a method for washing a flow

system of a blood analyzer.

10
Background
A blood analyzer, that is configured to aspirate a
blood specimen with a pipette and measure the aspirated
blood specimen to analyze components contained in the
15 specimen, is known. As the blood analyzer is used,

contaminants such as cell residues and blood cell protein
contained in the blood accumulate in a fluid system
constituted of the pipette, flow path, valves and detector.
It may cause reduction in measurement accuracy. Therefore,
20 the fluid system should be periodically washed with a

washing solution.

Japanese laid-open patent No. 2003-254980 discloses a
blood analyzer automatically washing a fluid system with a
washing solution. It also discloses a washing solution

25 container used for this blood analyzer. The washing



5washing solution container is substantially identical in size and shape to a blood collection tube
storing a blood specimen. Therefore, the operator can load the washing solution container on a rack in
a similar manner to the blood collection tube. It makes it possible to have the 10washing solution in the
container be subjected to automatic aspiration by the blood analyzer similarly to the blood collection
tube. The blood analyzer scans a bar code of a container loaded on the rack, and performs a
measuring operation when determining, based on the bar 15code information, that the container
contains a blood specimen. When determining that the container contains a washing solution, on the
other hand, the blood analyzer performs a washing operation. The aforementioned Japanese
laid-open patentSNé X2003125298F diselosés alsodithih ZOhypoehlofite-sdiatidT a8 theWashing solution.

The aforementioapr?d Ja anese Iarllid-tqpen aterrlt Ng.dZOO h2e54380 hlglsono delsﬁcriptign ggg#t gwaterials
preferably employab?g ot the lid‘member bf the KI66d collection tube and the v(aaslhlng solution

container, howeygr, & rubberis.25generally used.as aid,memberof the. bleodcollgetion tube. When a

blood is drawn from a patient, lid member of the blood collection tube is pierced with a blood collection
needle. Rubber ishsuitatate tossedl aathnaugh=holelfermed hyribhe bloodtdallectiom heédler SHAVever,
rubber is deteriorated when exposed to a sodium hypochlorite solution. If the washing solution
container iS sealdyWith'd riBBertic) th&reford L iHerrubber Hay detericrate’ up B Ton=etmi »
preservation, to disadvantagegusly Rermeaje external (GQ2 g the GRtAINGY: 5 1y a blood
specimen. Therefore, the operator can load the washing
solution container on a rack in a similar manner to the
blood collection tube. It makes it possible to have the
10 washing solution in the container be subjected to
automatic aspiration by the blood analyzer similarly to
the blood collection tube. The blood analyzer scans a bar
code of a container loaded on the rack, and performs a
measuring operation when determining, based on the bar
15 code information, that the container contains a blood
specimen. When determining that the container contains a
washing solution, on the other hand, the blood analyzer
performs a washing operation. The aforementioned Japanese
laid-open patent No. 2003-254980 discloses a sodium
20 hypochlorite solution as the washing solution.
The aforementioned Japanese laid-open patent No.
2003-254980 has no description about materials preferably
employable for the 1lid member of the blood collection tube

and the washing solution container, however, a rubber is

25 generally used as a lid member of the blood collection



10If CO2 is permeated into the container, decomposition of sodium hypochlorite contained in the
solution may be promoted to reduce a detergency of the washing solution. Problem to be solved by the
present invention 15The present invention has been proposed in order to solve the aforementioned
problem. An object of the present invention is to provide a washing solution container for a blood
analyzer automatically handleable by the blood analyzer and capable of preserving a chlorine-based
20 washing solution over a long period while keeping a detergency. Summary of the inventions A first
aspect of the present invention is a 25container storing a washing solution used for a blood analyzer,
comprising: a container body, having a form of a blood collection tube, made of thermoplastic resin
resistant against&’eflorinEBased Rashihgisol@iotand providedPwith ahtopehiny BRBAUPpPET end; a
chlorine-based Swashing salution stored in the container body; and a multilayer film bonded to the
container body ?5)%%2? %eogpecncir&:gfev(\?kt\ér%rlln 5H identificaton ggge Yﬁld%atfirl\ga%ﬁgf) t?ie container

accommodates the,washing SOMHIONIS . Rubber is suitable to seal a through-

hole formed by the blood collection needle.

5 However, rubber is deteriorated when exposed to a
sodium hypochlorite solution. If the washing solution
container is sealed with a rubber 1lid, therefore, the
rubber may deteriorate upon long-term preservation, to
disadvantageously permeate external CO, into the container.

10 If CO, is permeated into the container, decomposition of
sodium hypochlorite contained in the solution may be

promoted to reduce a detergency of the washing solution.

Problem to be solved by the present invention

15 The present invention has been proposed in order to
solve the aforementioned problem. An object of the present
invention is to provide a washing solution container for a
blood analyzer automatically handleable by the blood
analyzer and capable of preserving a chlorine-based

20 washing solution over a long period while keeping a

detergency.

Summary of the inventions
A first aspect of the present invention is a

25 container storing a washing solution used for a blood



assigned to the container body, and the multilayer film 10includes: a seal layer heat-sealed to the
container body thereby sealing the opening; and a gas barrier layer arranged on the outer side of the
seal layer. In the present description, "a form of a blood collection tube" denotes a form of a
cylinder, having a 15 bottom portion and including an upper opening, corresponding to a form of a
blood collection tube. According to the present invention, a lid of the washing solution container is
prevented from deterioration resulting from the content (chlorine-based washing 20solution) upon
preservation over a long period. Further, the gas barrier layer of the multilayer film prevents
permeation of outside air. Thus, the washing solution container can preserve the chlorine-based
washing solutiortBeerd fohg Ferittr whild #eeping @ detergehdyCivaddifoi, Ehsindecte sel fayer is
heat-sealed to the_ngr&taine{ Po(c:i%/,. étncacn e stronglg bgpdtegl to the iggﬁgilncer beoglthurther, since the

identification coé)e IS ass(i:gffneae fo the"containér bGdy, the wasﬁﬁl%ogo {tion Container can be loaded on

a rack similarly tP&?'QQQrQ@"Q@éQ&%J@ea TMH‘_{@{ELHé‘i@a@lﬂb%&%@fﬂ%ﬂ%Yﬁ%ﬂimegnémording'Y
the washing solution container can be automatically handled similarly to the blood collection tube.

In the aforementianed dspect;ithe chiorineshased washing sotutionsis preferaiily artiypochkosite!
solution. washing solution stored in the container body; and a
multilayer film bonded to the container body to seal the
opening, wherein an identification code indicating that
the container accommodates the washing solution is
assigned to the container body, and the multilayer film
10 includes: a seal layer heat-sealed to the container body
thereby sealing the opening; and a gas barrier layer
arranged on the outer side of the seal layer.
In the present description, "a form of a blood
collection tube" denotes a form of a cylinder, having a
15 bottom portion and including an upper opening,
corresponding to a form of a blood collection tube.
According to the present invention, a lid of the
washing solution container is prevented from deterioration
resulting from the content (chlorine-based washing
20 solution) upon preservation over a long period. Further,
the gas barrier layer of the multilayer film prevents
permeation of outside air. Thus, the washing solution
container can preserve the chlorine-based washing solution

over a long period while keeping a detergency. In addition,

25 since the seal layer is heat-sealed to the container body,



10 According to this configuration, high detergency against protein or the like in blood can be obtained.
In the aforementioned aspect, the washing solution container is preferably employed for washing the
blood analyzer including a pipette for piercing a lid of a blood 15collection tube and aspirating blood
therefrom. In the aforementioned aspect, the multilayer film preferably further includes a polyamide
layer provided between the seal layer and the gas barrier layer. According to this structure, the
polyamide layer improves 20a strength of the multilayer film and protects the gas barrier layer against
the chlorine-based washing solution. In the aforementioned aspect, the thermoplastic resin is
preferably olefin-based resin. In this case, the olefin-based resin is preferably 25polyethylene
or polypropylené.t cajn the aférepiehtioneexdpect; the §as bafriet laysr d1eHe multilbyehfilfn is
preferably a ceramic denasition fim. When the gas barries layer i3 consfitited ofhe ceramic,
deposition film in this manner,'a gas Jbarrlert'glayerqnawng exceﬁlen?gas barrier proper?les can be
obtained. If a mefghfoil OJ@&JW%JHLJEV exampleo s employedas the gashardgrlayer chlorine gas

liberated from the chlorine-based washing solution is so permeated through the seal layer that the
metal foil is deteriorated ffroar the inside andcarraddd toctetoce galsdarrieype of tube
5 can be automatically identified. Accordingly the washing
solution container can be automatically handled similarly
to the blood collection tube.

In the aforementioned aspect, the chlorine-based
washing solution is preferably a hypochlorite solution.

10 According to this configuration, high detergency against
protein or the like in blood can be obtained.

In the aforementioned aspect, the washing solution
container is preferably employed for washing the blood
analyzer including a pipette for piercing a 1lid of a blood

15 collection tube and aspirating blood therefrom.

In the aforementioned aspect, the multilayer film
preferably further includes a polyamide layer provided
between the seal layer and the gas barrier layer.
According to this structure, the polyamide layer improves

20 a strength of the multilayer film and protects the gas
barrier layer against the chlorine-based washing solution.

In the aforementioned aspect, the thermoplastic resin
is preferably olefin-based resin.

In this case, the olefin-based resin is preferably

25 polyethylene or polypropylene.



properties. On the other hand, a ceramic material is harder to corrode as compared with the metal foil.
Accordingly, reduction of the gas barrier properties can be prevented. 15In the aforementioned aspect,
the container body is preferably made of opaque thermoplastic resin. When the container body is
made of the opaque thermoplastic resin in this manner, the washing solution container can be easily
distinguished from the generally transparent blood 20collection tube. In the present description,
"opaque" denotes a concept including not only a completely opaque state transmitting no light but also
a semitransparent state partially transmitting light. In the aforementioned aspect, the seal layer
is made 250f a same material as the container body. According to this configuration, strength of the
heat seal of the seal layér Witl¢ ti’ egtaRRE boagds miproved. thandRe afsrementioned @5pect, the

upper end of the container b js provided with a flan rotruding 5circumferentially, and the
litayer fim < Horat 16 TAAGE AC i S0 e SRS, Bor el reac STaRE Lortier body

and the multilayer film cagheningieased dug-to.the flange portion. Structural steength of the multilayer
film can be improved. 10In this case, the multilayer film has a circular
ceramic deposition film in this manner, a gas barrier
5 layer having excellent gas barrier properties can be
obtained. If a metal foil of aluminum, for example, is
employed as the gas barrier layer, chlorine gas liberated
from the chlorine-based washing solution is so permeated
through the seal layer that the metal foil is deteriorated

10 from the inside and corroded to reduce gas barrier
properties. On the other hand, a ceramic material is
harder to corrode as compared with the metal foil.
Accordingly, reduction of the gas barrier properties can
be prevented.

15 In the aforementioned aspect, the container body is
preferably made of opaque thermoplastic resin. When the
container body is made of the opagque thermoplastic resin
in this manner, the washing solution container can be
easily distinguished from the generally transparent blood

20 collection tube. In the present description, "opaque"
denotes a concept including not only a completely opaque
state transmitting no light but also a semitransparent
state partially transmitting light.

