[Title of the Invention]
Blood sampling tool comprising blood sampler and b
container

[Technical Field]
[0001]
The present invention relates to a blood sampling
comprisingabloodsamplerandabloodcontainerfo
a small amount of blood.

[Background Art]
[0002]

Itisknownthatconditionchangesanddiseasesin
bodyappearinchangesincomponentsofbodyfluid,
blood,urine,salivaandthelikeasbiologicalrea
a change in physical condition is monitored and dis
detected, by measuring and analyzing components con
body fluid.

Particularly, blood tests measuring blood componen
widely conducted as an effective means for investig
diseases and as a means for health management.
[0003]

Whenmeasuringbloodcomponents, itisrequiredto
collectthenecessaryamountofblood,particularly
blood. Then, the collected blood istransferred in
container and then subjected to analysis according
predetermined purpose.

[0004]

Further,abloodcollectionkitcomprisesablood
toolandabloodcollectingbottleissuggested(Pa
1). This blood collecting tool is composed of a cy
liquidabsorbingunitforperformingtemporalliqui
disposedattheendandcontainingbloodcoagulatio
liquid and a pushing unitwhich pushestherearsur
liquid absorbing unit to separate the liquid absorb
while,achemicalsolutioniscontainedinthebloo
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bottle. Whenthebloodcollectingtoolispushedi

collecting bottle and then the pushing unit of the
collectingtoolis pushed, bloodis eluted fromthe

blood collecting tool into the chemical solution.

collected blood is mixed in the chemical solution,

plasma of the collected blood cannot be separated,
additionally, the amount of a specific componentin

cannot be measured correctly.

[0005]

Further, ablood collectorfor smallamountofblo
adisposable pipette composed ofadroppertubeand
capincommunicationhasbeenproposed(PatentDocu
thisbloodcollector,liquidisabsorbedtemporaril
absorbedliquidcanbereleasedbycompressingorb
[0006]

Likewise, there is a suggestion on a body fluid sa
apparatus composed of a body fluid sampler equipped
aspirating partfor aspirating body fluid, a body p
aventilation passage for allowing a gasto passth
for ejecting the body fluid aspirated by the aspira
and a blocking part provided between the body part
aspirating part; and a body fluid container capable
accommodatingthebodyfluidthathasbeencollecte
fluid sampler (Patent Document 3). Here, the body
aspirated by the aspirating part of the body fluid
transferred from the aspirating part into the body
containerby pressure generated by a pressure gener
connected to the body part.

[0007]

Thebloodtestusingthecollectedbloodisperfor
anautomaticanalyzer,butitisnecessarytotrans
collected using the blood sampler into the blood co

However, in the conventional sampling apparatus as
described above, pressure is used to ejectthe aspi
fluid, there is a possibility of generation of prob
as hemolysis due to the force applied upon release.
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pursuing the convenience, it is preferable that the
itself to be used transfers blood into a blood cont
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[0008]
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[Summary of the Invention]
[Technical Problem]
[0009]

Inviewoftheaboveproblems,itisapurposeof
invention to provide a blood sampling tool excellen
convenience,andevenwhenasmallamountofsample
thesmallamountofsamplecanbecollectedinast
for the later examination.

[Solution to Problem]
[0010]

Thebloodsamplingtoolofthe presentinventioni
sampling tool comprising; a pipette tip-shaped bloo
having openings at an upper part and a lower part h
interior space for aspirating and retaining blood b
capillary action; a blood container having a hydrop
treated inner wall and bottom that is able to accom
bloodthathasbeencollectedbythebloodsampler;

lid for sealing the blood container. When the lowe
ofthebloodsamplerhavingaspiratedandretained
interior space is broughtinto contact with the inn
bottomofthe blood container, the bloodtransfers
the blood sampler into the blood container.
[Advantageous Effect of the Invention]

[0011]
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According to the present invention, blood can be e
transferredfromabloodsamplerintoabloodconta
using a special discharge mechanism. Also, since ex
and pressure are not applied when discharging blood
collected blood can be accommodated in the blood co
without occurrence of problems such as hemolysis.
is suitable for the subsequent blood analysis.

