APPARATUS FOR. SEPARATI NG Bl OLOG CAL SAMPLE AND SEPARATI NG METHOD OF THE
SAME FI ELD OF THE I NVENTION 5 The present invention relates to an apparatus
for separating a biological sanple and a separating nmethod of the sane,
specifically to a bl ood-separating apparatus for separating collected

bl ood into blood cells and plasmas or serunms, and the separating nmethod of
the collected bl ood. 10 BACKGROUND OF THE | NVENTI ON Generally in
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a specialized technician such pﬁj.;f tor, a nurse, or a clinical 15

| aborat ory technician coll ect i\ﬁéﬁ@ @@EHE %%M};Frl e by neans of for exanple
bl ood sanple collection, and then perforns a predeterm ned test based on
the collected biological sanple. In manner of conventional biochem cal

exam nat i ?WEI[‘[?"@P’GI{HE *I@V@ﬁﬁ@ﬁen necessary for a subject to visit a
hospital or a center tor clinhical exam nation 20 where the |licensed person

or thesspecialized technician such as a doctor, a nurse, a clinical
| aboratory technician or the like is available, or conversely, such a

l'i censed per sqmheOpreRBAE irveht6f rbRESN i bAbpPRYatid8r 58pXiath wher e
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increase in the 25 exam nation cost. Further, since raw bl ood changes
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occurred. Accordingly, there has been a need to devel op an exam nation
appar at us b€ pad seperatipg saeibrd Pf e eolenied htaod est result by 1
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BACKGROUND OF THE INVENTION

Generally in conventional laboratory examination, a person having a
certain license or a specialized technician such as a doctor, a nurse, or a dlinical
15 laboratory technician collects a bio!ogicai sample by means of for example blood
sample collection, and then performs a predetermined test based on the
collected biological éample.
In manner of conventional biochemical examination however, it has been
necessary for a subject to visit a hospital or a center for clinical examination
20 where the licensed person or the specialized technician such as a doctor, a
nurse, a clinical laboratory technician or the like is available, or conversely, such
a licensed person or specialized technician may have to visit a place where the
subject is located, in order to collect the biological sample. Thus, collecting
biological samples has been very troublesome and caused an increase in the
25  examination cost.
Further, since raw blood changes quickly with time, fluctuation in accuracy
of the examination has occurred. Accordingly, there has been a need to develop

an examination apparatus capable of producing more accurate test result by



separating the blood i Mmediately after the blood sanple is collected. In
addition, although a nethod of collecting the biological sanple by the

subj ect by hinself has been practiced in order to sinplify the operation of
collecting the biological sanple, this method has been problematic in that
it is 5 only effective in sone exam nation itenms and not applicable to

ot her exam nation itens. The present invention has. been rried out in the
light of $eraralinydhe bleedimpmrtdiaighyptieing ?l%d?f’mﬁf%\?‘i%@?cfeﬁe appar atus for
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conponent ntali ner capable of being fitted into the biological sanple

col I ecti ngeggnt ai ner, for receiving the predeterm ned 20 conponent that is
passed through the filter, and a reverse-flow preventing nenber for
preventing thanher prateat rihverdicro psnesen cenisds edt iim thaighd epfathe @édovenponent
container fromflow ng backward into the biol ogical sanple collecting
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SUMMARY OF THE INVENTION

15 The present invention comprises a biological sample collecting
container for receiving a collected biological sample, a filter for passing a
predetermined component within the collected biological sample
therethrough, a separated component container capable of being fitted into
the biological sample coliecting container, for receiving the predetermined

20 component that is passed through the filter, and a reverse-flow preventing
member for preventing the predetermined component received in the
separated component container from flowing backward into the biological
sample collecting container through the filter, wherein once the biological
sample is collected in the biological sample collecting container and the

25 separated component container is fitted into the biological sample
collecting container, and after the predetermined component within the
biological sample is passed through the filter, the reverse-flow preventing

member closes a flow path between the separated component container



and the biol ogi cal sanple collecting container to prevent a reverse flow of
t-he predeterm ned conponent, and the predeterm ned conponent of the

bi ol ogi cal sanple is separately received in the separated conponent
container. 5 Preferably, the present invention conprises a blood-collecting
tontai ner for receiving collected blood, a filtration filmfor allow ng

pl asmas or seruns wWithin the co|l ected bl ood to pass.through ile
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filtratiog,fdtia. wherein once the blood is collected in the
bl ood-col Tecting container and the cylindrical body is fitted into the

bl ood-scol | ect imgr&apai M8E . ppaserm tintehlienpPloapifssay & ebibdd-wollbEtng he
bl ood 15 are passed tyﬁroughp?ﬁe filtration film then the sealing cap

cl oses a Eomaingrafion rbeéwaen coheciad bindui, edfiltiatidy fdndfdrheddwiogdplashésct i ng
container to prevent a reverse flow of the plasmas or seruns, and the
bl ood cel bsserchs Witikinghaswiiscted bevdittspasethseyah whié pladking theddssagae
bl ood-col l ecting container and the cylindrical de?/ respectively. 20 Mre
pr ef er abl §f blaodicelisra cWiidichdvodyscapaiie of apingifitedristoghe ddood-soileglingg
container. An diluent solution to be used for thg resent iqver&tﬂbgn I s not
limted €@Ntgiesnand gheeceiyingriie PIRSMARON $PHMSY ﬁg@f@, PassgditBruetiNSat er, a
distilled. ter., and buffer solution, and preferably it ; buf f er
sol uthlon. fitrgtan i and acseaINg P 105 Pre YR TG rp'éﬁﬁ“%Pioéﬁeﬁg@gﬂgg%&ggbuf fer
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an aceti coggi-h QuffrBligh@he filtration film, wherein once the blood is collected in
the blood-collecting container and the cylindrical body is fitted into the
blood-collecting container, and after the plasmas or serums within the blood
15 are passed through the filtration film, then the sealing cap closes a flow
path between the cylindrical body and the blood-collecting container to
prevent a reverse flow of the plasmas or serums, and the blood cells and
the plasmas or serums are separately received in the blood-collecting
container and the cylindrical body respectively.
20 More preferably, a diluent solution is placed within the blood-
collecting container.
An diluent solution to be used for the present invention is not limited
to special ones but may include, for example, a deionized water, a distilled
water and a buffer solution, and preferably it may be the buffer solution.
25 A buffer to be used for the buffer solution may be any buffer so far as it has
buffer capacity, and it may include, for example, Good buffer of pH 1 to 11,

such as a lactic acid buffer, a citric acid buffer, an acetic acid buifer, a

succinic acid buffer, a phthalic acid buffer, a phosphoric acid buffer, a



succinic acid buffer, a phthalic acid buffer, a phosphoric acid buffer, a 3

tri et hanol am ne buffer, a diethanolam ne buffer, a lysine buffer, a

barbiturate buffer, tris (hydroxynethyf) am nomethane buffer, an im dazole

buffer, a malic acid buffer, an oxalic acid buffer, a glycine buffer, a

boric acid buffer, a carbonic acid buffer, a glycine buffer,

3- nor phol i no-propanoic 5 acid (MPS), 1, 4-piperazinebis (ethanoic sulfonic

aci d) (Pl bEghanplamine- buffar, 0y edigyhanalamiper awfferl | aetlysine dr;ls‘tﬁr}‘ ?)ai c acid
HEPES) . concentration of the buffer solution is not specifically
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bi ol ogi cal "sanple,” th uent" solution is preferably prepared to be an
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whi ch has no effect on a quantification of elenents to be quantified in

order to pakesntbul ivaraapreierablyt WihidOacamgendt 8t oo 1Q00ehen®int, mara bl ood
serum possi bly caused by an expansion or a contraction of a blood cell
such as aprfgraplycdie 800 wmalle like. As for the kind of salts, there is
no speci fi:éFt}]i mtation, but it may include alkali netal halide such as

sodi U4 chiBFiNge, theobidar BRI ANl GlesiTed, IGartain 2supaceqrctiveeagenid of
sugars, tgﬁra%t{sséprt]i% 3 eer?ti (grI '(?19I fn@.t ajl'hgns’u a%te éut:ti\gre?%gieﬂflrnuadyeinclude, for
example, a cationic surface active agent, an anionic surface active agent,
an ampholytic surface active agent, or a nonionic surface active agent.
The antiseptic agent may include, for example, a sodium azide, an
15  antibiotic agent or the like.
When the whole blood is used as the biclogical sample, the diluent solution
is preferably prepared to be an isotonic solution by using salts, sugars,
buffer solution or the like which has no effect on a quantification of
elements to be quantified in order to prevent a variation of the
20 concentration of element in a blood serum possibly caused by an
expansion or a contraction of a blood cell such as a red biood cell or the
like.
As for the kind of salts, there is no specific limitation, but it may include
alkali metal halide such as sodium chloride, potassium chloride or the like.
25  As for the kind of sugars, there is no specific limitation, but it may inciude
sugar alcohol such as mannitol, sorbitol or the like. As for the kind of

buffer solutions, those described above may be included therein.