In the aforementioned aspect, the seal layer is made

25 of a same material as the container body. According to



shape and a diameter larger than the diameter of the flange portion. According to this structure, the
multilayer film can be easily bonded to the overall flange portion. 15In the aforementioned aspect, the
identification code is assigned in a form of a bar code. In the aforementioned aspect, the thickness
of the seal layer is preferably larger than the thickness of the gas barrier layer. According to this
structure, the 20thickness of the seal layer can be ensured even if the seal layer is deformed due to
the heat sealing. In the aforementioned aspect, the thickness of the seal layer is the largest in the
layers constituting the multilayer film. 25In the aforementioned aspect, the chlorine-based washing
solution is a sodium hypochlorite solution having an available chlorine concentration of at least 1 %
and not more thaR 12 %onf igunptheCaforerharticHed aspeehaht Pt ofthelsodfurhBhypeeRiorite
solution is at IeaI':,E51 9. I,r]ctft]e ?fgrecmentio,ned a do?gt, the quantitg/ of the chlorine-based washing

. .. . er ontalner S, lmproved.,
solution is identicaf’to orvfallrger 1fhan a quanf‘ltrf/ use Yw%shﬁf]gponc% thé blood analyzer and less than

a quantity used for washing tyuce the blpogdil0analyzetye oA s%@@qld%%@lct@ﬁ@eo@re@ggt invention
is a method for washing a flow system of a blood analyzer, the method comprising: loading a washing
solution containerstoeng erwashing selution-oida dack] the washmgsolytiontcontainer
5 circumferentially, and the multilayer film is bonded to

the flange. According to this structure, bonded areas of

the container body and the multilayer film can be

increased due to the flange portion. Structural strength

of the multilayer film can be improved.

10 In this case, the multilayer film has a circular
shape and a diameter larger than the diameter of the
flange portion. According to this structure, the
multilayer film can be easily bonded to the overall flange
portion.

15 In the aforementioned aspect, the identification code
is assigned in a form of a bar code.

In the aforementioned aspect, the thickness of the
seal layer is preferably larger than the thickness of the
gas barrier layer. According to this structure, the

20 thickness of the seal layer can be ensured even if the
seal layer is deformed due to the heat sealing.

In the aforementioned aspect, the thickness of the
seal layer is the largest in the layers constituting the

multilayer film.

25 In the aforementioned aspect, the chlorine-based



15comprising a container body having a form of a blood collection tube provided with an upper
opening and a multilayer film bonded to the container body to seal the upper opening; transporting the
rack toward the blood analyzer; obtaining an identification code assigned to the 20container body;
piercing the multilayer film with a pipette provided with the blood analyzer; aspirating the washing
solution in the container body by the pipette; and using the aspirated washing solution to wash the flow
system of the blood analyzer, wherein the container body 25is made of thermoplastic resin resistant
against a chlorine-based washing solution; and the multilayer film includes: a seal layer heat-sealed to
the container body thereby sealing the upper opening; and a gas barrier layer arranged on the outer
side of the seal I&y&F BlF tife aforémentioned aspéctitnevaspiration i executed setthaestivstantially
all quantity of the washlngls tlon 1L)rn%the .container bO%}éIS a |rat : The aforen;entlo ed method

.conc a 1
further comprises refoving e washing sofution container from the rac wehereln thé 103tep of

piercing the multilayerfilm.isigxecuted to the removed contalner. BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a perspective view showing the appearance
In the aforementioned aspect, the pH of the sodium

5 hypochlorite solution is at least 9.

In the aforementioned aspect, the quantity of the
chlorine-based washing solution is identical to or larger
than a quantity used for washing once the blood analyzer
and less than a gquantity used for washing twice the blood

10 analyzer.

A second aspect of the present invention is a method
for washing a flow system of a blood analyzer, the method
comprising: loading a washing solution container storing a
washing solution on a rack, the washing solution container

15 comprising a container body having a form of a blood
collection tube provided with an upper opening and a
multilayer film bonded to the container body to seal the
upper opening; transporting the rack toward the blood
analyzer; obtaining an identification code assigned to the

20 container body; piercing the multilayer film with a
pipette provided with the blood analyzer; aspirating the
washing solution in the container body by the pipette; and
using the aspirated washing solution to wash the flow
system of the blood analyzer, wherein the container body

25 is made of thermoplastic resin resistant against a



150f a washing solution container according to an embodiment of the present invention; Fig. 2isa
longitudinal sectional view for illustrating the structure of the washing solution container according to
the embodiment shown in Fig. 1; 20Fig. 3 is a schematic sectional view for illustrating the structure of
a multilayer film of the washing solution container according to the embodiment of the present
invention; Fig. 4 is a perspective view showing an example of a 25 blood analyzer to which the
washing solution container according to the embodiment shown in Fig. 1 is applied; Fig. 5is a
schematic perspective view showing modes of use of blood collection tubes and washing solution
containers employed for the blood analyzer shown in Fig. 54; Fig. 6 is a planar schematic diagram

for illustrating thesheieiutes be feshetave poions lof the bloodghdlyrershbwhlinygg. £11m  Fig. 7
's a flow chart for lilustrating an qperatiqn, 1007 the hlood agalyzer shqwn I i0: #her boay
thereby sealing the upper opening; and a gas barrier layer
arranged on the outer side of the seal layer.
5 In the aforementioned aspect, the aspiration is
executed so that substantially all gquantity of the washing
solution in the container body is aspirated.
The aforementioned method further comprises removing
the washing solution container from the rack, wherein the
10 step of piercing the multilayer film is executed to the

removed container.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing the appearance

15 of a washing solution container according to an embodiment
of the present invention;

Fig. 2 is a longitudinal sectional view for
illustrating the structure of the washing solution
container according to the embodiment shown in Fig. 1;

20 Fig. 3 is a schematic sectional view for illustrating
the structure of a multilayer film of the washing solution
container according to the embodiment of the present
invention;

Fig. 4 is a perspective view showing an example of a

25 blood analyzer to which the washing solution container



Fig. 8 is a flow chart for illustrating an operation (subroutine) of the blood analyzer incorporating a
blood collection tube in the flow chart shown in Fig. 7; Fig. 9 is a flow chart for illustrating an operation
15(subroutine) of the blood analyzer incorporating a washing solution container in the flow chart shown
in Fig. 7; Fig. 10 is a table showing test results related to Examples 1 and 2 of the present
invention; and Fig. 11 is a perspective view showing a modification 200f the washing solution
container according to the embodiment of the present invention. EMBODIMENTS An embodiment
of the present invention is now described with reference to the drawings. 25First, the overall structure
of a washing solution - 10 - container 1 according to the embodiment of the present invention is
described with réfefeiceLfecFigs. Ti¢ 6SMPoPHaGRaShingSlutich Edrifainér 1aceBRIiRG %o this
embOd”nen“nCMdeSE%%gﬁa@eggogygéﬂg%%gygugg%gpective view showing modes
of use of blood collection tubes and washing solution
containers employed for the blood analyzer shown in Fig.
5 4;

Fig. 6 is a planar schematic diagram for illustrating
the structures of respective portions of the blood
analyzer shown in Fig. 4;

Fig. 7 is a flow chart for illustrating an operation

10 of the blood analyzer shown in Fig. 4;

Fig. 8 is a flow chart for illustrating an operation
(subroutine) of the blood analyzer incorporating a blood
collection tube in the flow chart shown in Fig. 7;

Fig. 9 is a flow chart for illustrating an operation

15 (subroutine) of the blood analyzer incorporating a washing
solution container in the flow chart shown in Fig. 7;

Fig. 10 is a table showing test results related to
Examples 1 and 2 of the present invention; and

Fig. 11 is a perspective view showing a modification

20 of the washing solution container according to the
embodiment of the present invention.
EMBODIMENTS
An embodiment of the present invention is now

described with reference to the drawings.

25 First, the overall structure of a washing solution



5film (lid member) 3 covering an opening 2a (see Fig. 2) of the container body 2, as shown in Figs. 1
and 2. The washing solution container 1 accommodates a washing solution 4 (see Fig. 2) in the
container body 2. The washing solution 4 accommodated in the washing solution 10container 1 is a
hypochlorite solution employed for washing a fluid system of a blood analyzer 100 (see Fig. 4)
described later. The container body 2 has a form of a blood collection tube, in other words, it is formed
as like as a blood 15collection tube. More specifically, the container body 2 is provided in the form of a
cylinder having the circular opening 2a on an upper end and including a semicircular bottom portion
2b. The container body 2 has an outer dimension similar to that of a blood collection tube 20(see Fig.
5) employed for @& bRybdcahaly 27 1003 This HhetdontaROrEddE2 taf betlbaded hfack R (see
Fig. 5) in a similar manner to the glood c,qcl)lggltiontC be I. }'herefore, gnﬁu,tomati& sggpl of the

washing solution contamer 1 to'the bidod ana y%qér S éeefsﬁ;r}?eeallz% 2596’;7 loading it on the rack R.

An outwardly protruding,e washing solution container 1 according to this
embodiment includes a container body 2 and a multilayer
5 film (lid member) 3 covering an opening 2a (see Fig. 2) of

the container body 2, as shown in Figs. 1 and 2. The
washing solution container 1 accommodates a washing
solution 4 (see Fig. 2) in the container body 2. The
washing solution 4 accommodated in the washing solution

10 container 1 is a hypochlorite solution employed for
washing a fluid system of a blood analyzer 100 (see Fig.
4) described later.

The container body 2 has a form of a blood collection

tube, in other words, it is formed as like as a blood

15 collection tube. More specifically, the container body 2
is provided in the form of a cylinder having the circular
opening 2a on an upper end and including a semicircular
bottom portion 2b. The container body 2 has an outer
dimension similar to that of a blood collection tube T

20 (see Fig. 5) employed for the blood analyzer 100. Thus,
the container body 2 can be loaded on a rack R (see Fig.
5) in a similar manner to the blood collection tube T.
Therefore, an automatic supply of the washing solution
container 1 to the blood analyzer 100 is easily realized

25 by loading it on the rack R. An outwardly protruding



circular (circumferential) flange portion 2c is formed on an upper end portion of the container body 2, in
order to increase an area bonded to the multilayer film 3. The container body 2 is made of
thermoplastic resin 5resistant against the hypochlorite solution (sodium hypochlorite solution). Such
thermoplastic resin is preferably prepared from olefin-based resin, and more preferably prepared from
polyethylene (PE) or polypropylene (PP). The container body 2 made of 10 polyethylene or
polypropylene has a semitransparent (opaque) milky-white color in an uncolored state. According to
this embodiment, therefore, the container body 2 is made of opaque thermoplastic resin. Fig. 5
illustrates a container body 2 in a hatched manner, in 15order to clarify the difference in appearance
between the trafspafeAtBlodd tbleEtibhtabe Tednd theeapagureahillgewhite\wasking Sslution

container 1 as dg%crlilbedeIlg:lt(:érfl As §Qg‘}¥”g'} Fé%sé 1car}1daé,, a Iea}:bekl) g O{wav'%ng ?r?ag ]t_;gd% 5 %rinted
thereon is attactied to°a prescri%eﬁ%posmon on an outer side Surface of the contalnerebocfy 2. The

bar code 5 storesjdentificatign infopmation, indicatingdhat the washing soletigp container 1 contains
the washing solution 4. The multilayer film 3 has a circular shape, and is 25 bonded to the
upper end surface of tHEheontaimes body 2body 2 is made of thermoplastic resin
5 resistant against the hypochlorite solution (sodium
hypochlorite solution). Such thermoplastic resin is
preferably prepared from olefin-based resin, and more
preferably prepared from polyethylene (PE) or
polypropylene (PP). The container body 2 made of
10 polyethylene or polypropylene has a semitransparent
(opagque) milky-white color in an uncolored state.
According to this embodiment, therefore, the container
body 2 is made of opaque thermoplastic resin. Fig. 5
illustrates a container body 2 in a hatched manner, in
15 order to clarify the difference in appearance between the
transparent blood collection tube T and the opagque (milky-
white) washing solution container 1 as described later.
As shown in Figs. 1 and 2, a label 6 having a bar
code 5 printed thereon is attached to a prescribed
20 position on an outer side surface of the container body 2.
The bar code 5 stores identification information
indicating that the washing solution container 1 contains
the washing solution 4.
The multilayer film 3 has a circular shape, and is