[Brief Description of Drawings]
[0012]

Fig. 1 is a view showing the configuration of a fi
embodiment of a blood sampling tool according to th
invention.

Fig.2isanexplanatoryviewofoneembodimentof
blood usingablood samplerofablood samplingtoo
to the present invention.

Fig. 3 is a view explaining the transfer of blood
blood samplerinto a blood container in a blood sam
of the first embodiment of the present invention.

Fig.4isaviewexplaininganother mode of blood
fromabloodsamplerintoabloodcontainerinabl
tool of the first embodiment of the present inventi

Fig. 5 is a view showing the configuration of a se
embodiment of a blood sampling tool according to th
invention.

[Description of Embodiments]
[0013]

The invention will now be described in conjunction
preferred methods and materials which can be used i
practice of the invention, by way of exemplary embo

Unlessotherwisespecifiedinthetext,alltechni
andscientifictermsusedinpresentspecification
meaningas commonlyunderstood by oneofordinary s
arttowhich this invention belongs. Also, any mat
methods equivalent or similar to those described in
specificationcanbeusedaswellinthepracticeo
invention.
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Further, all publications and patents cited in pre
specificationinconnectionwiththeinventiondesc
constitute a part of present specification, for exa
referringtomethodsandmaterialsandtheliketha
in the present invention.

[0014]

Hereinafter, a blood sampling tool which is an emb
of the present invention will be explained with ref
drawings.

(First Embodiment)

Afirstembodimentofthe blood samplingtoolacco
the present invention is

a blood sampling tool comprising;

a pipette tip-shaped blood sampler having openings
upper part and a lower part having an interior spac
aspirating andretaining blood, wherein the lower o
theupperopeningcommunicateintheinteriorspace
sampler, at least a part of the interior space has
shape from the lower opening toward the upper openi
is configured that when the lower opening is brough
contact with blood, the blood is aspirated into the
space by the capillary action;

abloodcontainerthatisabletoaccommodatethe
has been collected by the blood sampler, wherein th
container has a space inside into which the blood s
be inserted and has a hydrophilically treated inner
bottom; and

a sealing lid for sealing the blood container;

whereinitisconfiguredthatwhentheloweropeni
blood sampler having aspirated and retained blood i
interior space is broughtinto contact with the inn
bottom of the blood container, the blood transfers
blood sampler into the blood container.

[0015]

Fig. 1 shows a first embodiment of the present inv

The blood sampling tool of the present invention co
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blood sampler 100, ablood container 200 and aseal
for sealing the blood container.
[0016]

Asshownin Fig. 2, whenthe lower opening 11 of t
sampler 100is broughtinto contactwith blood 1, t
aspirated into the interior space of the blood samp
the capillary action. If the blood sampler is tilt
in aspiration, blood can be aspirated more easily.
drawing, ascale 12 for checkingthe amountofbloo
but the scale may or may not be attached.

For example, when collecting peripheral blood from
fingertip or an earlobe, blood can be collected by
afingertip or an earlobe and then bringing the low
ofthe blood samplerinto contactwith the bloodth
out, thereby inducing the blood into the blood samp
capillary action or negative pressure generated by
fluid.

[0017]

In collection of blood, there is no limit to the b
collectionamount,andthebloodamountcanbevari
to the subsequent purpose. With the blood sampler
presentinvention,anysmallamountofblood (fore
amount from 10 uL up to 200
[0018]

Fig. 3is a view showing a blood sampler retaining
the sampler being inserted into a blood container,
transferringtheaspiratedbloodintothebloodcon
shown on the right view, when the lower opening of
sampler is brought into contact with the bottom of
hydrophilically treated blood container, the blood
easily into the blood container.

[0019]

AsshowninFig. 4, the lower opening of the blood
retainingthe bloodaspirated maybebroughtintoc
the hydrophilically treated side wall of the blood
Eveninsuchcases,bloodiseasilytransferredfro

uL) can be collected.
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sampler into the blood container by gravity and hyd
action. As shown in an enlarged view in Fig. 4, it
possible to process the opening of the tip end of t
sampler obliquely.