An indicating material to be used for the present invention may be any



sugar al cohol such as mannitol, sorbitol or the like. As for the kind of
buf fer solutions, those descri bed above may be included therein. An
indicating material to be used for the present invention nmay be any 4
material so far as it is neither an elenent to be quantified in the

bi ol ogi cal sanple nor an el ement contained in the biological sanple, and
preferably it may be the el enent which would have no effect on the el enent
to be quBEtatefipksoifar apét isi Beidaercan sdemené to Pireauadiified imghendiepoial my be,
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acid green d vi o an’ acl acl
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acid blue 59, an acid blue 74, an aci blue 113, an acid blue 15 158, an

acid red gi gn@éhtal@,l sreféthble b@&aasedhé@danbéntr@mlomlh@re@ﬂinb@ beaguastifledred 27,
an acid re an acid red 51, an acid red 52, an acid red 87, an acid

red 88, adlraciilydbry@lc@ﬂanaetra:cnﬁetlned 94, an aci d red 95, an aci d red 111, a
food red 17, a food yellow 3, a basic yellow 1, a basic yellow 2, a basic
yel | ow 11Tha mamemtcﬁnay\gmlqde,afom@qa@maﬁg@cm veHowag an geiskyelipw 2320
nalachlte green), a basic viglet 3, a basic V|oIet 4, a basic violet 10, a
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an acid green 16, an acid green 25, an acid violet 43, an acid blue 3, an
acid blue 9 (a brilliant blue FCF), an acid blue 40, an acid blue 45, an acid
blue 47, an acid blue 59, an acid blue 74, an acid blue 113, an acid blue

15 158, an acid red 1, an acid red 2, an acid red 14, an acid red 18, an acid
red 27, an acid red 37, an acid red 51, an acid red 52, an acid red 87, an
acid red 88, an acid red 92, an acid red 94, an acid red 95, an acid red 111,
a food red 17, a food yellow 3, a basic yellow 1, a basic yellow 2, a basic
yellow 11, a basic orange 1, a basic orange 22, a basic green 4 (a

20 malachite green), a basic violet 3, a basic violet 4, a basic violet 10, a
basic blue 1, a basic blue 3, a basic blue 9, a basic blue 24, a basic red 1,
a basicred 2, a basic red 5, a basic red 9, and a basic red 18.
As for a reductive coloring type chromogen, there may be included therein,
for example, a 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium

25 bromide (MTT), 2-(4-iodephenyl)-3-(nitrophenyl}-5-(2,4-disulfophenyl)-2H-
tetrazolium  monosodium  salt (WST-1), 2-(4-iodephenyi)-3-(2,4-
dinitrophenyl)-5-(2,4-disulfophenyl)-2H-tetra-zolium  monosodium  salt

(WST-3) or the like.



for exanple, a 3-(4,5-dinethyl -2-thiazolyl)--2,5-diphenyl-2Htetrazolium
25 bromde (MIT), 2-(4-iodephenyl)-3-(nitrophenyl)-5-(2,4-disul fophenyl)-2H
tetrazol i um nonosodi um salt (WsT-1), 2-(4-iodephenyl)-3-(2, 4-

di ni t rophenyl)-5-(2, 4-di sul f ophenyl ) -2H-tetra-zol i um nonosodi um sal t
{WET-3) or the like. 5 As for an oxidative coloring type chronogen, there
may be included therein, for exanple, a chronbgen which is converted into
a pi gment Alsyor asebfidativde colaingolypestrenowadn, ihare ey e ingiudeddhersin,

per oxi de such as hydrogen peroxi de and peroxi dase (hereafter, referred to
as a | euctoriepianples gr imegergen wﬁ@mmwer&ﬂ BB FepI MR RO BRBI andles

pi gnent through an oxidative co n of t [of0) unds  (her 6&8
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like. 15 {l;}b% @?‘i‘r‘&?ﬁb@é’n ype chrom)gen may include, for exanple, a
conmbi nation of a coupl er such as 4-am noantipyrine (4-AA), 3-nethyl -

2- benzot hThgqkiibe ty by dhagmagedr maantiude, fandxanmgléneONSarasxnetiy! -
N- ( 3- net hyl phenyl ) - N succi nyl ethyl enedi am ne (EMSE),

N- ( 3, 5- di catbaongphedyl Ybis{ dmethyigmine}-hild neghamdtheazodi( 06 AR),t 1q BOSE) ,
N- et hyl - N- ( 2- hdrox 3 20 sul fopropyl)-mtol uidine,

N-et H - Nrsmeft %mnoathn ihe, -Nbeg(gymetpylamino) — 10H -phenothiazine

sulfopropyy '%p5) Doy ety aminocarsanyl¥ 42 Bis'! (FakYidino) "
diphenylamine sodium salt (DA-64), 4,4’- bis (dimethylamino)
diphenylamine, bis[3-bis(4-chiorophenyl)methyl-4-
dimethylaminophenyl]lamine (BCMA) or the like.

15 The coupling type chromogen may include, for example, a combination of
a coupler such as 4-aminoantipyrine (4-AA), 3-methyl- 2-benzothiazoline
hydrazine or the like, and aniline such as N-ethyl- N-(3-methylphenyl)-
N’succiny! ethylenediamine (EMSE), N-(3,5-dimethoxyphenyl)-N’succinyl
ethylenediamine  sodium  salt (DOSE), N-ethyi-N-(2-hydroxy-3-

20 sulfopropyl)-m-toluidine, N-ethyl-N-sulfo-propyl-aniline, N-ethyl-N-
sulfopropyl-3,5-dimethoxy-aniline, N-suifopropyl-3,5-dimethoxy-aniline, N-
ethyl-N-sulfopropyl-3,5-dimethyl-aniline, N-ethyl-N-sulfopropyl-m-toluidine,
N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-anisidine, N-ethyl-N-(2-hydroxy-3-
sulfopropyl) aniline, N-ethyl-N-(2-hydroxy-3-sulfopropyl}-3-methylaniline

25 sodium salt 2 hydrate (TOOS), N-ethyl-N-{(2-hydroxy-3-sulfopropyl}-3,5-
dimethoxyaniline, N-(2-hydroxy-3-sulfopropyl)-3,5-dimethoxyaniline
sodium salt (HSDA), N-ethyl-N-{2-hydroxy-3-sulfopropyl)-3,5-
dimethyianiline, N-sulfopropyl-aniline, N-ethyl-N-sulfopropyl-anilinepropy!-



ethyl -N -su Ifopropyl-3,5-d i nmethyl -an i 1 ine,

N- et hyl - N- sul f opr opyl - m t ol ui di ne,
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sul fopropyl) aniline, N -ethyl -N -(2-hydroxy-3-su If op ropyl)-3-m et hyl
an i | ine 25 sodiumsalt 2 hydrate (TOOS),
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phenol or Ehenol such as 3-hydroxy-2,4,6-triiodo-acetic acid or the |Ilike.
5 The quB %scent materi al nay |nclude p- hydroxy phenyl -acetic acid, p-

hydr oxy p?ﬁgyl’IUBf@sg!e(?ﬁ' @g?&‘l 8?% do% Ch )?l@r%xkl' ﬁe glhgcé |c9h<%c:|8m Lting

mat erial may | nc oun as |uam m no ucl geni n,

acri dini u g,tcg{y I%eltl{) o'p’f@nlc dbEOLR@IrFRbr GRS to be used in the

pr esent entlon e any sanpl e including, for exanple, a whole

bl ood, a Wh@OHQm EARtng rhla@éﬁ’al fRhUThcladeckaeboepiunadl stibHi ds insabi,va, a
urine, a sweat or the Itke, and it is preferable to use a whole bl ood, a

bl ood pl aswdumariola lddigedirs ecrininithrerstépor theitikber, the bi ol ogi cal sarrpl e
may be taken from any organism which is 15 not Ilmted to a human bei ng
but may béhenbmibgel) sanipishio debusddoin thee nrekent iMvention meay deey anpicl ude a
horse, a cattle, a pig, a wild bore, a sheep rabbit, a raccoon, a fox,
a dod0 a sample ipsiuding, famnexamplena wheie bé@@tﬁebiopnsﬁlaﬁaaﬁ,u achlogad a
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preferable to use a whole blood, a blood plasma, or a blood serum
therefor.
Further, the biological sample may be taken from any organism, which is
15 not limited to a human being but may be an animal, a fish, a bird or the like.
The animal may include a horse, a cattle, a pig, a wild bore, a sheep, a
rabbit, a raccoon, a fox, a dog, a cat, a bear, a panda or the like, and the
fish may include a conger, an ayu, a sardine, a char, an ee¢l, a bonito, a
sillaginoid, a salmon, a mackerel, a young yellowtail, a blowfish, a tuna or
20 the like, and the bird may include a chicken, a dove or the like.
The sample for quantification used in the present invention is a solution
composed of a specified volume of diluent solution containing a specified
amount of indicating material and an unknown volume of biological sample.
in this sample for quantification, said diluent solution containing a
25 specified amount of indicating material used to dissolve the unknown
volume of biclogical sample thereinto will be hereafter referred to as a

reference solution.