25 bonded to the upper end surface of the container body 2



-12 - (flange portion 2c). The multilayer film 3 covers the opening 2a of the container body 2, thereby
sealing the container body 2. The multilayer film 3 is so formed that the diameter D1 thereof is slightly
larger than the outer 5diameter D2 of the flange portion 2c of the container body 2, to be capable of
sufficiently covering a peripheral edge of the end portion of the container body 2 on the side of the
opening 2a. As shown in Fig. 3, the multilayer film 3 includes a seal layer 3a arranged on the side of
10 the opening 2a of the container body 2 and a gas barrier layer 3b arranged on the outer side of the
seal layer 3a. According to this embodiment, the multilayer film 3 has a three-layer structure including
an intermediate layer 3c arranged between the seal layer 3a and the gas barrier 15layer 3b. The gas
barrier layer 3b isfthe biferffost idyer 2Fhe seblRydF 34 hbdYarctionsof boreiify thetéohtainer body 2
and the multilayer film 3 to each Pthq}r and prgtectin%g%e as arrti%r Iag%r 3b froin, exposure of the
washing solutior? Q?H;}ﬁl&h 5titd solu %nﬁofheaééle?l ayer 34'is made of the same hermeoplastic

resin as the materghefithe coptainerbody2.and bended io-the uppey end swface qfdhe coptainer
body 2 by heat sealing. In other words, the multilayer film 3 is bonded (heat-sealed)

the diameter D1 thereof is slightly larger than the outer

5 diameter D2 of the flange portion 2c of the container body
2, to be capable of sufficiently covering a peripheral
edge of the end portion of the container body 2 on the
side of the opening 2a. As shown in Fig. 3, the multilayer
film 3 includes a seal layer 3a arranged on the side of

10 the opening 2a of the container body 2 and a gas barrier
layer 3b arranged on the outer side of the seal layer 3a.
According to this embodiment, the multilayer film 3 has a
three-layer structure including an intermediate layer 3c
arranged between the seal layer 3a and the gas barrier

15 layer 3b. The gas barrier layer 3b is the outermost layer.

The seal layer 3a has functions of bonding the

container body 2 and the multilayer film 3 to each other
and protecting the gas barrier layer 3b from exposure of
the washing solution 4 (hypochlorite solution). The seal

20 layer 3a is made of the same thermoplastic resin as the
material of the container body 2, and bonded to the upper
end surface of the container body 2 by heat sealing. 1In
other words, the multilayer film 3 is bonded (heat-sealed)
to the container body 2 without through a bonding layer

25 (bonding agent). The sealing layer 3a and the container



to the container body 2 without through a bonding layer 25(bonding agent). The sealing layer 3a and
the container - 13 - body 2 are directly contacted to each other. Therefore, a portion (inner side
surface) of the washing solution container 1 directly in contact with the washing solution 4 is entirely
made of the material resistant against the 5hypochlorite solution. The gas barrier layer 3b has a
function of preventing a penetration of external gas (002 in particular) to an inside of the container, in
order to prevent a decomposition of the hypochlorite solution in the washing 10solution 4. According to
this embodiment, the gas barrier layer 3b consists of a ceramic deposition film prepared by depositing
a ceramic material on a surface of a base film. The base film for the ceramic deposition film can be
prepared from pbB@thylerie teréphithalate (PEN ot OrieftedP15@Aon PONYY - forTeL}%Wﬁﬂéthe @eramic
material can be re ared fr m alumlna(gAIZOB r SI| acg%uozg for ex%m{]) e intermediate layer
Sc consists of a’p yamllae ayer “and has finc |ons f improving a%truc Lﬁalséjtre iy of the multilayer

film 3 and prOte@tﬂQt@?% 20harderlayer 3b, %%ﬁﬂ'ﬁ%tm?r'ﬁh(ﬁﬁ{fh@w%temgﬁ%%|3é/8!"Lut1on

4 is entirely made of the material resistant against the
5 hypochlorite solution.
The gas barrier layer 3b has a function of preventing
a penetration of external gas (CO, in particular) to an
inside of the container, in order to prevent a
decomposition of the hypochlorite solution in the washing
10 solution 4. According to this embodiment, the gas barrier
layer 3b consists of a ceramic deposition film prepared by
depositing a ceramic material on a surface of a base film.
The base film for the ceramic deposition film can be
prepared from polyethylene terephthalate (PET) or oriented
15 nylon (ONY), for example. The ceramic material can be
prepared from alumina (Al,03) or silica (Si0;), for example.
The intermediate layer 3c consists of a polyamide
layer, and has functions of improving a structural
strength of the multilayer film 3 and protecting the gas
20 barrier layer 3b. As a material of the intermediate layer
3c, a nylon material can be preferably used since it has
an excellence in shock resistance and alkali resistance.
All of the seal layer 3a, the gas barrier layer 3b
and the intermediate layer 3c are insulative, so that the

25 multilayer film 3 is insulative as a whole. The multilayer



Sc, a nylon material can be preferably used since it has an excellence in shock resistance and alkali
resistance. All of the seal layer 3a, the gas barrier layer 3b and the intermediate layer Sc are
insulative, so that the 25multilayer film 3 is insulative as a whole. The multilayer - 14 - film 3 has a
total thickness tl. The seal layer 3a, the gas barrier layer 3b and the intermediate layer Sc have
thicknesses t2, t3 and t4 respectively. The total thickness tl is puncturable by a piercing pipette 34
5(described later) of the blood analyzer 100. Total thickness tl is about 150 gm according to this
embodiment. Comparing the thicknesses t2, t3 and t4 of each layer, the thickness t2 of the seal layer
3a is the largest, so that the thickness t2 can be sufficiently maintained even if 10the seal layer 3a is

deformed due to'thE'heat keélifg tethelcdritainknBedy 21l Theldontaifier bddy 2acédmniddates the
washin_g solution 4.S T?)% WalShE_I‘_gl%ng_lO%A'_ i% a hé%rinei-b%séerd d%tleggceentlés éhe %gtekrl%%rét, a
potassium hypogﬁalorl & f5solution o a soglum ypoc%lorrﬁe sofution can bé $aitab y
thicknesses t2, t3 and t4 respectively. The total
thickness tl is puncturable by a piercing pipette 34
5 (described later) of the blood analyzer 100. Total
thickness tl is about 150 um according to this embodiment.
Comparing the thicknesses t2, t3 and t4 of each layer, the
thickness t2 of the seal layer 3a is the largest, so that
the thickness t2 can be sufficiently maintained even if
10 the seal layer 3a is deformed due to the heat sealing to
the container body 2.

The container body 2 accommodates the washing
solution 4. The washing solution 4 is a chlorine-based
detergent. As the detergent, a potassium hypochlorite

15 solution or a sodium hypochlorite solution can be suitably
used. The washing solution 4 is alkaline. The washing
solution container 1 accommodates the washing solution 4
of a prescribed concentration. After aspiration by the
blood analyzer 100, the washing solution is diluted and

20 used. When the washing solution 4 is prepared from a
sodium hypochlorite solution, the chlorine concentration
of the washing solution 4 (undiluted) in the washing

[

solution container 1 is preferably at least 1 % and not

more than 12 %. In order to reliably ensure a detergency,

25 the chlorine concentration is more preferably at least



used. The washing solution 4 is alkaline. The washing solution container 1 accommodates the
washing solution 4 of a prescribed concentration. After aspiration by the blood analyzer 100, the
washing solution is diluted and 20used. When the washing solution 4 is prepared from a sodium
hypochlorite solution, the chlorine concentration of the washing solution 4 (undiluted) in the washing
solution container 1 is preferably at least 1 % and not more than 12 %. In order to reliably ensure a
detergency, 25the chlorine concentration is more preferably at least - 15 - 1.5 % and not more than 7
%. Decomposition of a chlorine-based washing solution is promoted when the liquid property
approaches neutral, and hence the pH of the chlorine-based washing solution is preferably setto a 5
high level, in order to imprsVesteséatont Beability tor IBRG-BEHRP pidsePratioh) aTereforé Nie pH of
the washing solution 4 is set to at least 10, for example, and more preferably set to at least 11. If no
long-term presel#f/%ﬁ%% is’ ‘Flesaqu]l“rré%, on Hg %%nerjhsané),r%%o%ﬁgriﬁqzl%cct)kgen rla%%ﬁogf the washing

solution 4 may simplyche keepahle in-the-afersmentioned range at the timeef use, and the pH of the
washing solution 4 may simply be at least 9, for example. Exemplary application of the washing
solution 15contaimerclk aceordingetd thissembodiarent to the blsodreferably set to a
5 high level, in order to improve preservation stability
(for long-term preservation). Therefore, the pH of the
washing solution 4 is set to at least 10, for example, and
more preferably set to at least 11. If no long-term
preservation is required, on the other hand, the chlorine
10 concentration of the washing solution 4 may simply be
keepable in the aforementioned range at the time of use,
and the pH of the washing solution 4 may simply be at
least 9, for example.
Exemplary application of the washing solution
15 container 1 according to this embodiment to the blood
analyzer 100 is now described.
First, an outline of the blood analyzer 100 employing
the washing solution container 1 is described. As shown in
Fig. 4, the blood analyzer 100 is a blood cell counter
20 analyzing blood cell components contained in whole blood
specimens. The blood analyzer 100 includes a transport
unit 20, measurement units 30 and 40 consisting of blood
cell counters, and an information processing unit 50, as
shown in Fig. 4.

25 The blood analyzer 100 aspirates the blood specimens



analyzer 100 is now described. First, an outline of the blood analyzer 100 employing the washing
solution container 1 is described. As shown in Fig. 4, the blood analyzer 100 is a blood cell counter
20analyzing blood cell components contained in whole blood specimens. The blood analyzer 100
includes a transport unit 20, measurement units 30 and 40 consisting of blood cell counters, and an
information processing unit 50, as shown in Fig. 4. 25The blood analyzer 100 aspirates the blood
specimens - 16 - from the blood collection tubes | and analyzes the same. The blood collection tube |
is made of transparent (translucent) glass or synthetic resin. The blood collection tube | has a form of a
tubular container having 5a bottom portion, and has an opening upper end (not shown), as shown in
Fig. 5. The blood €8lledtivn tibe*Aceomhtstates tHewhisleTblead specimertcollekedsidin a patient.
The opening up%%ree%cﬂ[ig S alegl\ﬁ/ith alid memberI(rulbbeI{laséoéppgp Ti. A label 13 Jgaving a bar code

12, 10including a sample 1D, |c():r(i3 e&?ﬁér%%ntlélg ached'td"s Side surtace ottRE Bibod collection tube |,

The blood collectioptybe | is-transpprtedtohe measurement-unit 30 or4(Q by the transport unit 20 in a
state loaded on the rack R. The washing solution container 1 according to this

collection tube T has a form of a tubular container having
5 a bottom portion, and has an opening upper end (not shown),
as shown in Fig. 5. The blood collection tube T
accommodates the whole blood specimen collected from a
patient. The opening upper end is sealed with a 1id member
(rubber stopper) Tl. A label T3 having a bar code T2,

10 including a sample ID, printed thereon is attached to a
side surface of the blood collection tube T. The blood
collection tube T is transported to the measurement unit
30 or 40 by the transport unit 20 in a state loaded on the
rack R. The washing solution container 1 according to this

15 embodiment can be handled similarly to the blood
collection tube T, and is loaded on the rack R to be
supplied to the measurement unit 30 or 40. The rack R is
formed to be capable of holding ten containers.