[0020]

In the blood sampling tool according to the presen
invention, aftercollectingbloodusingthebloods
bloodtransfersfromthebloodsamplerintotheblo
easilybybringingtheloweropening ofthebloods
contactwith the inner wall or bottom of the blood
Before bringing the lower opening of the blood samp
contactwith the inner wall or bottom of the blood
theblood aspirated bythe capillary actionisreta
blood sampler, but if it is brought into contact wi
hydrophilicallytreatedinnerwallorbottom,theb
by gravity and hydrophilic action, and it transfers
blood container. Thatis, whentheloweropeningo
samplerinastatethatbloodisretainedinthebl
portion is broughtinto contact with the inner wall
of the blood container, the blood aspirating force
on the capillary action of the blood sampler and th
dischargingforce(Y)basedonthegravityoftheb
hydrophilic treatment of the blood container satisf
relation: X<Y, thereby the blood transfers from the
sampler into the blood container. Particular when
wall of the blood retaining portion of the blood sa
hydrophilically treated to facilitate collection of
movementofbloodintothebloodcontainerisinsuf
by gravity andthe hydrophilictreatmentoftheinn
bottom of the blood container is essential.

Inthe step oftransferring bloodintothe blood ¢
using the tool of the present invention, force such
pressure or the like for discharging the blood in t
sampler is unnecessary and there is no concern of ¢
problems such as hemolysis and the like.

[0021]
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(Second Embodiment)

A second embodiment of the blood sampling tool acc
tothepresentinventionisthebloodsamplingtool
embodimentinwhichaprotrusionisformedontheb
bloodcontainer. Thestepoftransferringbloodfr
samplerintothe blood containerusingthebloodsa
ofthe second embodiment of the presentinventioni
Fig. 5. Since the bottom including the protrusion
hydrophilicallytreated, whenthebloodinthevici
loweropeningofthebloodsamplerisbroughtinto
theprotrusion,thebloodisdischargedandeasily
into the blood container.

[0022]

Inthe blood samplingtool ofthe presentinventio
bloodhasbeentransferredintothe blood container
container can be sealed by the sealing lid. In tha
transportand storage of the blood is possible. In
itis also possible to centrifuge blood in a state
blood is accommodated in the blood container, thus,
canbeseparatedintothesupernatant(serumorpla
deposit (blood cell).

[0023]

The hydrophilictreatmentofthe innerwalland th
oftheblood containercanbecarriedoutbyaknow
can be attained by, for example, but not limited to
fluorine treatment, or formation of irregularities
scratchesonthesurface. Asexamples,itispossi
hydrophilicitybyformingporouspartsontheinner
by chemical treatments such as chemical vapor depos
byintroducingahydrophilicfunctionalgrouponth
surface via a catalyst. Treatments for imparting
hydrophilicity to the surface of a material compose
polymercompound, forexample, polypropyleneorpol
areknownandthesemethodscanbeused. Forexamp
using a mixed gas of a fluorine gas and an oxygen g
technology described in Hidehiko Enomoto, Toshiya M
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"Hyomen Gijyutsu"(Surface technology), Vol. 59, No.
- 287 (2008) can be used without limitation to them
[0024]

Aportionforretainingbloodaftercollectionof
sampler 100 of the present invention (referred to a
retainingportion”inthe presentspecification)ha
shapeofasampleaspiratingportionofapipettet
diameteriscontinuouslyincreased. Thecapacityo
retainingportionispreferably200
150 pL or less, more preferably 100
[0025]

The inner diameter of the lower end opening of the
sampler 100 and the inner diameter of the fuselage
is the blood retaining portion can be arbitrarily d
aslongasthe effectofthe capillary actioncanb
Theinnerdiameterofthelowerendopeningofthe
100is,forexample,butnotlimitedto,0.1mmor
than 2.0 mm, preferably 0.3 mm or more and less tha
more preferably 0.5 mm or more and less than 1.0 mm
preferably 0.7 mmormore andlessthan0.9mm. Th
easyto collect blood from the lower opening by the
action.

[0026]

It is preferable that the blood sampler is compose
polymer material such as polyvinyl chloride, polyet
polypropylene, acrylonitrile butadiene styrene (ABS
polycarbonate, polyethylene terephthalate and the |
the standpoint of workability and operability.