The sample for quantification may be prepared either by mixing an



20 the like, and the bird may include a chicken, a dove or the like. The
sanple for quantification used in the present invention is a solution
conposed of a specified volume of diluent solution containing a specified
amount of indicating material and an unknown vol unme of bi ol ogi cal sanple.
in this sanple for quantification, said diluent solution containing a 25
speci fied anobunt of indicating material used to dissolve the unknown

vol une of uskebwgi yalursanpf ebichegieahts@anplel coletieceatitrayutr ghientifdng oaas a
reference solution. The sanple for quantification may be prepared either by
m xi ng anVIUMR ibgRevbMilfe 208 Periliedgyelaims fifpfitueryl selttion apRieding
quantifying a_ volunme thereqof with a specifjed volunme of diluepnt sol ution
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right on the spot of collection o ol ogi cal sanple. Further, very

snmal | anoyphtHhepPfdH @%ﬂﬁyinﬁmmﬂﬁ%f tHe bieisgiEhl 4Rple,-the dHrepRI@rt he
sanpl e for quantification: e reference solution nmay be prepared either by

m xi ng a gpentification aapubé eafsilynshepatréngigmtar tiad spot bf @cHpetdh ictdheol ume

of diluent solution or by adding a specified volune of diluent solution
cont ai ni nhicdogiget iskineele. afputherpvech somaly@maeuntaok pmidgicat seoipleenay

di l uent solution, 15 The bi ol ogi cal sample may be obtai ned by a nornal

net hokf wi PRswificienhgo pacprectie savwie femavanificatimn.exanpl e, the bl ood serum
may be Obiﬁi ned. from tt]e .whol e bl ood bg, %Iter having.left it for a while,
appl yi ng Eeﬁ‘?fﬁr?ﬁﬁ%l solution may be prepared either by mixing a specified

amount of indicating material with a specified volume of diluent solution or
by adding a specified volume of diluent solution containing a specified
amount of chromogeh to a specified volume of diluent solution.

15  The biological sample may be obtained by a normal method without using
a specific one, that is, for example, the blood serum may be obtained from
the whole blood by, after having left it for a while, applying a centrifugal
processing thereto, and the blood plasma may be cobtained by treating the
whole blood with a separation processing such as a membrane separation.

20 Inthe present invention, a self-blood collection method where, for example,
a test subject collects his/her blood in person by manipulating a blood
collecting needle may be used preferably. In addition, since this
operation rﬁay be performed without quantifying a volume thereof and
accordingly no special technique is required for preparing the sample for

25 quantification, the test subject can prepare the sample for quantification by
himself/herself. Further, the sample for quantification prepared by mixing

the whole blood directly with a specified volume of diluent solution can be

used as a sample for determining a concentration of the elements to be



processing thereto, and the bl ood plasma nmay be obtained by treating the
whol e blood with a separation processing such as a nenbrane separation. 20
In the present invention, a self-blood collection nethod where, for
exanple, a test subject collects his/her blood in person by mani pulating a
blood collecting needle may be used preferably. In addition, since this
operation nmay be perforned w thout quantifying a volune thereof and

accor di nghuantifispéciia btemxhpiasuea bs thehliadksefsn finregarallg aeingsghiY e f or
25 quantification, the test subject can prepare the sangle for.. ..

quant i f i cquantifyiyg the mlemerietedrd queptifindrin thresample &OF GHaQLERARHIT cati on
prepared by m xing the whole blood directly wth a specified volume of

di | uent sﬁ%/t@f,i ibmecaRsaw, haying a@par%tﬁﬁptﬁeoﬂcﬁe%\fd%@é?%ﬁ*‘ﬁ%éh% EBRLANY at i on

f th I i be 8 ified | he bl |
{1 om  vaPlRCwBIEg MENo3e SERRYHoPhGePREBCADRLS HaThLent AR F880 ' (e
' l e f tificati fi- ' ; [ d |1
o amor bpndreouuaR SeidRe e an EE TR Ao RYI o RERRIG RO CT Cn

a nenbran t] 5 and a dilution ratio determ ned based on a dilution
rati o cal ?Sggﬁﬁéﬁ Hr?g od described below. There is no special limtation

on 3 ManNghlQlis foddikibNinRbAbAUCaImARTEN for g the birlegidal sdmpté ue of

di l uent sol utron e sanple obtained in the above-described nethod

may be addgagh dhé aplbificd vBRMnbfagitlasht1$blutidns bat It tdamopighobtaspedriat i on
device installed in a container. The latter adding nethod may include, for

exanpl e, #haeibhok-veecrbdy msitmad trhey bbeoaddepadiegséthn arngayuenedgedt he
present invention, the blood plasm separated fron1the_mhoI%1bIP dis
added10 Théndirésthnthrepgbi aisepenation deniceninstaliadyin 6 CHaINAN utliten!at&fi o of
the 15 indicating material in the sangl elé‘ or rﬂ%ﬁ%‘éé fv&hce%tei gn,usl?Ht thte S
pr ef er abl yadging method may include, for example, y g
blood separation instrument of the present invention, the blood plasma
separated from the whole blood is added.
There is no special limitation on a range of the dilution ratio of the
15 indicating material in the sample for quantification, but it is preferably 2 to
10, more preferably 2 to 50, and most preferably 2 to 20.
It is to be noted that if the specified volume of diluent solution does not
contain a specified amount of indicating material, after the biclogical
sample having been mixed therewith, a specified volume of diluent solution
20 containing a specified amount of indicating material may be added thereto.
A process for quantifying the elements to be quantified in an unknown
volume of biological sample comprises the steps of quantifying a
concentration of the indicating material in a reference solution and a
concentration of the indicating material in the sample for quantification to
95 determine the dilution ratio of the biological sample, and quantifying a
concentration of the elements to be quantified in the sample for

guantification.

The concentration (X) of the elements to be quantified in the biological



10, nore preferably 2 to 50, and nost preferably 2 to 20. It is to be noted
that if the specified volune of diluent solution does not contain a

speci fied amount of indicating material, after the biological sanple
havi ng been m xed therewith, a specified volunme of diluent solution 20
<contai ning a specified amobunt of indicating material may be added thereto.
A process for quantifying the elenments to be quantified in an unknown

vol une of saMglilegmey beargatervomgst i kesan heddalips bf aguanfungtiony of the
concentration of the indicating material in a reference solution and a
concent r afPBReRIratipR i athehplamests de Pe cwandiag i the §aBEWI® ficgati on

to 25 det ' the diluti ' f the biqgl ogical |e, .
quanti 1 yi AUEEUREBHERRrHE O 1 1 GhavErnaRr e B Bhe GnBRE 85 PUIRR sanpl o

o the. bi ssfaborbie A GRRESAER T e Pl e O Latafliite Y as &' Tuncti on
of they cencemration (Y) of the elenents to be quantifi e%daniat he sanpl e
for quantification prepared by the above-described netho nd the dilution

ratio (a)|pthd preditl ingERAbN SHEPHRUTiIGh Fafo TARW & dePérniinalt 44 Wedklpgy 5 X=aY
(eqg.1) In the present invention, the dilution ratio can be determ ned as

descri bedpelpgbow. C2 = ML 1 (V1 +V2) (eq. 2) where, C2 is the concentration
of the indicating material in the sanple for 10 quantification, VI is the
vol ume of Ceire M1 I/ ferit-\V&)| uti on used for preparing the safgd.e)f or
gquantification, ML is the anmount of the indication material used therefor,
and V2 i swhigeeyORuisethef comeerirali @yt e sdipbtinggnatariairtbe sgmpleeiorv2 i s
not nfoasuatexgr)'nﬁﬁcation, V1 is the volume of the diluent solution used for preparing
the sample for quantification, M1 is the amount of the indication material
used therefor, and V2 is the volume of the biological sample used therefor
(note: V2 is not measured).
On the other hand, the concentration C1 of the indicating material in the
15 diluent solution (= the reference solution) used for preparing the sample for
quantification can be represented as:
C1=M1/V1 (eq. 3)
It is to be noted that in the method for preparing the sample for
guantification from the biological sample, the reference solution is a
20 solution prepared without using the biological sample.
Since the dilution ratio (a) of the unknown volume of biological sample in
the sample for quantification can be represented as:
a=(V1+V2)/Vv2 (eq. 4)
the dilution ratio (a) may be rewritten by using C1 and C2 as shown in
25 equation 5.
Dilution ratio (a) = (V1 +V2)/V2=C1/(C1-C2) (eq. 5)
Herein, the concentrations C1 and C2 of the indicating material can be