As shown in Fig. 6, the transport unit 20 is arranged

20 in front of the measurement units 30 and 40 (along arrow
Y2) aligned in the lateral direction (direction X). The
transport unit 20 includes right and left tables 21 and 22
for stocking racks R and a rack transport portion 23
extending in the direction X to connect the right and left

25 tables 21 and 23 with each other for transporting the



15 embodiment can be handled similarly to the blood collection tube I, and is loaded on the rack R to
be supplied to the measurement unit 30 or 40. The rack R is formed to be capable of holding ten
containers. As shown in Fig. 6, the transport unit 20 is arranged 20in front of the measurement units
30 and 40 (along arrow Y?2) aligned in the lateral direction (direction X). The transport unit 20 includes
right and left tables 21 and 22 for stocking racks R and a rack transport portion 23 extending in the
direction X to connect the right and left 25tables 21 and 23 with each other for transporting the - 17 -
racks R. The rack R holding the blood collection tubes | or washing solution containers 1 are set in line
on the right table 21, to be successively supplied to the rack transport portion 23. The rack transport
portion 23 moves3Bthé r&cks Risuppiied flon theldiglst thbre 2L erthspors e samettoltRe T
measurement units 30 alqd 40, an? olaischar es Eacks R holfiingﬁbloodtcollect'io,n tubes Itclgmpletely
subjected to me8Suréiient to the left table 22. A bar'€ode unit 25 iﬁ’audﬁlﬂ% a bar code reader 24 is set

10on a prescribecqe%itigggi@ezﬁgckg@r@@ogmgg@ 33eTE}e Q@ﬁﬁQQ%é!nﬂg%rﬂ@@%Qle container
held on the rack R, so that the bar code reader 24 scans bar code from side surfaces of the

containers. Thus,the Hiood-analyzerciO®is capaide obrdading bapcade b or 1 2attatheddodse 15side
surface of container regardless of the direction of the barcode label in the racks R.

5 the racks R supplied from the right table 21, transports
the same to the measurement units 30 and 40, and
discharges racks R holding blood collection tubes T
completely subjected to measurement to the left table 22.
A bar code unit 25 including a bar code reader 24 is set

10 on a prescribed position of the rack transport portion 23.
The bar code unit 25 rotates the container held on the
rack R, so that the bar code reader 24 scans bar code from
side surfaces of the containers. Thus, the blood analyzer
100 is capable of reading bar code 5 or T2 attached to the

15 side surface of container regardless of the direction of
the barcode label in the racks R.

The measurement units 30 and 40 are identical in
structure to each other. The measurement unit 30 (40)
mainly includes a gripping portion 31 (41), a container

20 holder 32 (42), a container transport portion 33 (43), the
piercing pipette 34 (44) and a fluid system 35 (45). A bar
code unit 37 (47) including a bar code reader 35 (46) is
set in the measurement unit 30 (40). The structure of the

measurement unit 30 is now described.

25 The gripping portion 31 is arranged above a



The measurement units 30 and 40 are identical in structure to each other. The measurement unit 30
(40) mainly includes a gripping portion 31 (41), a container 20holder 32 (42), a container transport
portion 33 (43), the piercing pipette 34 (44) and a fluid system 35 (45). A bar code unit 37 (47)
including a bar code reader 35 (46) is set in the measurement unit 30 (40). The structure of the
measurement unit 30 is now described. 25The gripping portion 31 is arranged above a - 18 -
prescribed position (removing position Pl) of the rack transport portion 23. The gripping portion 31
grips a container (the blood collection tube | or the washing solution container 1) loaded on each rack
R and removes 5the container from the rack R. The gripping portion 31 incorporates the removed
container into thelIRE&SUreffent DAt BOCAfteF eBmpletiontst aspiratior &1 thefcdritents & gripping

portion 31 returns the cont%iner to the ra% R. Fﬁlr(teher, the ripéin%lggr.tion %]1inver,ts the grasped
[ in. Th

10blood collectior tUbe | to sti??ﬁet bfood Specimen storedthe e Containet hofder 32 receives

th? cpntainer (tf@ol?lggqg@uecgmetug%g& ﬂl%%_@ét%i@go%?“%t{%bcqm%@%%i%QHQFHﬁEfd by the
gripping portion 31. The container transport portion 33 moves the container holder 1532, to arrange
the container at acsuctionmpositionaRA3: ¢renenth thedpiércing pipetter3hkin Rhexmeasearemerst unit 30.
The piercing pipette 34 has a sharp forward end portion, and is formed to be capable of puncturing the

lid memberTi of the TGS edlisetiohiGBe Frirhe pietciRy 20Tpipetié 3884 Ak oP&IFabié of puncturing

the multilayer film 3 of:thervg%%@ngﬁgluglglgocggé@ner ._the piercing pipette 34 is Ioweredcand

inserted to the c%ﬂtca?néjroarranged at a suction poscft%ln ﬁ§,r1§nd aspirates the. ﬁ&l]c’igrs?(l)nreela therein.
25The fluid system:35 isoconstituted of &gampleon of aspiration of the content,

the gripping portion 31 returns the container to the rack
R. Further, the gripping portion 31 inverts the grasped

10 blood collection tube T to stir the blood specimen stored
therein. The container holder 32 receives the container
(the blood collection tube T or the washing solution
container 1) incorporated by the gripping portion 31. The
container transport portion 33 moves the container holder

15 32, to arrange the container at a suction position P3
(beneath the piercing pipette 34) in the measurement unit
30. The piercing pipette 34 has a sharp forward end
portion, and is formed to be capable of puncturing the 1lid
member Tl of the blood collection tube T. The piercing

20 pipette 34 is also capable of puncturing the multilayer
film 3 of the washing solution container 1. The piercing
pipette 34 is lowered and inserted to the container
arranged at a suction position P3, and aspirates the
liquid stored therein.

25 The fluid system 35 is constituted of a sample
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- 19 - preparation portion 35a, a detection portion 35b and a waste liquid chamber 35c for storing a
waste liquid as well as flow paths connecting the sample preparation portion 35a, the detection portion
35b and the waste 5liquid chamber 35c¢ with each other and feeding the liquid, valves and the like. The
sample preparation portion 35a is constituted of a reaction chamber or the like for preparing a
measurement sample by mixing aspirated blood specimen and a reagent with each other. The
detection 10 portion 35b has a function of measuring the prepared measurement sample, and is
constituted of an electric resistance detector for measuring red blood cells and blood platelets, an
optical detector for optically measuring white blood cells and the like. 15In a measurement operation,
the measuremeREGHE3EG Bspitates e Bibot specimen fomt ABlomPEsliettion Wbe M ith the piercing
pipette 34, prepares the {[neasu ement %ampge in tjt%e sample preparation Eort'@n 35,ad and feeds the
measurement saifipleto the detection Portion 35b for 20meastiing the sare. -~ 44 & Wishing

operation, the measyrementiunit 30, agpirates the. washingrzolution4 fropy-a yashing,golution
container 1 with the piercing pipette 34. Thereafter, the measurement unit 30 causes the washing
solution to be 25aectimutatétddn thehnsamiplespreparationrportion 35h, thed 2the waste
5 liquid chamber 35c with each other and feeding the liquid,
valves and the like. The sample preparation portion 35a is
constituted of a reaction chamber or the like for
preparing a measurement sample by mixing aspirated blood
specimen and a reagent with each other. The detection
10 portion 35b has a function of measuring the prepared
measurement sample, and is constituted of an electric
resistance detector for measuring red blood cells and
blood platelets, an optical detector for optically
measuring white blood cells and the like.
15 In a measurement operation, the measurement unit 30
aspirates the blood specimen from a blood collection tube
T with the piercing pipette 34, prepares the measurement
sample in the sample preparation portion 35a, and feeds
the measurement sample to the detection portion 35b for
20 measuring the same.

In a washing operation, the measurement unit 30
aspirates the washing solution 4 from a washing solution
container 1 with the piercing pipette 34. Thereafter, the
measurement unit 30 causes the washing solution to be

25 accumulated in the sample preparation portion 35a, the

- 20 -



detection portion 35b and the flow path between these portions 35a and 35b as well as the flow path
reaching the waste liquid chamber 35. The fluid system 35 is left for a prescribed time in this state. The
contaminants (residues 5of the specimen and the reagent) accumulated on the inner walls of the
sample preparation portion 35a, the detection portion 35b and the waste liquid chamber 35c are
removed. Such washing with the washing solution container 1 is performed once a day or every
prescribed measurement 10frequency (e.g. upon measurement of 1000 specimens), for example. The
washing performed by filling the flow paths with the washing solution 4 requires a longer time as
compared with the measurement of the specimen. Therefore, the blood analyzer 100 is preferably
washed when tHé166& 15an&aI9ZERL PO0 iSshuird@ewh 'Phé bivo dearidly 268 10eraccordifg to this
embodiment is programmed o be shut down when a washing with the washing solution container 1 is
completed.  KSSGNR FRf 4 B Moo BSsing ot 50 nE abs B BT $oriee 51 and
a display portion,a2.-20Rurther (therafermatian proeessing Yol 50.s communicativelycorngceted with

the transport unit 20 and the measurement units 30 and 40. The information processing unit 50
controls operatigns=efthéltrahsponainitr2C-and the: preasurémentonits30 aad40, andpietiosms
25analysis on the basis of results of measurement performed - 21 -

5 of the specimen and the reagent) accumulated on the inner
walls of the sample preparation portion 35a, the detection
portion 35b and the waste liquid chamber 35c are removed.
Such washing with the washing solution container 1 is
performed once a day or every prescribed measurement

10 frequency (e.g. upon measurement of 1000 specimens), for
example. The washing performed by filling the flow paths
with the washing solution 4 requires a longer time as
compared with the measurement of the specimen. Therefore,
the blood analyzer 100 is preferably washed when the blood

15 analyzer 100 is shutdown. The blood analyzer 100 according
to this embodiment is programmed to be shut down when a
washing with the washing solution container 1 is completed.

As shown in Fig. 4, the information processing unit
50 includes an input portion 51 and a display portion 52.