[0027]

The above exemplified materials are water repellen
Therefore, in the tip of a micropipette intending d
after aspirating a solution, since it has separate
aspiratinganddischarging, the hydrophobicity oft
ofthe chipmaterialcauseshighdrainagewhendisc
aspirated solution. However, when using the capill
toaspirateblood,thispropertyisnotpreferred,
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blood samplerin the tool of the presentinvention,
wall of the blood retaining portion is preferably
hydrophilically treated. When the inner wall is no
hydrophilically treated, a problem occurs that bloo
likelytoflowintosmoothlywhencollectingthebl

blood sampler of the present invention, the capilla
and the effect of the hydrophilic treatment of the

are combined to allow easy collection of a target a
blood.

[0028]

The hydrophilictreatmentofthe innerwallandth
oftheblood containercanbecarriedoutbyaknow
can be attained by, for example, but not limited to
fluorine treatment, or formation of irregularities
scratchesonthesurface. Asexamples,itispossi
hydrophilicitybyformingporouspartsontheinner

by chemical treatments such as chemical vapor depos

byintroducingahydrophilicfunctionalgrouponth
surface via a catalyst. Treatments for imparting
hydrophilicity to the surface of a material compose
polymercompound, forexample, polypropyleneorpol
areknownandthesemethodscanbeused. Forexamp

using a mixed gas of a fluorine gas and an oxygen g
technology described in Hidehiko Enomoto, Toshiya M

"Hyomen Gijyutsu"(Surface technology), Vol. 59, No.
- 287 (2008) can be used without limitation to them
[0029]

The blood container 200is notlimited inits shap
not limited in its material as long as the blood sa
canbeinsertedanditsloweropeningcanbebrough
withthewallsurface orbottomofthe container.
the sample collection by the operator, graspability
transportation, etc., a hard material which has hig
transparency is preferable. The sealing lid 300 of
container 200 is not limited inits shape and its m
long as the lid can seal the container, anditis p
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that the sealing lid is capable of preventing dryin g of the

internal sample and elution at the time of centrifu gation.
[0030]

The amount of blood collected by the blood sampler canbe
changedaccordingtotheintendedexaminationandm easurement,
and the length and diameter of the sampler can be a djusted
accordingly. The amount of the sample to be collec ted canbe
adjusted within a range of, for example, but not i mited to,
10 pLto300  ulL, preferably 10 uLto200  ulL, more preferably
50 pLto 100  plL.

Further,byprovidingthebloodsamplerwiththeg uideline
12indicatingthataspecificamounthasbeencolle cted, itis
possible to accurately collect a specific amount of blood.
[0031]

By usingthe blood sampling tool of the presentin vention,
itispossibletopreparegoodbloodsuitableforb loodanalysis
even with a small amount of peripheral blood collec tedfroma
fingertiporanearlobe. Suchblood, by usingdilu ted,canbe
analyzed according to conventional protocols and ex isting
analyzersusedfortheanalysisofbrachialveinbl oodcollected
by aconventionalblood collectiontube orthelike . Thatis,
using a small amount of peripheral blood collected from the
fingertip, ear lobe or the like, the same blood ana lysis as
before can be performed.

For example, the blood collected using the blood s ampling
tool of the present invention can be used in examin ations of
generalbiochemicalitemsand/orimmuneitems,so-c alledblood
biochemicalexaminations,commonlyusedinbloodex aminations,
and additionally, also for special examination item ssuchas
cancer markers and allergy.

[0032]

(Example of hydrophilic treatment of blood containe r
Processing Example 1: Hydrophilic treatmentofinne rwalland
bottom of sampling tool by etching

Amoldedblood container of ABSwasimmersedina solution

containing hexavalent chromium for 12 minutes there by

11



dissolving butadiene on the surface and making etch
on the surface, to form fine porous parts.

[0033]

Processing Example 2: Hydrophilic treatmentofinne
bottom of blood container with mixed gas of fluorin
oxygen gas

Inamoldedbloodcontainerofpolycarbonate,ahy
treatmentbyafluorinegastreatmentwasentrusted
Teisan Corporation (Takamatsu, Kagawa Prefecture) b
Japanese Unexamined Patent Application Publication
2010-150460,andasurfacemodificationtreatmentw
usingamixedgasofafluorinegasandanoxygeng
gas partial pressure of 1.33 Pa and an oxygen gas p
pressure of 93100 Pa at a treatment temperature of
treatment time of 600 seconds.