determined by measuring an absorptivity when the indicating material is a

10



On the other hand, the concentration Cl1 of the indicating material in the
15 diluent solution (= the reference solution) used for preparing the
sanple for quantification can be represented as: CL = ML | V1 (eq. 3) It
is to be noted that in the nmethod for preparing the sanple for
«quantification fromthe biol ogical sanple, the reference solutionis a 20
sol ution prepared w thout using the biological sanple. Since the dilution
rati o (a)piginerteoualahovamogsryry ofedsiuoingga digiht samiptireg iimtensHy welaepltiee f or
quantification can be represented as: a = (VI + V2) | V2 (eq. 4) the

di | ution ingicating) mekgTiale lse@rultgrénewttusg n@a@Jl@JndOCZbﬁs mﬁﬁmmm azs
equation 5. Dilution ratio + V2) (eq. 5)
Her ei n, tﬂ@or@@ﬁe@ﬁma&lmﬁgycﬂvm ttz? dnd%nsndne%ﬁrla%gl%m@eﬂpaf %‘?tbe

e e B e B SR Y B PR I B B e
1 uor G coNBES: T ﬁé?#%ﬂﬁﬁﬁhﬂ%e'ﬁ%dcoa‘ﬁ. et ﬁaieé"ﬁbgﬁ"fﬁ’@“/*ﬁﬁ%g%%eﬁ%

material ., \When é{e indicating material is quantified by the absorptivity, 5
since the concentration is in proportion to the absorptivity, they nay be
witten agp [(@11= b AcE2 / El (e gq. 6) where, Cl and El argq
concentratlon and the absorptivity of the reference solution, and C2 and

E2 are theser®f Ghears@nph eafedrthdOcguashirbticat aad, tﬁeﬁsdmrpt/ieity of the
Accordingly, the dilution ratio can be deternined also by an equation
rewittenreference solution, and C2 and E2 are those of the sample for
10 quantification, respectively.  Accordingly, the dilution ratio can be
determined also by an equation rewritten as:
Dilution ratio (a) = C1/(C1-C2) = E1/(E1 - E2) (eq. 7)
As having been described above, the dilution ratio can be calculated based
on the C1 and C2 values or the E1 and E2 values. It is to be noted that
15  although the C1 or the E1 value may be set in advance to a known value,
since they may be guantified by using the newly prepared solution, the
amount of the indicating material in the reference solution may not be set
in advance to a known value. That is, in the present invention, a volume
of a solution to be mixed directly with the biological sample, and if this
20 solution contains the indicating material, an amount or a concentration of
the indicating material and a volume of the solution containing the
indicating material and an amount or a concentration of the indicating
material used for preparing the sample for quantification, each of them
may not be known but arbitrary so far as it is constant.
25 The method for quantifying the indicating material may be any method so
far as it can quantify the concentration of the indicating material. When
the indicating material is a pigment, the absorptivity of the sample for

guantification itself can be quantified. Further, in other cases, a specified

11



Dilution ratio (a) =C1/ (A - C) =E | (Bl - E2) (eq. 7) As having been
descri bed above, the dilution ratio can be cal cul ated based on the Cl and
C2 values or the El and E2 values. It is to be noted that 15 although the
Cl or the EIl value nay be set in advance to a known val ue, since they nmay
e quantified by using the newy prepared solution, the anount of the
indicating material in the reference solution may not be set in advance to
a known v¥pliEnemigamele isdakae ot eddhe sermpiatfpoauaatification andfthendbeut i on

to be m xed direct.l ith the biological sanple, and if this 20 sol ution
cont ai ns Fﬂ@c?mﬂ?baﬁ e oS aftuanifiiegint acAuantibrsantmaibranfer thene

mer i HOCAT ARl (& ety éc%rﬁz?ﬁ"f Efi%a’ﬂo&ﬁ Ewﬁ%%rgitﬂ%i CE‘LLSQ
| Lfj [ ; 1 . m may nhno e known
but ar by 1 Porar Ry RS IR the yaiEe b8 Mol R G0 BF wiB iRl (e

i ndi caf | ngithRiLe olve Mg R&oAme éﬂ’ﬁé@?ﬂré’tﬁ?n @ﬁghn@ﬁ}ci%%atﬁrﬁpgé{?%i.f y the

concentration of the indicating mteria ating material is

a pi gnent jn tH’@pﬁMt%béhiiMnPén?%é@f@'&Iéﬁhetﬁé%ﬁ‘éﬂhfo'd?%tlii%f?l éﬁﬁtﬁbg can be

gquantified. Further, in other cases, a specified 11 vol une sanp S

t aken out methbeasanplilickomegianhetiadiiman bandstle i emdR Essn’ ahbon
thereof is quantified by a quantifying nethod for the indicating material

to be quaeeldrinetricupethod annidstqaefenaplavhen the absorptivity is used
therefor,_the value of absorptivity can be used directly 5 w thout

converti n§hetinfigating v@tedal toabe sisedf intthe ¢olariowatiingnetitost inaly. inchudehe
present ipvention, any one of a colorinetric nmethod, a light emtting
met hod antP’a A Eneths aPRYes@srEpele PigRaNMtnaNdnshprofeans.t helhe

oo e EArTBRRE By TR LA e B B4 BhrgmbEblnd e oo
oxidative coloring type chromogen. The colorimetric method using the
reductive coloring type chromogen may include a method in which the
reductive coloring type chromogen is converted into the pigment by an

15 operation of an electron carrier of a reductive coenzyme such as NAD(P)H
or the like, dihydrolipoamide  dehydrogenase, 1-methoxy-5-
methylphenaziummethylsulfate or the like and then the absorptivity of the
generated pigment is measured by a spectrophotometer. The colori-
metric method using the oxidative coloring type chromogen may include a

20  method in which the oxidative coloring type chromogen is converted into
the pigment by an operation of active material of peroxide such as
hydrogen peroxide, peroxidase or the like and then the absorptivity of the
generated pigment is measured by the spectrophotometer; In the case
where the chromogen is used, the method using the oxidative coloring type

25 chromogen is preferable.

When the chromogen is used as the indicating material, the chromogen is

converted into the pigment by the method described below and then the

absorptivity of the generated pigment is measured. In the case where the

12



10 for exanple, the above-described pignments and chronogens. The
chronogens nmay include the reductive coloring type chronogen and the

oxi dative coloring type chronogen. The colorinetric nethod using the
reductive coloring type chronogen may include a method in which the
reductive coloring type chronogen is converted into the pignent by an 15
operation of an electron carrier of a reductive coenzyne such as NAD(P)H

or the |ikRdugtive golninddnpPacciiemrEddndtsed, 1thengegistives coloring type
oS b s M ALt R AR R e
"o whi ch PREG dat e BHREThgePg B Hhy cHbertt SNALRbAt ct thed e
pi gment  by; rBF?EBQHi&’é‘ of acti Veaﬁﬁéﬁé?ﬁge per oxi de suc,hn%qm%y_grwogen

per oxi de, pe€roxidase or the like e ‘absorptivity o

gener o edw@tﬂ%ﬂa&iuﬁﬁ%ﬁ?gﬁuﬁété BE tHE9Ke" AN UOTRAE abddipliViey ©R%8e Where

"the chrorniogen Is use e nmethod using the oxidative coloring type 25

chr onbgengepepdtetiosighlent iYhesaddredc hnatne ¢eRrel whesetheadxidaeiversl s ng
material, the chronbgen is converted into the pignment by the nethod

descri bedtypsd oshrentogdrenist hsedabgos pbxidatiye ototdring etypeatobtomogreantisi s
nmeasured. In the case where the 12 reductive coloring type chronogen is
used, thecoadededvimtoolher ipigmenpdy ¢heoompgrations of otinee cictidiei madetiale opi gnent
by the operation of the electron carrier of_ the reductive coenzyne such as
NAD( P) H oPefqddeisuch agihwgipaen frdpxise, Rarpyidasenas te like it shg

T SR Y b st e SR, o205 PV o ehe

type chr O?Rgef?uér%rﬁjést?% mteﬂ1eo<§) )érila(ljyamc\f&dg %l Pnreitﬂgd tiX Rrvehignrtﬂgnﬁ?greis%ence
emitted from the above-described fluorescent material by the active
material of peroxide such as hydrogen peroxide, peroxidase or the like is
measured by a fluorophotometér.

15  The flucrometric method may further include another method in which the
light (photon) emitied from the above-described fluorescent material by the
active material of peroxide such as hydrogen peroxide, peroxidase or the
like is measured by a luminometer.

It is to be noted that in the case where the coupling type chromogen is

20 used as the oxidative coloring type chromogen, either one of two
compounds pertaining to the color development as the indicating material
in the sample for quantification is contained and the other compound is
preserved separately.