20 Further, the information processing unit 50 is
communicatively connected with the transport unit 20 and
the measurement units 30 and 40. The information
processing unit 50 controls operations of the transport

unit 20 and the measurement units 30 and 40, and performs

25 analysis on the basis of results of measurement performed
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by the measurement units 30 and 40. Further, the information processing unit 50 displays prescribed
information such as a message on the display portion 52. Outlines of the measurement and washing
operations of 5the blood analyzer 100 are now described with reference to Figs. 2 and 5to 9. As
shown in Fig. 7, the blood analyzer 100 first executes standby operation such as operation checking of
the transport unit 20 and the respective portions of the 10measurement unit 30 (40) at step Si. After
completion of the standby processing, the blood analyzer 100 waits for a rack transportation instruction
at step S2. A rack R holding blood collection tubesto be subjected to measurement or washing solution
containers 1 15is set on the right table 21 of the transport unit 20 by an operator. When the rack
transportation in8tfuétich BSApULIS EietopEtator, the proteddprocdesaisiiesiers 83. As already
described, the oEeEator |O€Id$ the blood collection t be§8n Ct{he r%ck R and sets tfklje g:\ck R on the right
20table 21 in a normal easurement. gﬁ’és’r%tﬂgn}l O the other Hand? WhghThé measurement operation

for the day is termjpated-and.ihehlead analyzge 100 irtoe shut down, the opsraterjoads only the

washing solution containers 1 on the rack R and sets the rack R on the right table 21 of
Outlines of the measurement and washing operations of

5 the blood analyzer 100 are now described with reference to
Figs. 2 and 5 to 9.

As shown in Fig. 7, the blood analyzer 100 first
executes standby operation such as operation checking of
the transport unit 20 and the respective portions of the

10 measurement unit 30 (40) at step S1. After completion of
the standby processing, the blood analyzer 100 waits for a
rack transportation instruction at step S2.

A rack R holding blood collection tubes T to be
subjected to measurement or washing solution containers 1

15 is set on the right table 21 of the transport unit 20 by
an operator. When the rack transportation instruction is
input by the operator, the process proceeds to step S3. As
already described, the operator loads the blood collection
tubes T on the rack R and sets the rack R on the right

20 table 21 in a normal measurement operation. On the other
hand, when the measurement operation for the day is
terminated and the blood analyzer 100 is to be shut down,
the operator loads only the washing solution containers 1
on the rack R and sets the rack R on the right table 21 of

25 the transport unit 20. At the step S3, as shown in Fig. 6,
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25the transport unit 20. At the step S3, as shown in Fig. 6, - 22 - the rack transport portion 23
transports the rack R from the right table 21 to the bar code read position P5. When the rack R arrives
the bar code read position P5, the bar code reader 24 scans the bar codes of all containers (the
5blood collection tubes | or the washing solution containers 1) loaded on the rack R sequentially from
the forehand container of the queue (along arrow X1). As shown in Fig. 7, at step S4, the information
processing unit 50 identifies the type of container (i.e. 10the blood collection tube | or the washing
solution container 1) on the basis of the bar code information. When identifying the container as the
blood collection tube I, the information processing unit 50 extracts sample ID from the bar code

information. In prbcessiigsibseeteAt I5i0%ten S5, the W@W%@oé@@siﬁg‘iﬁhit% &xXettes the
measurement o%% ration bﬁsegé)kr)l mzeflsurerg%nt %rder greanous put| lgsjfso{%%g@n Wj Ethe
(0]

sample ID. At the step 5%, the Ak Frainisport portion 23 transports e Fack € removing position
P1 or P2 20(see.Fig. 6) hexmeasyrementiunits 30 anch40 aligmatel¥ition pP5, the bar

code reader 24 scans the bar codes of all containers (the
5 blood collection tubes T or the washing solution
containers 1) loaded on the rack R sequentially from the
forehand container of the queue (along arrow X1).
As shown in Fig. 7, at step S4, the information
processing unit 50 identifies the type of container (i.e.
10 the blood collection tube T or the washing solution
container 1) on the basis of the bar code information.
When identifying the container as the blood collection
tube T, the information processing unit 50 extracts sample
ID from the bar code information. In processing subsequent
15 to step S5, the information processing unit 5 executes the
measurement operation based on a measurement order
previously input in association with the sample ID.
At the step S5, the rack transport portion 23
transports the rack R to the removing position Pl or P2
20 (see Fig. 6). The measurement units 30 and 40 alternately
remove and incorporate the blood collection tubes T
sequentially from the forehand one of the gqueue of the
blood collection tubes T (along arrow X1) of the rack R.
When the rack R is transported to the removing

25 position P1 (P2), the process proceeds to step S6 (see Fig.
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remove and incorporate the blood collection tubes | sequentially from the forehand one of the queue of
the blood collection tubes | (along arrow X1) of the rack R. When the rack R is transported to the
removing 25position P1 (P2), the process proceeds to step S6 (see Fig. - 23 - 7). The measurement
unit 30 (40) removes blood collection tube | from the rack R. The incorporating operation of the
measurement unit 30 is now described. As shown in Fig. 8, the gripping portion 31 removes 5blood
collection tube | from the rack R (step S21). The gripping portion 31 stirs the blood specimen
accommodated in the blood collection tube | (step S22). Thereafter the container holder 32 is moved
to a position above the removing position P1 (step S23). The gripping portion 31 10sets the blood
collection tube | 6h-theléshtdineF noRIBEBY (SteptS24). ThE kohtdireitiol8ér3z iscmbled td e read
position P6 (step S25). The bar code reader 36 scans the bar code 12 of the blood, collection tube | for
a confirmation (gtgb %)&%ﬁéﬁr t%?éeco]ﬁ |(r9rkna ion of tie igﬁl%ﬁ]aoc%ﬁgét?& Pti%%ﬁ?{hleoélon(%giniépﬁolder

32 is moved to the sugtiQ pasitign P3 (step. S24)J he-Riercing pipette 34 is lowered to pierce the lid
member Il (see Fig. 5) of the blood collection tube I. The piercing pipette 34 aspirates a predetermined

guantity of the blood specimenwn in Fig. 8, the gripping portion 31 removes
5 blood collection tube T from the rack R (step S21). The
gripping portion 31 stirs the blood specimen accommodated
in the blood collection tube T (step S22). Thereafter the
container holder 32 is moved to a position above the
removing position Pl (step S23). The gripping portion 31
10 sets the blood collection tube T on the container holder
32 (step S24). The container holder 32 is moved to the
read position P6 (step S25). The bar code reader 36 scans
the bar code T2 of the blood collection tube T for a
confirmation (step S26). After the confirmation of the
15 blood collection tube T, the container holder 32 is moved
to the suction position P3 (step S27). The piercing
pipette 34 is lowered to pierce the 1id member Tl (see Fig.
5) of the blood collection tube T. The piercing pipette 34
aspirates a predetermined quantity of the blood specimen
20 from the blood collection tube T (step S28). The aspirated
blood specimen is supplied to respective portions of the
fluid system 35, to be subjected to prescribed measurement
processing.
When the piercing pipette 34 completes an aspiration

25 of the specimen, the processing proceeds to step S$S29, the
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20from the blood collection tube | (step S28). The aspirated blood specimen is supplied to respective
portions of the fluid system 35, to be subjected to prescribed measurement processing. When
the piercing pipette 34 completes an aspiration 250f the specimen, the processing proceeds to step
S29, the - 24 - container holder 32 returns to the position above the removing position Pl. Then, the
gripping portion 31 removes the blood collection tube | from the container holder 32 (step 530), and
returns it to the original 5position of the rack R (step S31). Thus, incorporation operation of the
measurement unit 30 completes. The measurement unit 40 also incorporates blood collection tube |
similarly to the measurement unit 30. After the measurement unit 30 completes the 10incorporation

operation, the ble®d Emaler 100Htermfings Wheltfertor Mot thé MicbFpstatieReperdtidn (step 56) has

been Completedrfg{nglxlfE)Inogdpcoosl,lfgq%r}lntple.s ! %[l]lérllle, the gripping portion 31

removes the blood collection tube T from the container
holder 32 (step S30), and returns it to the original

5 position of the rack R (step S31). Thus, incorporation
operation of the measurement unit 30 completes. The
measurement unit 40 also incorporates blood collection
tube T similarly to the measurement unit 30.

After the measurement unit 30 completes the

10 incorporation operation, the blood analyzer 100 determines
whether or not the incorporation operation (step S6) has
been completed for all blood collection tubes T on the
rack R (step S7). The blood analyzer 100 repeats the steps
S6 and S7, and thereby the respective blood collection

15 tubes T on the rack R are incorporated into the
measurement unit 30 or 40 in prescribed order. When
incorporation operation for all blood collection tubes T
are completed, the process proceeds to step S8. The rack R
is discharged to the left table 22 (step S8). Thereafter

20 the process returns to the step S1, to continue the
measurement operation.

When the information processing unit 50 identifies

the container as the washing solution container 1 at the
step S4, the blood analyzer 100 shifts to a shutdown

25 operation (steps S9 to S12).
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rack R (step S7). The blood analyzer 100 repeats the steps S6 and 57, and thereby the respective
blood collection 15tubes | on the rack R are incorporated into the measurement unit 30 or 40 in
prescribed order. When incorporation operation for all blood collection tubes | are completed, the
process proceeds to step S8. The rack R is discharged to the left table 22 (step S8). Thereafter 20the
process returns to the step Sl, to continue the measurement operation. When the information
processing unit 50 identifies the container as the washing solution container 1 at the step S4, the blood
analyzer 100 shifts to a shutdown 25operation (steps S9 to S12). - 25 - First, the rack transport
portion 23 transports the rack R to the removing position P1 or P2( see Fig. 6). In a case of washing
both of the measurement Gififts 3D d 4G HwerwasHing SoREibA tohtainersEafioaded Bhthe rack R,

5 which in turn is seﬂu%ntjcallyttt}?ns orted toward thetremovplg posilti)%n Pl angj,Pz. Vé/yen tPe rack R
i & reoving pos s eatlrérment unit 80740) éxstutdd an

is transported to'the removing posi ion BY](B%),F%ﬁe measurement un
incorporation opgration.(step 4Qh 1.0F hedreorperation eperation gEwashingsoluivnang 4o,

two washing solution containers 1 are loaded on the rack R,

5 which in turn is sequentially transported toward the
removing positions Pl and P2. When the rack R is
transported to the removing position P1 (P2), the
measurement unit 30 (40) executes an incorporation
operation (step S10).

10 The incorporation operation of washing solution
container 1 shown in Fig. 9 is carried out similarly to
the steps S21 to S31 of the operation of incorporating the
blood collection tube T shown in Fig. 8, except that the
operation of stirring the content of the container (step

15 S22 in Fig. 8) is omitted since the washing solution
container 1 does not require to be stirred. Similarly to
the aforementioned operation of the measurement unit 30
incorporating the blood collection tube T, the bar code
reader 35 scans the bar code 5 (see Fig. 5) of the washing

20 solution container 1 (step S45). The piercing pipette 34
is lowered at the suction position P3, pierces the
multilayer film 3 (see Fig. 5) of the washing solution
container 1 and aspirates the washing solution 4 (see Fig.
2) from the washing solution container 1 (step S47). The

25 measurement unit 30 supplies the aspirated washing
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container 1 shown in Fig. 9 is carried out similarly to the steps S21 to 531 of the operation of
incorporating the blood collection tube | shown in Fig. 8, except that the operation of stirring the
content of the container (step 15S22 in Fig. 8) is omitted since the washing solution container 1 does
not require to be stirred. Similarly to the aforementioned operation of the measurement unit 30
incorporating the blood collection tube I, the bar code reader 35 scans the bar code 5 (see Fig. 5) of
the washing 20solution container 1 (step S45). The piercing pipette 34 is lowered at the suction
position P3, pierces the multilayer film 3 (see Fig. 5) of the washing solution container 1 and aspirates
the washing solution 4 (see Fig. 2) from the washing solution container 1 (step S47). The 25
measurement uiP 30 supplics tHe aspirated Rashings 26T SbittonA td-the respéctiveyssribns of the
fluid system 35. él’ e sypplied wa'%hin solutign is storzd jcn, respectivecchambers and fills gche flow paths
thereby washing thé flui esy%fléorﬁ 5° hg%%aﬁﬂ% of the vvlaosﬁllinlgsscﬁutcl’)(1):r(1e ﬂ i %tﬁee\ﬁ’fggﬁiné‘%%lution

container 1 is identicahia-or largerthan dhatusechion washing Q@@%jﬂ@@%@{@ﬁ@n@%it 30 (i.e., for a
single measurement unit) and less than a quantity used for washing twice the measurement unit 30.