In this fluorine treatment, hydrophilicity of a ca
group,ahydroxylgrouporthelikecanbedevelope
high reactivity of a fluorine gas and oxygen.

[0034]
Processing Example 3: Hydrophilic treatmentofinne
bottom of blood container by surfactant coating

The following was performed using the blood sampli
of the present invention shown in Fig. 5.

In amolded blood container of polycarbonate and h
protrusion, the inner wall and the bottom were imme
0.2% (w/w) polyoxyethylene sorbitan monolaurate aqu
solutionfor30seconds,then,washedwithpurewat
well,therebyperformingahydrophilictreatmentby
coating.

When the tip of the blood sampler having aspirated
of the colored solution was brought into contact wi
protrusion of the blood container, the solution mov
immediately into the blood container. In contrast,
procedure was conducted on the blood sampler notsu
theabove-describedhydrophilictreatment,butthe
not move.
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[0035]

The above description merely illustrates the purpo
objects of the presentinvention and is notintende
the scope of the appended claims. Without departin
scope of the appended claims, various alterations a
substitutions for the described embodiments will be
tothoseskilledintheartfromtheteachingsdesc
present specification.
[Explanation of numerals]
[0036]

1. blood

11. lower opening

12. guide line

21. protrusion

100. blood sampler

200. blood container

300. sealing lid
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Claims

1. A blood sampling tool comprising;

a pipette tip-shaped blood sampler having openings
upper part and a lower part having an interior spac
aspirating andretaining blood, wherein the lower o
theupperopeningcommunicateintheinteriorspace
sampler, thelower portion of the interior space co
a blood retaining portion having a hydrophilically
innerwallhasataperedshapefromtheloweropeni
the upper opening, and it is configured that when t
opening is brought into contact with blood, the blo
aspirated into the interior space by the capillary

a blood container that is able to accommodate the
collectedbythebloodsampler,whereinthebloodc
aspaceinsideintowhichthebloodsamplercanbe
has a hydrophilically treated inner wall and bottom

a sealing lid for sealing the blood container;

whereinanprotrusionisprovidedatthebottomof
containerandthebloodretainedinthebloodretai
is brought into contact with the protrusion, thereb
discharging the blood into the blood container.

2. A blood sampling tool comprising;

a pipette tip-shaped blood sampler having openings
upper partand a lower part having with an interior
aspirating andretaining blood, wherein the lower o
theupperopeningcommunicateintheinteriorspace
sampler, thelower portion of the interior space co
a blood retaining portion having a hydrophilically
innerwallhasataperedshapefromtheloweropeni
the upper opening, and it is configured that when t
opening is brought into contact with blood, the blo
aspirated into the interior space by the capillary

a blood container that is able to accommodate the
collectedbythebloodsampler,whereinthebloodc
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aspaceinsideintowhichthebloodsamplercanbe
has a hydrophilically treated inner wall and bottom
a sealing lid for sealing the blood container;
whereinitisconfiguredthatwhentheloweropeni
blood sampler in a state that blood is retained in
retaining portionis broughtinto contact with the
or bottom of the blood container, the blood aspirat
(X) based onthe capillary action of the blood samp
blood discharging force (Y) based on the gravity of
and the hydrophilic treatment of the blood containe
the following relation: X<Y, and an protrusionis p
thebottomoftheblood containerandthebloodret
blood retaining portion is brought into contact wit
protrusion, thereby discharging the blood into the
container.
3.ThebloodsamplingtoolaccordingtoClaimlor
the hydrophilic treatment of the blood sampler or t
container is performed by etching or fluorine proce
4. ThebloodsamplingtoolaccordingtoClaimlor
the hydrophilic treatment of the blood containeris
byformingirregularitiesorsmallscratchesonthe
the inner wall or bottom of the blood container.
5. The blood sampling tool according to any one of
1to4,whereintheloweropeningisanopeninghav
diameter of 0.5 mm or more and less than 1.0 mm.
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