When the oxidative coloring type chromogen is used as the indicating

25 material, a mole-number of this oxidative coloring type chromogen should
be controlled to be less than that of the hydrogen peroxide. When the
coupling type chromogen is used as the indicating material, the mole-

number of this chromogen should be controlled to be less than that of each

13



converted into the pignent by the operation of the active materi al

per oxi de

of

such as hydrogen peroxide, peroxidase or the like and then the 10

absorptivity of the generated pignment is neasured. The fluoronetric
may include a nethod in which the fluorescence emtted fromthe

-above-descri bed fluorescent material by the active material of peroxide
such as hggrogen er oxi de, peroxidase or the like is neasured by a

fl uor opho

hod i n_yhich. the Light (ph itted f he above-described
11 uor escomlenatiadan Brods acbR sdilrar Fan B ios e it CELomyd
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separ at el
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20

25

The hydro%‘e;n peroxi de to be used for converting the oxidat

synthetass ofogaRyi-koé t REIdasEe@lUGRSE bandy dPYFEIPSSer BXIdRse

creatinase & sarcosine oxidase; creatinine and creatininase, creatinase &
sarcosine oxidase; lactic acid and lactose oxidase; inorganic phosphorous
and purine nucleotide phosphorylase & xanthine oxidase; 2 4-dimethoxy-
benzoyl-choline and cholinesterase & cﬁoline oxidase; allyllamine and
monoamine oxidase; and so on.

A reagent chemical for converting the oxidative coloring type chromogen
as the indicating matériai in the sample for quantification into the pigment
may be preserved as a single-reagent system or as a plural-reagent
system. A preservation as the plural-reagent system is preferable and
that as two-reagent system is more preferable. In the case where
hydrogen peroxide itself is used, the two-reagent system is preferable
which avoids a coexistence of hydrogen peroxide and the active material
of peroxide such as peroxidase. In the case where hydrogen peroxide is
generated directly or indirectly from other materials by using enzyme, the
two-reagent system is preferable which avoids a coexistence of the
enzyme to be reacted with the material directly and the material itself.
Preferred embodiments of preserving manners of the reagent chemical for

converting the oxidative coloring type chromogen into the pigment will be
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generati ng hydrogen peroxide directly or indirectly may include such ones
as: chol esterol and chol esterol oxidase; uric acid and uricase;
triglyceride and lipoprotein |ipase & glycerol oxidase; free fatty acid
and acyl - CoA synthetase & acyl - CoA oxi dase; glucose and pyranose oxi dase;
*10 phosphol i pid and phosphol i pase D & choline oxi dase; creatine and
creatinase & sarcosine oxidase; creatinine and creatininase, creatinase &
sar cosi nedeseidaed; belawt i Hewevernnt is 4ot @ppxederdedithet ¢hei preskodpbor ous
and purine nucl eotide phosphoryl ase & xant hi ne oxi dase; 2, 4-di met hoxy-
benzoyl - cABNNFE 'amtﬁw&tﬁ&i@%&@n@%m% b§igMase; allyllanine and 15

i id : d . A hem cal.. f ol ti th
oxi dat | veTBB| SHNRISGHR Uh DB ge e ik 1GRAIGPUG a2V AT e sanpl e
f Lfi i i . j t v b d i ngl e- t
Gyst am or UGB 38 Airh By A e, sPRnD SaBUFGIOAER o The prural - roagent
t i : t - ! bl e.
Tht e caARNEHETEREnE A Eaddif ofEpdrt bFPeRtaciil STR0R TR HLE System
i's preferadqentvwbf DBtEMIhER @.-@%a’ﬁ&@%r%eé&ﬁf@%&&fé&ﬁr@&%ﬁ@b he

active material of peroxide such as peroxidase. I'm“the ca ere hydrogen

per oxi de Kgowgemeidaixedof. | etid yluwosendi rectly from other materials by using
enzyme, the 25 two-reagent systemis preferable which avoids a coexi stence

of the eAmawricrdagardadtsztond reddentroftPeieamicer &ttEy and the materi al
itself. Preferred enbodi nents of preserving manners of the reagent

cheni cal Tbere ddnversratial haiigtiotaonythe elemient) toybe ghantifienbuhtioet he
pignent wi |l be 14 descri bed bel ow. However, it is to be apprehended that
the gilesefl@mntsiadherblped sgrum mavdee peeterakly inrbsisichhereinbel withame

chr O”Dge”aftrﬁ‘o&é‘r‘? tﬁgrg)daentffy?{ngqgggltalntfolnc%I‘ the. :elé\zl'-ng%Eshwrbcéxgﬂgﬁtified is not

limited to special manner but can be performed by a general method
established as a quantifying method for the elements to be quantified, such
a quantifying method is preferable that is not affected substantially by the
15 indicating material.
The elements to be quantified and an example of the measuring method
therefor will be described below with the |atter indicated in parenthesis.
Total protein (biuret method), GOT {JSCC method), GPT (JSCC method),
L-lactate dehydro-genase (SSCC method), y -GTP (JSCC method),
20 creatinine kinase (IFCC method), cholinesterase (p-HBC method), HDL
cholesterol (enzyme method), LDL | cholesterol (enzyme method),
triglyceride (enzyme method), urea nitrogen (enzyme method), creatinine
(enzyme method), uric acid (enzyme method), glucose (enzyme method),
alkaline phosphatase (GSCC method), ammonium (enzyme method), sialic
25 acid (enzyme method), ceruloplasmin (colorimetric method), free
cholesterol (enzyme method), free fatty acid (enzyme method), lactic acid
(enzyme method), lipase {(enzyme method), inorganic phosphorus

{enzyme method), and monoamine oxidase (enzyme method).

15



sul f opropyl ) -3, 5-di net hoxyaniline sodiumsalt (HSDA) 5 A first reagent: A
reagent prepared by subtracting HSDA froma first reagent of Determ ner
G.-E (reagent for neasuring glucose: provided by. Kyowa-nmedex Corp.) plus
gl ucose. A second reagent, A second reagent of Determ ner G.-E There is no
special limtation on the element to be quantified, but the 10 elements in
the bl ood serum may be preferably included therein. Further, although the
quant i fyi Accupaingrieshipped Mathep t%]etQP%lénQ{GH?ﬁ'ﬂgld&W%fq{cﬁdd'Fg ﬁ’ﬂ? ed to

speci al manpner. but can be perforng a ral rreth established as a
quanti fyi RPIPGICAbSarIet f@VEHEthg %3@% nfFIH & gve-gegarhe fy.sng

met hod i s refera

i ndi cati nd ‘r&%‘ﬂfe??%t'onTﬁéecéﬁélﬁgﬁ%’@%" (getﬁa[uejﬁ? |%1'E ﬂg%ﬁ az%]#{la%yceo)[ﬂ%ﬂei%g{ t he
" cat eqch et AbHEBaS il the REoILGREN SRRRIBRN oL Hro a1 by inse
met hog% 5 C@D Tof ﬁ@g&&%ﬁodfhushﬂéﬁ?@& %Lﬂﬁ@c‘z’tdfz@n9§8§5§ ;5;%%@@ vELhRdof -

GIP creati hine kinase (I FCC nethod), choli nest erase

(p- HBC mepisdicalRampho! fdrersd ﬁl@ﬂ‘léd‘%l(ﬁ@(ﬂ h@c_@luectb@L holiestHrségnzyme
met hod), triglyceride (enzyme nmethod), urea nitrogen (enzynme method),

creati ni ngithoeRanyendiptdiady ,spacificallyl qualéiey persmt doch) asgheas®ol, ehayne
met hod), al kaline phosphatase (GSCC, method), anmonium (enzyne method),
sialic 25narsedaﬁe!rthymehrnea!hmd;pecuenwmmhasrnon theoﬂemertr@mme&remmt free
chol esterol (enzynme method), free fatty acid (enzyne nmethod), lactic acid
( enﬁyge nsngcbmatmarﬁa&ar E{mpfrﬁe a$et1h|¢du§1/olei ihl@logla@f" %Mr%‘ﬁjné'fyl(‘érm?ne

nmet hod), and nonoam ne oxi dase (enz t.hod 15 A contai equi pped
with lé} cl ¥akne thgean e PYsPRg, H%@M%&On msa?w' ?@%épemf'edq Volurre'of”

diluent solution filled therein, and after having applied thereto a device for
preventing a possible vaporization and leakage of the solution contained
therein, send to the proper organization (inspection center or hospital) to
ask said organization the quantification of the elements which he/she
15 wants to be gquantified.
Further, the present invention is characterized in that the blood-collecting
container has the same outer diameter as a sample cup of a biochemical
analyzer and has a screw part provided at an upper end part thereof, the
filtration film is provided at a lower end part of the cylindrical body, the
20 cylindrical body has a cap piston crowned thereon, the cap piston is
provided with a grip part that can be threaded into the screw part and a
stem part extending from the grip part into the cylindrical body, and the
sealing cap is provided at a lower end of the stem part, and in that once the
blood is collected in the blood-ccllecting container and the cylindrical body
25 s fitted into the blood-collecting container followed by threading the grip
part into the screw part, and after the plasmas or serums within the biood
are passed through the filtration film, then the sealing cap closes the lower

end part of the cylindrical body to prevent the revefse flow of the plasmas or
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bi ol ogi cal sanple thereinto with a specified volune of above-descri bed
diluent solution precisely contained therein is used as the container for
col l ecting and preserving the biol ogical sanple or for preparing the sanple
5 for quantification. Thus, the test subject can add a proper vol une of
-bi ol ogi cal sanpl e such as his/her blood collected by hinsel f/herself