The information processmngstirin50 Tontbisthgukd meaguremehtcurb 30 iogspirdte substahtially all
quantity of the washing solution 4 from the washing solution container 1 ,(stef S47).The reason for this
is as follows. the washing solution container 1 is identical to or larger
than that used for washing once the measurement unit 30
(i.e., for a single measurement unit) and less than a
quantity used for washing twice the measurement unit 30.
The information processing unit 50 controls the
10 measurement unit 30 to aspirate substantially all quantity
of the washing solution 4 from the washing solution
container 1 (step S47). The reason for this is as follows.
The opening 2a of the washing solution container 1
according to this embodiment is sealed with not a rubber
15 1lid, but the multilayer film 3. Thus a hole made by the
piercing will not be naturally closed, dissimilarly to a
rubber 1id of a blood collection tube. If the washing
solution 4 remains in the washing solution container 1
after aspiration, it may leak out through the hole.
20 Therefore, the measurement unit 30 aspirates all quantity
of the washing solution 4, thereby preventing leakage of
the washing solution 4.
As shown in Fig. 7, when the incorporation operation

(step S10) for the washing solution container 1 is

25 completed, the rack R to which the washing solution
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The opening 2a of the washing solution container 1 according to this embodiment is sealed with not a
rubber 15lid, but the multilayer film 3. Thus a hole made by the piercing will not be naturally closed,
dissimilarly to a rubber lid of a blood collection tube. If the washing solution 4 remains in the washing
solution container 1 after aspiration, it may leak out through the hole. 20Therefore, the measurement
unit 30 aspirates all quantity of the washing solution 4, thereby preventing leakage of the washing
solution 4. As shown in Fig. 7, when the incorporation operation (step S10) for the washing
solution container 1 is 25completed, the rack R to which the washing solution - 27 - container 1 is
returned is discharged to the left table 22 (step S11). When a prescribed time elapses after the fluid
system 35 is fill&tPWith e Washing Sotiioingthé measurbrient anit 0tdiSchar§és firdwaskhing
solution 4 and 5 the wa%tsf liquid from the bIood anag/zgr 00. Th‘ireafter thefjjgfor |on ocessing
unit 50 turns off fhe pgwer 01) the I%o% ana? zer 100" and terminateSHRe process. T us, the bidod

analyzer 100 is %%9@{9'¥§h%d@‘&’@ 18gcqrding t@ﬂ@'%o%ﬁl%@%@%iﬁﬁ'@% barrieplayer 103b of the
multilayer film 3 can prevent permeation of outside air. Also, the container body 2 and the seal layer 3a

resistant againstritheschienrerbased washingisotiittony4 san peevert ldetericrafion obthedcantainer 1,
that may be caused by the content (i.e., chlorine-based washing
the waste liquid from the blood analyzer 100. Thereafter
the information processing unit 50 turns off the power of
the blood analyzer 100, and terminates the process. Thus,
the blood analyzer 100 is completely shut down.
According to this embodiment, the gas barrier layer

10 3b of the multilayer film 3 can prevent permeation of
outside air. Also, the container body 2 and the seal layer
3a resistant against the chlorine-based washing solution 4
can prevent deterioration of the container 1, that may be
caused by the content (i.e., chlorine-based washing

15 solution 4). Thus, the washing solution container 1 can
preserve the washing solution 4 over a long period while
keeping the detergency. Further, the container body 2 is
provided in the form of a blood collection tube, so the
washing solution container 1 can be loaded on the rack R

20 similarly to the blood collection tube T to be
automatically supplied to the measurement unit 30 or 40.
In addition, the bar code 5 for identifying the washing
solution container 1 is assigned to the container body 2.

It makes it possible that the washing solution container 1

25 can be automatically identified based on the bar code 5.
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15solution 4). Thus, the washing solution container 1 can preserve the washing solution 4 over a long
period while keeping the detergency. Further, the container body 2 is provided in the form of a blood
collection tube, so the washing solution container 1 can be loaded on the rack R 20similarly to the
blood collection tube | to be automatically supplied to the measurement unit 30 or 40. In addition, the
bar code 5 for identifying the washing solution container 1 is assigned to the container body 2. It
makes it possible that the washing solution container 1 25can be automatically identified based on the
bar code 5. - 28 - Thus, the washing solution container 1 according to this embodiment can suppress
permeation of outside air, prevent deterioration resulting from the content, and enable automatic
handling by the Bived-arfdhfzef 901 BAcEsrHitg o thiEarhbédirient, hecsvoiirn hypechidfife solution
isused as a dete%n .and it yields a t;%%h deter%enc% a?gaainst pr%tein |tn blgod. , Accordinggo this
embodiment, th€ mutt] é?éernfﬁmc? is 5’ru dedwith the Intermediate I%/lerséc which'is 1%r§r%$|ded

between the sealJayer 3aand the gassharrier laver 3h. The intsrpediate laygr Sgds made of
polyamide. Consequently, structural strength of the multilayer film 3 can be improved due to the
intermediate layenSorfpalyamidenayeng And thée gas barderslayéry3tlecan he.

5 According to this embodiment, the sodium hypochlorite
solution is used as a detergent, and it yields a high
detergency against protein in blood.

According to this embodiment, the multilayer film 3
is provided with the intermediate layer 3c which is
10 provided between the seal layer 3a and the gas barrier
layer 3b. The intermediate layer 3c is made of polyamide.
Consequently, structural strength of the multilayer film 3
can be improved due to the intermediate layer 3c
(polyamide layer). And the gas barrier layer 3b can be
15 protected against the washing solution 4 exhibiting strong
alkalinity.
According to this embodiment, the container body 2
and the seal layer 3a are made of the olefin-based resin.
Thus the washing solution container 1 obtains a resistant
20 against the hypochlorite solution and excellence in a
structural strength.
According to this embodiment, the gas barrier layer
3b is made of the ceramic deposition film. This
configuration effectively works as a gas barrier.

25 According to this embodiment, the seal layer 3a of
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15 protected against the washing solution 4 exhibiting strong alkalinity. According to this
embodiment, the container body 2 and the seal layer 3a are made of the olefin-based resin. Thus the
washing solution container 1 obtains a resistant 20against the hypochlorite solution and excellence in

a structural strength.

According to this embodiment, the gas barrier layer 3b is made of the ceramic

deposition film. This configuration effectively works as a gas barrier. 25According to this embodiment,
the seal layer 3a of - 29 - the multilayer film 3 and the container body 2 are made of the same
thermoplastic resin and heat-sealed to each other, whereby the seal layer 3a and the container body 2
can be strongly bonded. And a sealability of the boundary 5surfaces is improved. According to this

structure, there ishYfo REdd o eosidéridimadhesidertidss sfBvmiwiE theofultdayerilmaiand® the
container body Zd% chemicalD ffinity %f%%en the bond and the content a( glgrit%e-baseg woacskrll(ienrg,

solution 4). 10Accordisn%nf8 this emboc

ifent thé Containet body 2'is ade of the opague

thermoplastic reﬁl@e§8k§§}e washing-solutign.confaingr 4 %Q%@ﬁ%@i@éﬂn%ﬁ&e@fr@HhthJ@e .
transparent blood collection tube I. (Examples) 15A preservation test conducted in order to verify
strongly bonded. And a sealability of the boundary

5 surfaces is improved. According to this structure, there

is no need to consider an adhesiveness of bond with the

multilayer film 3 and the container body 2 or chemical

affinity between the bond and the content (chlorine-based

washing solution 4).

10

According to this embodiment, the container body 2 is

made of the opaque thermoplastic resin, so the washing

solution container 1 can be easily distinguished from the

transparent blood collection tube T.

15

(Examples)

A preservation test conducted in order to verify

effects of the present invention is now described with

reference to Fig. 10. In this test, changes in available

chlorine concentrations and pH values of washing solutions

following lapses of preservation periods were measured as

20 to Examples 1 and 2 (described later), in order to

evaluate preservation stability of the washing solution

container 1 according to this embodiment.

First, the configuration of washing solution

containers employed for Examples 1 and 2 are described.

25

In Example 1, 4 mL of a sodium chlorite solution was
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effects of the present invention is now described with reference to Fig. 10. In this test, changes in
available chlorine concentrations and pH values of washing solutions following lapses of preservation
periods were measured as 20to Examples 1 and 2 (described later), in order to evaluate preservation
stability of the washing solution container 1 according to this embodiment. First, the configuration
of washing solution containers employed for Examples 1 and 2 are described. 25In Example 1, 4 mL
of a sodium chlorite solution was - 30 - dispensed as a chlorine-based washing solution 4 to a
container body 2 (capacity: about 5 mL) of polypropylene (PP). The washing solution container 1 was
sealed by heat- sealing with a multilayer film 3 having a three-layer 5structure. Respective layers are
made of a cerarfii¢ TeposRidnIitmIas yhsbarfieriajer3m amyich @MY filiPlasipdlgamide layer 3c)

and a polypropylene (PP) film (as seal layer 3a). In Example 2.4 of a sodium chlorite solution was
10dispensed as%oéﬁ(gﬁﬁ?ée- agé3 %a%hi ‘é%’ofiﬁz%&# At6 g@%t&nﬁho&? 2?8&6&5&?5 Sut’s mL) of

polyethylene (PE):ghe waghing splutign container,1 wassealed-by hgats sealing with,a muitiayer film
3 having a three-layer structure. Respective layers are made of a ceramic

sealing with a multilayer film 3 having a three-layer

5 structure. Respective layers are made of a ceramic
deposition film (as gas barrier layer 3b), a nylon (NY)
film (as polyamide layer 3c) and a polypropylene (PP) film
(as seal layer 3a).

In Example 2, 4 mL of a sodium chlorite solution was

10 dispensed as a chlorine-based washing solution 4 to a
container body 2 (capacity: about 5 mL) of polyethylene
(PE) . The washing solution container 1 was sealed by heat-
sealing with a multilayer film 3 having a three-layer
structure. Respective layers are made of a ceramic

15 deposition film (as gas barrier layer 3b), a nylon (NY)
film (as polyamide layer 3c) and a polyethylene (PE) film
(as seal layer 3a). The washing solution containers 1
according to Examples 1 and 2 were different from each
other only in the materials for the container bodies 2 and

20 the seal layers 3a.