w thout any help of the specifically qualified person such as the doctor,
the nur s8CmAE, t @d clhenplagmanh Opesarios angi theeblood tdedi sexperdepargtaiper

wi thout any treatnent, for exanple, as the whole blood and w t hout
quanti f yi FRF&WRA 100 véehemeytimdicabt bedy Bpdordbe thlosdeotiestiag neoniaingrt he
specified volu of diluent solution filled therein, and after having
appl i ed tﬁﬁ%ﬁ?gaﬂydevice for preventing a possible vaporization and

| eak f th ' tai ned . therej. t h i zati
(imspect i on bl offa anpept HSRAUED oo Pl dfetnal e * 1%
uantigfic i : :
Furtndr  BIRNE H0t: RABT olontd' Sl AR C e M, gbB, et 23h e

bl ood- col figed A8d acﬁfétiﬁib%%g e thAEcH7Be UHAhLt fro e BBpdy SAERlg cup of

a biochem cal analyzer and has a screw part prov upper” end part

thereof, &he lodkdd tath®Blddd-Bol|Schh§CoResnal, #hd YVBatesKbPad \fjk éddé}?
cylindrical body, the 20 cylindrical body has a cap piston crg t her eon,

the cap pissthoeadsd iptoottieledrew tgartof the biesd-cbhattisgropeainbr epdemdimt o the
screw part and a stempart extending fromthe grip part into the

cyl i ndri ce@dpopsrt ndocked teahiendlompcoeptimyi centainera tb onestraindtiod t he
stempart, and in that once the blood is collected in the blood-collecting
cont d0nermaNgmant efyinenaaie dodyopgrtzmd to sepaeatei theoupper endgdrtfonect i ng
cont ai ner, foll owg)d by threading the grip part into the screw part, and
after the® B@RE0GY Rt ums within the bl ood are passed through the

o T e B0 ARG S FrasdRAD By o e
is provided at a lower end of the stem part and at a lower end part of the
cylindrical body such that the sealing cap can be detached from the lower

15 end of the stem part and fitted into the lower end part of the cylindrical
body respectively, and once the mated condition between the grip part and
the screw part of the blood-collecting container is released and the cap
piston is pulled out, the sealing cap is broken off from the lower end of the
stem part to maintain the sealed condition of the lower end part of the

20 cylindrical body.

The present invention comprises the steps of fitting a separated
component container into a biclogical sample collecting container that has
the biological sample collected, and receiving a predetermined component
within the biological sample into the separated component container

25 through a filter, and after receiving the predetermined component into the
separated component container, the steps of closing a flow path between
the separated component container and the biological sample collecting

container by a reverse-flow preventing member, preventing the reverse

17



16 seruns, and the plasmas or seruns and the blood cells are separately
received in the cylindrical body and the bl ood-coll ecting container
respectively. Furthernore, the present invention is characterized in that
the 5 cylindrical body has an upper end part into which the cap piston can
‘be fitted, and a main body part that can be separated fromthe upper end
part and_| ocked to the blood-collecting container, and in that once the
grip part floMs 9fhteadesedsetesmingd seereropant. @ndh IsepEIratady cegaedeingndhe
container, the main  bod art .is | ocked to the bl ood-collecting container

to restraPFCYRETAYISRH COMRRNSSE PRt ePHESd SaMPaRNtiePie@rat e t he upper
d f h 1.n. bod t. Furth th i | i
Char act er i zed FO Ui e IEBENT rigveRHoN| GoRRSREgadna: o ﬁ%ﬁ?wﬁ%ﬁ the
t : | ‘ j i t t
Seal | g cofditald coRTInENS, M80d Koilbbfing “ahBRAbEAhah s S 08 g "

f11todh | nkankied eHeiachAd Pafp Bt Ure E4bINGD Palow Ay FRPERINRLY, and

once the mated condition” be the grip part an € screw part of the

bl 0od- col bedyi iflo C@¥oreWepaitSof heasIeddadsliddtingC 88ntath &t O8nd %'elé!éwiﬁ‘g? out,
the sealing cap is broken off fromthe | ower end of the stempart To

mai nt ai n phesnsesaloedsarondi within dfe thieod dnes thadcpiidrifl bbey #PoGyhiadri cal
body. The Eresent i nvention conprises the steps of fitting a separated

conponent fidaticai fibn, and afterbiesleodng d¢he ydaghes colskaohs ngtocitwt ayliredridahat  has
t he bi ol ogi cal sanple collected, and receiving a predeterm ned conponent
wi t hi n t hBoBY.oinegsiens faipsiadi aflow pathskehirearethe oyfpuirical kusiyt andére 25
throu}gf a filter a{nd after. receiving the predeterm ned conponent into the
separdt edPlWERESRING APRIFIBRT bYha S8abiRg 6P cPERSREING Al rGXehse Alovetheen
the plasmas or serums, and separately receiving the plasmas or serums into
the cylindrical body and blood cells into the blood-collecting container
respectively.
According to the present invention described above, a simplified collecting
15 operation of the biological sample is provided, which enables reduction of the
examination cost. Also, since the biological sample can be completely separated,

the temporal change of a specimen can be prevented to make the examination

highly accurate.
20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a cross sectional view of a blood-separating apparatus according
to an embodiment of the present invention;
Fig.2 is a side elevation view of a blood-collecting container according to
25 the embodiment of the present invention;
Fig.3 is the cross sectional view of Fig.2 taken along the line A-A:
Fig.4 is the side elevation view of a cylindrical body according to the

embodiment of the present invention;

18
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BRI EF DESCRI PFigON) (¥-tHEHEIdBRAMVAIGHE Wew.of B saalmgeeays acamrdingoioahe\presenif a
bl ood- separating apparatus according to an enbodi nent of the present
i nventi oniNVEN#O!Z is a side el evation view of a bl ood-col | ecting container

according to _25 the enbodi nent of the present invention; Fig.ES_ is the

crosdlsect i onki9-V1 Buthgrcresg sectiones Miew einfyotktakppalongihe line

15

20

25

Fig.12 is the cross sectional view illustrating the operation of the blood-

separating apparatus according to the embodiment of the present invention; and

Fig.13 is the cross sectional view illustrating the operation of the blood-

separating apparatus according to the embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A biological sample separating apparatus and its separating method
according to an embodiment of the present invention will now be described in
detail with reference to the drawings.

Figs.1-13 illustrate a case of using blood as a biological sample. A blood-
separating apparatus 1 in this case comprises a blood-collecting container 2, a
cylindrical body 3 capable of being fitted into the blood-collecting container 2, a
cap piston 4 capable of being crowned on the cylinder body 3, and a sealing cap
5 provided at the lower end of the cap piston 4, wherein the upper end opening
of the blood-collecting container 2 is sealed by a cap 6 via a packing 7 before
use as shown in Fig.1.

As best shown in Fig.2 and Fig.3, the blood-collecting container 2 is made

19



Fig.4 is the side elevation view of a cylindrical body according to the
enbodi nent of the present invention, 18 Fig.5 is the cross sectional view
of Fig.4 taken along the line B-B; Fig.6 is the side elevation view of a
cover according to the enbodi ment of the present invention; Fig.7 is the
-cross sectional view of Fig.6 taken along the line GC, 5 Fig.8 is the side

ross secti i | _

?;ZZ?EFE onet fi%vs.%ﬁe& A 550 R G RIIBREPEVTBREo W TGN e JREHT PG He 11 ne
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present _ FIRARPHSH!CTHEHFeT LT GneP V1 _

operat | onct 2TREH 8B ARu P BT PRl ARSI RIS, A0 ont. o

the pr ese@%ég@gﬁ"{:%@'&gltﬁ@g)bdﬂ-goﬁe%ﬁhg doPaif6023s $67dPBAOHEINGWO b st r at i ng

t he operatl ood separati ng apparatus according to the enbodi nent

of the; pres&asd of BHARTERSY cdBe BRIGRCERE Gh BotibhiE 1 BREFGIEDHYECDI MENE A

bi ol ogi cal sanpl e separating apparatus and its separating method according
to an enbeghpedf a@llinder. Phesent1 ihagehe isamevolter dimmdter descsarbple ¢up to20
detail with reference to the drawings. Figs.1-13 illustrate a case of using
bl ood as ke hisedoigi hiadd aaalysts and eixaotRatseyp angt preferaplyanas glits 113 formeds case
conpri ses a bl ood-col |l ecting container 2, a cylindrical body 3 capable of
bfei Bg fi t vedicaly o thedoweoedd obthedegiatigpreesinginasitions raspegiiyept Sushen acapabl e
of being crowned on the cylinder body 3, and a sealin a .5 provj ded at
t he | ower PeafiptemMinad ﬂf&%%i aft dhient o8 ﬂ&tfr?é AFHale %@Si'%@?aced

10  beforehand within the blood-collecting container 2 as shown in Fig.1.