As to the washing solution containers 1 according to

Examples 1 and 2, the preservation test was conducted
under an accelerated condition with a temperature load, to
measure available chlorine concentrations and pH values of

25 the washing solutions 4 at some measurement dates. A
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15deposition film (as gas barrier layer 3b), a nylon (NY) film (as polyamide layer 3c) and a
polyethylene (PE) film (as seal layer 3a). The washing solution containers 1 according to Examples 1
and 2 were different from each other only in the materials for the container bodies 2 and 20the seal
layers 3a. As to the washing solution containers 1 according to Examples 1 and 2, the preservation
test was conducted under an accelerated condition with a temperature load, to measure available
chlorine concentrations and pH values of 25the washing solutions 4 at some measurement dates. A -
31 - preservation temperature was set to 45C. Reaction rates were converted to those corresponding
to 30C (room temperature) on the basis of general reaction kinetics, that is, the reaction rate is
generally doublétf &S Stefperature$ies 1-10C. FigS16Shows the result8of fie st - SExample
2, the preservation test was conduct%d over a Iorgg}er eriod tgan thatt for Iéggm le 1, and two tests of
Lots 1 and 2 wefe conducted. AS ghov?/n a f&f)eln |§. 16 %he w%%ﬁingoscﬁution rf(ﬁjaccording to

Example 1 exhikiteglR pEhvaldg 0b1193af81sis of general reaction kinetics,

that is, the reaction rate is generally doubled as

5 temperature rises by 10°C. Fig. 10 shows the results of
the test. As to Example 2, the preservation test was
conducted over a longer period than that for Example 1,
and two tests of Lots 1 and 2 were conducted.

As shown at (a) in Fig. 10, the washing solution 1

10 according to Example 1 exhibited a pH value of 11.93 after
a lapse of 3 months (converted as 30°C preservation) from
the initial value of 12.17. And it was proved that the pH
has been maintained around 12. Further, the available

chlorine concentration of the washing solution 1 according

o\

15 to Example 1 (initial concentration = 4.98%) shows 3.33
after a lapse of 3 months (converted as 30°C preservation).
As shown at (b) in Fig. 10, the pH value of the washing
solution 1 according to Example 2 remained substantially
unchanged after a lapse of 2.8 months (converted as 30°C

20 preservation) from the initial value in each Lot. And it
was proved that the pH has been maintained around 12.
Further, the available chlorine concentration of the

washing solution 1 according to Example 2 (initial

o\

concentration = about 5% in each lot) shows about 3.2

25 after a lapse of 2.8 months (converted as 30°C
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a lapse of 3 months (converted as 30C preservation) from the initial value of 12.17. And it was proved
that the pH has been maintained around 12. Further, the available chlorine concentration of the
washing solution 1 according 15to Example 1 (initial concentration = 4.98%) shows 3.33 % after a
lapse of 3 months (converted as 30C preservation). As shown at (b) in Fig. 10, the pH value of the
washing solution 1 according to Example 2 remained substantially unchanged after a lapse of 2.8
months (converted as 30C 20preservation) from the initial value in each Lot. And it was proved that the
pH has been maintained around 12. Further, the available chlorine concentration of the washing
solution 1 according to Example 2 (initial concentration = about 5% in each lot) shows about 3.2 %
25after a lapse 6f7Z8 $Hoiths ¢ednvertdd 88 30CleBEe éservandiit)) Aftef andpse 6£7 afonths

(converted as 3 eservation), the value was about 11 and the chlorine concentration was about
1.9 %. As alrea ;6 (;?érsgnrbeesd%v azletnlél) ‘5 dil?rcn%ﬁyﬁ?ch‘f@n Lel%svt‘:lﬂeiﬁiofgl]kfé3 Léir:‘npﬂlrc%yeaofl g?s 1ghaeetergent, the

available chloringicancentration, kuuss-isHareferghly atleast 1,%g and more preferably at least 1.5 % in
order to reliably ensure a detergency. Both of the washing solutions 1 according to Examples 1 and 2
exhibited available chlgxrine=lGcondentiatiansi beabout!3e2 %6 tesaboutnB.8 Yo affet atapse
5 solution is employed as a detergent, the available
chlorine concentration in use is preferably at least 1 %,
and more preferably at least 1.5 % in order to reliably
ensure a detergency. Both of the washing solutions 1
according to Examples 1 and 2 exhibited available chlorine
10 concentrations of about 3.2 % to about 3.3 % after a lapse
of about 3 months (converted as 30°C preservation).
Therefore, each of the washing solutions 1 according to
Examples 1 and 2 has a sufficient preservation stability
capable of ensuring sufficient detergency after a lapse of
15 3 months. In Example 2 subjected to longer—-period
preservation test, the available chlorine concentration
was more than 1.5 % after a lapse of 7 months (converted
as 30°C preservation), and high preservation stability over
a long period was confirmed. 1In general, decomposition of
20 a chlorine-based washing solution is promoted when the
liquid property thereof approaches neutral. Both of the
washing solutions 1 according to Examples 1 and 2
maintained the pH values around 12 after the lapse of

about 3 months (converted as 30°C preservation). This

25 means that the washing solutions 1 according to Examples 1
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of about 3 months (converted as 30C preservation). Therefore, each of the washing solutions 1
according to Examples 1 and 2 has a sufficient preservation stability capable of ensuring sufficient
detergency after a lapse of 153 months. In Example 2 subjected to longer-period preservation test, the
available chlorine concentration was more than 1.5 % after a lapse of 7 months (converted as 30C
preservation), and high preservation stability over a long period was confirmed. In general,
decomposition of 20a chlorine-based washing solution is promoted when the liquid property thereof
approaches neutral. Both of the washing solutions 1 according to Examples 1 and 2 maintained the pH
values around 12 after the lapse of about 3 months (converted as 30C preservation). This 25 means
that the washing?s6lutioris: 1 aeE6RiAg f-ExXamprRisen L 33 heasd R tcahrsicelerthepreveht tie

container bodies 2 frorg 1g‘)(lagmeat‘%on of outside t,Jppress reduction dOf thl &'{' vaflu and

air (0 (g%
effectively suppl%esgné%comp%sﬁlonoo%ﬁé %tearéént? ﬁi aforémentioned conversion %Oﬂ%l ion "the

reaction rate is doubled ag terapgratureJises Ry 10GYishased on gengrak reaction kingtics. In an
actual hypochlorite solution, it is estimated that the reaction rate is multiplied by about 3.5 as
temperature risesayet0ENIN.

5 The aforementioned conversion condition "the reaction
rate is doubled as temperature rises by 10°C" is based on
general reaction kinetics. In an actual hypochlorite
solution, it is estimated that the reaction rate is
multiplied by about 3.5 as temperature rises by 10°C. In

10 practice, therefore, it is observable that a preservation
period of 39 days under a condition of 45°C corresponds to
about 6 months at 30°C, and a preservation period of 91
days under a condition of 45°C corresponds to at least 14
months at 30°C.

15 The embodiment and Examples herein disclosed must be
considered as illustrative in all points and not
restrictive. The scope of the present invention is shown
not by the description of the embodiment and Examples but
by the scope of claims for patent, and all modifications

20 within an equivalent to the scope of claims for patent are
further included.

For example, the washing solution container is
applied to the blood cell counter as the blood analyzer in
the aforementioned embodiment, the present invention is

25 not limited to this. The type of the blood specimen to be
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10practice, therefore, it is observable that a preservation period of 39 days under a condition of 45C
corresponds to about 6 months at 30C, and a preservation period of 91 days under a condition of 45C
corresponds to at least 14 months at 30C. 15The embodiment and Examples herein disclosed must be
considered as illustrative in all points and not restrictive. The scope of the present invention is shown
not by the description of the embodiment and Examples but by the scope of claims for patent, and all
modifications 20 within an equivalent to the scope of claims for patent are further included. For
example, the washing solution container is applied to the blood cell counter as the blood analyzer in
the aforementioned embodiment, the present invention is 25not limited to this. The type of the blood
specimen to be "84 s Uipdshiedibpthelisiodd analzaris Adt lindted o Whdletbload WBatifiay be a
blood serum or %P(I)ooo pI%sma. Such a balo% anglyzer canbeab 09d cga:}goylation anagyéz r,an

. ut .m o) erum Qr a4 00 asma.
immunoanalyzer or a bioc emlcglyana?yzer. & blood ana?yzer may Include a pipette with alevel

sensor which detgcts anglgatyic capagity. Rystem of iguid-aspiration maiglyngludes twe types. One is
a system aspirates a liquid by inserting a pipette into a container so that the tip end of the pipette
reaches a 10vicinitynofi theen enher bottom. Anoiherlisaisysiemthdty zer .
5 The blood analyzer may include a pipette with a level
sensor which detects an electric capacity. System of
liquid aspiration mainly includes two types. One is a
system aspirates a liquid by inserting a pipette into a
container so that the tip end of the pipette reaches a
10 vicinity of the inner bottom. Another is a system that
senses a level of a liquid with a capacity type level
sensor connected to the pipette and aspirates a liquid in
the vicinity of the level. 1In a case of sensing the level
of a liquid with a capacity type level sensor, false
15 sensing may be caused when the pipette comes into contact
with a conductive multilayer film. According to the
aforementioned embodiment, however, the multilayer film of
the washing solution container is insulative as a whole.
Therefore the film is usable also for level sensing
20 without causing false sensing. Thus, the washing solution
container 1 is applicable to various types of blood
analyzers.
The container bodies of the washing solution

containers according to Examples 1 and 2 were made of

25 polypropylene (PP) and polyethylene (PE) respectively, the

- 35 -



senses a level of a liquid with a capacity type level sensor connected to the pipette and aspirates a
liquid in the vicinity of the level. In a case of sensing the level of a liquid with a capacity type level
sensor, false 15sensing may be caused when the pipette comes into contact with a conductive
multilayer film. According to the aforementioned embodiment, however, the multilayer film of the
washing solution container is insulative as a whole. Therefore the film is usable also for level sensing
20without causing false sensing. Thus, the washing solution container 1 is applicable to various types
of blood analyzers. The container bodies of the washing solution containers according to Examples 1
and 2 were made of 25polypropylene (PP) and polyethylene (PE) respectively, the - 35 - present
invention is not FARES f5-thig) Vetetdifig 16 tHe present irfvéntion, the TontdifeP bedy thayCaltetfatively
be made of olefin-based resm dlf‘f rent from polypropylene orp ethylene The contain dy may
further alternatl\}%]fy 5 %e made o %ernfos%%ggrgesﬁ% her thath é]flna%aSé: rejgsm elfL or g?(%mple

the container body faay, be made gt palyethylenetgrephthalate(PE) onthe ke, Ihs matesial for the

container body is not particularly restricted, so far as it is made of thermoplastic resin resistant against
10the chlorine-baséd svashirgnsolutithelncthisteaises a mateyiahefthewseat tayes Of thenmnuititayier film
may be SeIeCtedbferorrgarggteé?lst?l%?:tmsoesael?:tﬂ?rtlo ﬂ}eegolrrlltagnteglebj?dghan the olefin-based
g
resin. For example, the container body may be made of
polyethylene terephthalate (PET) or the like. The material
for the container body is not particularly restricted, so
far as it is made of thermoplastic resin resistant against
10 the chlorine-based washing solution. In this case, a
material of the seal layer of the multilayer film may be
selected from materials heat-sealable to the container
body.
The washing solution container is provided with the
15 multilayer film having the three-layer structure, that is,
the seal layer, the gas barrier layer and the intermediate
layer (polyamide layer) in the aforementioned embodiment,
the present invention is not limited to this. According to
the present invention, the washing solution container may
20 alternatively be provided with a multilayer film having a
two-layer structure of a seal layer and a gas barrier
layer, or a multilayer film having at least four layers
including a seal layer and a gas barrier layer. Further, a

protective layer or the like may be provided on the outer

25 side of the gas barrier layer, in order to prevent the gas
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The washing solution container is provided with the 15 multilayer film having the three-layer structure,
that is, the seal layer, the gas barrier layer and the intermediate layer (polyamide layer) in the
aforementioned embodiment, the present invention is not limited to this. According to the present
invention, the washing solution container may 20alternatively be provided with a multilayer film having
a two-layer structure of a seal layer and a gas barrier layer, or a multilayer film having at least four
layers including a seal layer and a gas barrier layer. Further, a protective layer or the like may be
provided on the outer 25side of the gas barrier layer, in order to prevent the gas - 36 - barrier from
external damage. The multilayer film is provided with the gas barrier layer consisting of the ceramic
deposition film iP#E afFerheAfiored- embddirAema e present invention is not Slimited to this.
According to the present invention, the gas barrier layer may alternatively he made of a resin-based
gas barrier film or the Ii%%%tﬁlélr ?ﬁ%\é %H’eg Eef%rrii% dlesbo@ﬁ%‘rfél r%gFVd?t gr & éern%ﬁ\f’e%,atﬁ]élg%% barrier

layer may be forﬂaeycgigy disgcthy-depesiting eeramic ppthe 19surace obtherseal layerar the
intermediate layer, in place of the ceramic deposition film employed as the gas barrier layer.

aforementioned embodiment, the present invention is not
5 limited to this. According to the present invention, the
gas barrier layer may alternatively be made of a resin-
based gas barrier film or the like other than the ceramic
deposition film. Further alternatively, the gas barrier
layer may be formed by directly depositing ceramic on the
10 surface of the seal layer or the intermediate layer, in
place of the ceramic deposition film employed as the gas
barrier layer.
The bar code storing the identification information
for the washing solution container is assigned to the
15 container body in the aforementioned embodiment, the
present invention is not limited to this. According to the
present invention, the identification information for the
washing solution container may alternatively be stored in
a two-dimensional code (e.g. QR code) other than the bar
20 code (one-dimensional bar code) or an RFID tag provided on
the container body.
The label having the bar code, storing the
identification information for the washing solution
container, is attached to the container body in the

25 aforementioned embodiment, the present invention is not
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The bar code storing the identification information for the washing solution container is assigned to the
15container body in the aforementioned embodiment, the present invention is not limited to this.
According to the present invention, the identification information for the washing solution container
may alternatively be stored in a two-dimensional code (e.g. QR code) other than the bar 20code
(one-dimensional bar code) or an RFID tag provided on the container body. The label having the
bar code, storing the identification information for the washing solution container, is attached to the
container body in the 25aforementioned embodiment, the present invention is not - 37 - limited to this.
According to the present invention, a bar code 5 may alternatively be directly printed on a container
body 102 as shovkiin-Fig. 12, for exampie CPhe Ebftalirfer Buvlyhs afaie of theSehiitBnspareat
5(opaque) thermo O‘F‘Stié: resin inlttge aforgme ioned eénbodirgfnt, the I[?£esc,§nt invention is not limited
to this. Accordin(é 0 the pIPeals%n?lnv%lrﬁﬂgn,lt}ﬁ% container &fy r’rﬁ'];\ypfi‘?tlernaetlve?ynb‘é’1 made of a

transparent mateial iy oder o4y 102 as shown in Fig. 11, for example.
The container body is made of the semitransparent
5 (opague) thermoplastic resin in the aforementioned
embodiment, the present invention is not limited to this.
According to the present invention, the container body may
alternatively be made of a transparent material. In order
to distinguish the washing solution container from the
10 generally transparent blood collection tube, however, the
container body is preferably opacified. Further, the

container body may be colored.
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to distinguish the washing solution container from the 10generally transparent blood collection tube,
however, the container body is preferably opacified. Further, the container body may be colored. - 38 -
CLAIMS 1. A container storing a washing solution used for a blood analyzer, comprising: 5a
container body, having a form of a blood collection tube, made of thermoplastic resin resistant against
a chlorine-based washing solution and provided with an opening on an upper end,; a
chlorine-based washing solution stored in the 10container body; and a multilayer film bonded to
the container body to seal the opening, wherein an identification code indicating that the container
accommodates the washing solution is assigned to the 15container body, and the multilayer film
includes: CLAIMS

1. A container storing a washing solution used for a
blood analyzer, comprising:

5 a container body, having a form of a blood collection
tube, made of thermoplastic resin resistant against a
chlorine-based washing solution and provided with an
opening on an upper end;

a chlorine-based washing solution stored in the
10 container body; and
a multilayer film bonded to the container body to
seal the opening, wherein
an identification code indicating that the container
accommodates the washing solution is assigned to the
15 container body, and
the multilayer film includes:
a seal layer heat-sealed to the container body
thereby sealing the opening; and
a gas barrier layer arranged on the outer side

20 of the seal layer.

2. The container according to claim 1, wherein
the chlorine-based washing solution is a hypochlorite
solution.
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a seal layer heat-sealed to the container body thereby sealing the opening; and agas
barrier layer arranged on the outer side 200f the seal layer. 2. The container according to claim 1,
wherein the chlorine-based washing solution is a hypochlorite solution. 25 - 39 - 3. The container
according to claim 1, wherein the container is employed for washing the blood analyzer, the blood
analyzer including a pipette for piercing a lid of a blood collection tube and aspirating blood therefrom.
4. The container according to claim 1, wherein the multilayer film further includes a polyamide layer
provided between the seal layer and the gas barrier layer. 5. The container according to claim 1,
wherein the thermoplastic resin is olefin-based resin. 6. The container according to claim 5,
wherein 15the olefin-based fésin Epdlyéthglenecstpolypropflenel Fimrhé contginer acdotding to claim
1, wherein the gas barrjer layer is a celrami((:jd position H.Ilm. c nghg contaliner accog%ing to
claim 1, wherein the c%lrm?ﬁﬁerlbs’o@n% made o 85aaql?és’ ler}%op?aestlc reSin, aneTYEery ©

blood analyzer including a pipette for piercing a 1lid of a

blood collection tube and aspirating blood therefrom.

4. The container according to claim 1, wherein
the multilayer film further includes a polyamide
layer provided between the seal layer and the gas barrier
layer.
10
5. The container according to claim 1, wherein

the thermoplastic resin is olefin-based resin.

6. The container according to claim 5, wherein
15 the olefin-based resin is polyethylene or

polypropylene.

7. The container according to claim 1, wherein

the gas barrier layer is a ceramic deposition film.
20

8. The container according to claim 1, wherein

the container body is made of opaque thermoplastic

resin.
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-40 - 9. The container according to claim 1, wherein the seal layer is made of a same material as

the container body. 510. The container according to claim 1, wherein

the upper end of the

container body is provided with a flange protruding circumferentially, and the multilayer film is bonded
to the flange. 1011. The container according to claim 12, wherein the multilayer film has a circular

shape and a diameter larger than the diameter of the flange portion.

12. The container according

to claim 1, wherein 15the identification code is assigned in a form of a bar code. 13. The container
according to claim 1, wherein the thickness of the seal layer is larger than the 20thickness of the gas
barrier layer.  14. The container according to claim 15, wherein the thickness of the seal layer is the
largest in the layers cofstitutig the rdtiagéer figcording to claim 1, wherein

the seal layer is made of a same material as the

container body.

5 10. The container according to claim 1, wherein

the upper end of the container body is provided with

a flange protruding circumferentially,

the multilayer film is bonded to the flange.

10 11. The container according to claim 12, wherein

the multilayer film has a circular shape and a

diameter larger than the diameter of the flange portion.

12. The container according to claim 1, wherein

15 the identification code is assigned in a form of a

bar code.

13. The container according to claim 1, wherein

the thickness of the seal layer is larger than the

20 thickness of the gas barrier layer.

14. The container according to claim 15, wherein

the thickness of the seal layer is the largest in the

layers constituting the multilayer film.
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25 -41- 15. The container according to claim 2, wherein the chlorine-based washing solution
is a sodium hypochlorite solution having an available chlorine concentration of at least 1 % and not
more than 12 %. 5 16. The container according to claim 15, wherein the pH of the sodium
hypochlorite solution is at least 9. 1017. The container according to claim 1, wherein the quantity of
the chlorine-based washing solution is identical to or larger than a quantity used for washing once the
blood analyzer and less than a quantity used for washing twice the blood analyzer. 15 18. A
method for washing a flow system of a blood analyzer, the method comprising:

15. The container according to claim 2, wherein
the chlorine-based washing solution is a sodium
hypochlorite solution having an available chlorine

¢ ¢

concentration of at least 1 % and not more than 12 %.

16. The container according to claim 15, wherein
the pH of the sodium hypochlorite solution is at

least 9.

10 17. The container according to claim 1, wherein
the quantity of the chlorine-based washing solution
is identical to or larger than a gquantity used for washing
once the blood analyzer and less than a quantity used for
washing twice the blood analyzer.
15
18. A method for washing a flow system of a blood
analyzer, the method comprising:
loading a washing solution container storing a
washing solution on a rack, the washing solution container
20 comprising a container body having a form of a blood
collection tube provided with an upper opening and a
multilayer film bonded to the container body to seal the
upper opening;
transporting the rack toward the blood analyzer;

25



loading a washing solution container storing a washing solution on a rack, the washing solution
container 20comprising a container body having a form of a blood collection tube provided with an
upper opening and a multilayer film bonded to the container body to seal the upper opening;
transporting the rack toward the blood analyzer; 25 - 42 - obtaining an identification code assigned
to the container body; piercing the multilayer film with a pipette provided with the blood analyzer;
5aspirating the washing solution in the container body by the pipette; and using the aspirated
washing solution to wash the flow system of the blood analyzer, wherein the container body is
made of thermoplastic 10resin resistant against a chlorine-based washing solution; and the multilayer
film includes: obtaining an identification code assigned to the
container body;
piercing the multilayer film with a pipette provided
with the blood analyzer;
5 aspirating the washing solution in the container body
by the pipette; and
using the aspirated washing solution to wash the flow
system of the blood analyzer,
wherein the container body is made of thermoplastic
10 resin resistant against a chlorine-based washing solution;
and
the multilayer film includes:
a seal layer heat-sealed to the container body
thereby sealing the upper opening; and

15 a gas barrier layer arranged on the outer side

of the seal layer.

19. The method according to claim 18, wherein
the aspiration is executed so that substantially all
20 quantity of the washing solution in the container body is

aspirated.



a seal layer heat-sealed to the container body thereby sealing the upper opening; and 15a gas barrier
layer arranged on the outer side of the seal layer. 19. The method according to claim 18, wherein

the aspiration is executed so that substantially all 20quantity of the washing solution in the container
body is aspirated. - 43 - 20. The method according to claim 19, further comprising removing the
washing solution container from the rack, wherein the step of piercing the multilayer film is
executed 5to the removed container. - 44 -

20. The method according to claim 19, further comprising
removing the washing solution container from the rack,
wherein
the step of piercing the multilayer film is executed

5 to the removed container.
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