As best shown in Fig.4 and Fig.5, the cylinder body 3 is made of the
transparent material and of the cylindrical shape, wherein a diameter-extended
part 14 is formed at the upper end part thereof. The diameter-extended part 14 is
connected to a main body part 16 through a thin walled part 15, and stopper

15  parts 17 are protrudingly formed vertically in the middle portion of the main body
part 16. Also, a diameter-contracted part 18 is formed at the lower end part of the
cylinder body 3, and the inner surface of the diameter-contracted part 18 is
formed a protruded locking part. 19. Further, the diameter-contracted part 18 has
an outer flange 20 formed at the lower part thereof, and a lower end opening of

20 the outer flange 20 is covered with a filtration film 21, which is adapted to allow
plasmas or serums within the blood to pass through it, but block blood cells.

A cover 22, which is made of silicon rubber, is attached to the outer
periphery of the diameter-contracted part 18 (see Fig.1). As best shown in Fig.6
and Fig.7, the cover 22 has a protruded part 23 formed on the outer periphery of

25 the upper end part thereof and the lower end part 24 thereof has a gradually
increasing diameter toward the end, so that the outer diameters of the protruded
part 23 and the lower end part 24 are slightly larger than the outer diameter of

the main body part 16. Further, the cover 22 has a peripheral groove 25 formed

20



of the bl ood-collecting container 2 is sealed by a cap 6 via a packing 7
before use as shown in Fig. |I. As best shown in Fig.2 and Fig.3, the

bl ood-col l ecting container 2 is made 19 of transparent material and of a
cylindrical shape, wherein the upper end part of the bl ood-collecting
-contai ner 2 has a screw part 8 on the outer surface thereof and a | ocking
part 9 protrudingly formed on the inner surface thereof. Al so, at t

| oner endimpHie inger §H€a§$ HerreeblanstengHieb Aeaoser 9 f'lt@df'ﬁm %e"bQﬁetr%m 10 of
the 5 sha e of Eg i nverted cone and arq grthe bottor&)ﬁ ﬁb‘%% aleg 11
of the LGP iRIEVeRthbe %@ven oM FHPRIY eat Pras a

sanpl e cu fo t srﬁj%l n bl ood anal ysis and exam nation, and preferably
has ints %r?% rtically in the lower end of the | eg at opposing

Cor uti on 13, - [aP e Bisipd %8 beg shBWA £ig 2R EERe SEATE e
bl 00d-50 gsfé&;ﬁﬂfg dg@f&@ﬁgaﬁgng Zf@w@narh g _partA57 t@@éncﬁhngbwmﬁdg 4 and

Fi g. 5, of the transparent material and of the

cyli ndr| cabnéé]ﬁﬂéallw\ﬂﬂh%@ FipthaeseTheXjringatd 26pedd akylingridarspade 28 t he
upper end part thereof. The dianeter-extended part 14 is connected to a

mai n bodyfagratdd bt irmeghupperhend patt! tedremiy intd Svhiendhs tdigrpeterEiterateds 17
are protrudingly formed vertically in the mddle portion of the main body
part 16. phed4 of tieasytindrical dulyst can bpditted] and shreadmede Sermaskini theparend
part of the cylinder bod 3 and the inner surface of

di amet er - below e 68aparee thet itke sEeRWBEraS et b%d@r@aﬁsewk%t%mﬂ Tge
e ke S PR ko i RS AR P 5
o Lo AR T Bl Y SRR, o B e
T et T bl e
flange, thus creating a step part 31 on the outer periphery of the lower part of the
sealing cap, as best shown in Fig.10 and Fig.11. Further, in the sealing cap 5 is
15 formed a groove 32 into which the lower end 29 of the stem part 27 can be
detachably fitted.
The method of separating the blood according to the embodiment of the
present invention will be now described with reference to Fig.1 and Figs.12-13.
After removing the cap 6 and the packing 7 from the blood-collecting
20 container 2, the subject stings a blood-—collecting needle on his finger or the like
to collect a small amount, for example 1-2 drops of blood into the blood-
collecting container 2. The collected blood is gradually separated into blood cells
and plasmas or serums within the diluent solution 13, and the blood celis begin
to clot and deposit in the diluent solution 13 while the plasmas or serums begin
25  to float within the diluent solution 13. In this condition, the cylindrical body 3 with
the cap piston 4 crowned thereon is fitted into the blood-collecting container 2

while the screw part 8 is threaded into the grip part 26 as shown in Fig.12. At first,
the cylindrical body 3 rotates with the grip part 26, but once the locking part 9 is
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and Fig.7, the cover 22 has a protruded part 23 forned on the outer
periphery of 25 the upper end part thereof and the |ower end part 24

t hereof has a gradually increasing dianeter toward the end, so that the
outer diameters of the protruded part 23 and the |lower end part 24 are

-slightly larger than the outer dianmeter of the main body part 16. Further,

the cover 22 has a peripheral groove 25 formed 20 in the inner surface
thereof , KsfegRn he eppperaprré 17othesratatiareef thetaylindecal diddyriisatestrginedve 25
so as to prevent the cover 22 fromsljpping off fromthe dianeter-

cont r act egngéﬁﬁ thig W‘T’ﬁ%d 2 pp 48 buisied &r Lﬁggﬁe,gﬁ&}mng i SEgattiondoHng. 9, is
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Scr ew par o B e e e S Patd 2b o R s de L the SR BbAghIRan 2°

| over end12Qridtsemnéd b pRidca tthware BitheNnddies grrkl die toPa?{hhéf the

detachably attached (see Fig.1). The seali'ng cap 5 is made o e silicon
rubber andripaarieq)ahes Riveringytherglindtal bedpawlitther Asanecyddric pbapd i nto
an outer flange, thus creating a step part 31 on the oufter periphery of
t he | onerispanered, thaplasesd onseroes, suspebdst withimihe dilueing séitiend 3fpags11.

Further, in the sealing cap 5 is 15 formed a groove 32 into which the | ower

end 29 of thradgl thedfifimtionfimcihthmovedntcthebeyfintiricaldebdyThevhia teblobd
separgtin %}he bl ood according to_the embodiment of the _present invention
will ]%)e ng $168RPPYH RESHtIPUSET becfiltiation THing21 ansh remgin withirs the Afeqd-

i ap 6 and king. 7 fromthe bl ood-collecting 2 t ai
2" Che SubBePE, coriing! of (BGHE PRick ke ace B8 prer chmgelTe ol R | | ko
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outer diameter of the main body part 16 of the cylindrical body 3, the cylindrical

body 3 is lowered with the inner surface of the blood-colllecting container 2 being

15 closely contacted therewith. Accordingly, during the process of fitting the

cylindrical body 3 into the blood-collecting container 2, there is no possibility of

leaking the blood or the diluent solution 13 from the blood-collecting container 2

to the outside thereof through a gap between the blood-colliecting container 2

and the cylindrical body 3. Then, when the grip part 26 is threaded into the screw

20 part 8 to its lowest part, the sealing cap 5 is mated with the diameter-contracted

part 18 to seal the flow path between the blood-collecting container 2 and the

cylindrical body 3, thereby maintaining assuredly the separated condition
between the blood cells and the plasmas or serums.

The blood-separating apparatus 1 is then transported with keeping this

25 condition to an examination site where the grip part 26 is detached by rotating it.

At this moment, the step part 31 of the sealing cap 5 is locked on the protruded

locking part 19 and the sealing cap 5 is separated from the lower end 29 of the

stem part 27 to remain within the diameter-contracted part 18, so that only the
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collected and transport it to the examination site with keeping the separated

condition unchanged, which therefore prevents hemolysis, clotting and the like of
the blood during transportation. Accordingly, the blood will be well preserved and
improvement of the examination accuracy can be provided. In ;ad'dition, since the
blood separation does not use a centrifugal separator, only a minute amount of
the collected blood may be required, and yet all the same examination items to
those necessary for the usual examination can be conducted.

It is noted that, although in the above embodiment the cap piston 4 is
adapted to be screwed into the blood collection container 2, the connection
method is not limited fo the use of threaded component and may include other
methods such as forming a taper, as long as they provide a detachable
connection capable of keeping its air-tightness.

Further, although in the above embodiment the implementation of the
invention for the case of self blood-collection has been described where the

subject collects his blood by himself, it will be obvious that the present invention
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20 part 8 to its lowest part, the sealing cap 5is mated with the
dianeter-contracted part 18 to seal the flow path between the

bl ood-col | ecting container 2 and the cylindrical body 3, thereby

mai nt ai ni ng assuredly the separated condition between the blood cells and
-the plasmas or serunms, The bl ood-separating apparatus | is then transported

with keeping this 25 condition to an examnation site where the grip part
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sanpl e cup, tAecbidiog-teotheeqiresent ramhtbneas 2desnibbd pbawsdadiingsified i n the
anal ytical instrument without transferring the blood cells fromthe

bl ood- col telrdting opeatadioneof i theobidhegisainphmples dsipprowtdech whichi eéaablesr
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i Dblood separation does not use a centrifugal separator, only a m nute anount

+ of the collected blood may be required, and yet all the sane exam nation
itenms to 20 those necessary for the usual exam nation can be conducted. It
is noted that, although in the above enbodi ment the cap piston 4 is
-adapted to be screwed into the blood collection container 2, the connection

met hod is _not _Jij ed to the use of threaded conponent and nay include
ot her neyﬂH&gJ Q@pﬁymﬂgﬂﬁing a ta per, as long as they provide a

det achabl e 25 connection capabl e of keeping its air-tightness. Further,
al t hough in the above enbodi nent the inplenmentation of the invention for

col 1 oots i s BrbaRPRGARERL Epbur R B B G S B P s pRcsent

| oensed per son 2oa Cak SRRy o Mecfra it s "o RERY i Ao balt R ect i on

syrings. E;ﬁ|§,@@;raqr@éﬁ,p|glthough in the above enbodi nent the case of using
the blood as a biological sanple has been described, the present invention

can be 5 inplefiteting heantHer pastiogi & prederPhRse @ CRMp et Witsinbipad, such
as urine, feces, pleural effusion, ascites, saliva, and the liKke.

Accor di ngcolbettee piobsgotl saweld trareisrodedcr i bed above, a sinplified
coll ecting operation of the biological sanples is provided, which enables
reducti on of téheepatatedaonoporest corftairtingmmesars capablke ohieeinigditoed tad sanpl e
can 10 be cpngjetely separated, various superior effects my be
denonst r af8@ Piglegicalisagnie collegiippnenenas. tderaceiyiogHaiduageterminegpeci men
can prevent ed té Qake t he, exam atLgE_higgg% accurate. 24 WHAT IS
CLA | LMPOngH 'ﬁﬁ ISR ISGHINTONPAr SRR HiteaMs Bedgsc @Ndsanpl e, conpri si ng:
a reverse-flow preventing means for preventing said predetermined
component received in said separated component containing means from
flowing backward into said biological sample collecting means through said
filtering means;
15 wherein once the biological sample is collected in said biological
sample collecting means and said separated component containing means
is fitted into said biological sample collecting means, and after the
predetermined component within said biclogical sample is passed through
said.fiitering means, then said reverse-flow preventing means closes a
20 flow path between said separated component containing means and said
biological sample collecting means to prevent a reverse flow of said
predetermined component, and the predetermined component of said
biological sample is separately received in said separated component
containing means.
25
2. An apparatus for separating a biological sample, comprising:

a blood-collecting container for receiving collected blood;

& filtration film for allowing plasmas or serums within the collected blood
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a biological sanple collecting nmeans for receiving a collected 5
Jbiological sanple; a filtering neans for passing a predeterm ned conponent
within said collected biological sanple therethrough, a separated
conmponent containing means capabl e of being fitted into said biological
~sanpl e col |l ecting means, for receiving said predetermned 10 conponent
that is passed through sald filtering neans; and a reverse-flow preventing
means fort%P€§%HFPH@ §§W§tﬁ@@ﬂ@@Eﬁhﬂﬁ%@gedﬁﬁﬁﬁﬁéﬁ@m%ecelved in said
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t d e coI | ecti ng means, and after the predeterm ne
l:grrgoflglnt Sgiﬁﬁﬁﬂﬁhﬁﬁ’%@l ogi cal sanple is passed through said filtering

means, 5 then sg @eéﬁ%’@&c%?;)%roﬁ/eééfe‘?ﬁ'tﬁﬁtﬂfég B rosatn®s 28cdil ! iRaka

bet ween sai d separate t conhtal n| ng means I ol ogi cal

sanpl e cokliredricap um@nﬁowmm\geabcmér@vmtéesédj %8& o%%étm@rmfaﬁ{éﬂ ned
conponent, and the predeternined conponent of said biologi sanple is

separ at el throegei said fillratiehdilsgpar at ed conponent  contai ning neans. 25 2. An
apparatus for separating a biol ogical sanple, conprising: a _ _

bl ood- col | ect iwigersontosticeethef bloodds aiolliestea il baict leld obi-asitkctimgf ¢dritaatdron film
for allow ng plasmas or seruns within the collected bl ood 25 to pass

t hr ough \Aﬁﬂgesﬁjﬂo%\ﬂmﬂgcﬁih@o%%ﬁéj@dolﬂt%ls@dﬁi htedd-collecting container, and

10  after the plasmas or serums within said blood are passed through said
filtration film, then said sealing cap closes a flow path between said
cylindrical body and said blood-collecting container to prevent a reverse
flow of the plasmas or serums, and the biood cells and the plasmas or serums
are separately received in said blood-collecting container and said

15  cylindrical body respectively.

3. The apparatus'for separating a biological sample according to claim 2,

wherein a diluent solution is placed within said blood-collecting container.

20 4. The apparatus for separating a biological sample according to claim 2,
wherein said blood-collecting container has the same outer diameter as a
sample cup and has a screw part provided at an upper end part of said container,
said filtration film is provided at a lower end part of said cylindrical body, said
cylindrical body has a cap piston crowned thereon, said cap piston is provided

25 with a grip part that can be threaded into said screw part and a stem part
extending from said grip part into said cylindrical body, and said sealing cap is
provided at a lower end of said stem part; and

wherein once the blood is collected in said blood-collecting container
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a cylindrical body capable of being fitted into said bl ood-collecting
.contai ner and of receiving the plasmas or seruns that are passed through
said filtration film and 5 a sealing cap for preventing the plasmas or
seruns received in the cylindrical body fromflow ng backward into said
*bl ood-col | ecti ng container through said filtration film wherein once the

oy 1+ B o AR ol T SR el g U e
Ei i?n”afgiﬁol_ Shed Ruliniatud' S S8 S4TSR S 1ty B Re s %bﬁ%fnb're?gal h
ody an ?)i’és?né)é 899:3&%4{ Gt daf00baL e rpdgstﬁoegﬁgggg sSvefin&tioch fiph,of the

pl asmas of Seruns, ~and S Or serunms ar

separ at el Yhéi? 'ief%%aisﬁ%%%;bgclrgls@gdnérﬂbh@wéﬁw PPN bRISRRA cyNAdrctl body o

cylindrical body respetti e apparatus for separating a biological

sanpl e5 ac gpe e MItHL révéisd Aow Wheyaed T!@smlai; ugnéersfigytarmn the plhemed ovi t hin
sai d bl ood-col |l ecting container. 20 The apparatus for separating a

bi ol ogi calseaanplapdaiheoblbiotgcelds @kaismpé,rataMneeeéimeslaihdsaidouadinddtﬁldmdyng
contai ner has the sane outer dianeter as a sanple cup and has a screw part
provi ded andaaidpbierd-ectepting cohtaiagtrespachivelyr, said filtration filmis
provided at a | ower end part of said cylindrical body, said cylindrical
body has a cap piston crowned thereon, said cap piston is provided 25 with
a grip part that can be threaded into said screw part and.a stem part
ext endi ng 5 r onhPRPFFAHS far FePFAEINGHR '@99|%P?Eﬁﬁe@8&9{‘1‘%303‘3&?'& eal i ng
cap i prqvi ded at,a |.ower end, of sai e t:.an F & t he
b1 boctd s GITER sdd AvLEHECarBeal oty el et St maEitoc i SaRic8e
cylindrical BRBaA Sefitddf DA hMmSMH Boll) PAFF Fkt| & bOSePAIRLEEM said
upper end part and locked to said blood-collecting container; and
wherein once said grip part is threaded into the screw part of said
blood-collecting container, said main body part is locked to said blood-
15 collecting container to restrain the movement of said main body part and {o

separate said upper end part from said main body part.

6.  The apparatus for sepérating for a biclogical sample according to
claim 5, wherein said sealing cap is provided at a lower end of said stem
20 part and at a lower end part of said cylindrical body such that said sealing
cap can be detached from said lower end of said stem part and fitted into
said lower end part of said cylindrical body respectively, and once the
mated condition between said grip part and the screw part of said blood-
collecting container is released and said cap piston is pulled out, said
25 sealing cap is broken off from the lower end of said stem part to maintain

the sealed condition of the lower end part of said cylindrical body.

7. A method of separating a biological sample, comprising the steps of:
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foll owed by threading said grip part into said screw part, and after the
.plasmas or seruns wthin said blood are passed through said filtration
film then said sealing cap closes the | ower end part of said cylindrical
body to 5 prevent the reverse flow of said plasnmas or seruns, and the

pl asmas or seruns and the blood cells are separately received in said
cylindrical body and said blood-collecting container respectively. 5. The
appar at us for fgiliﬁﬁrat serparated agpeaent agpitainite sneang into @ diinlogical 10
wherein said %I i ngrf' cal body has an upper end part into which said cap

pi ston caf@BW!fitQEting meanmithal tiplegicalapamele ellested epdm sai d
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col ect i ng-Coneariart coFbeneRt b HeRiS s dusB Ade e Prorn “ana to

separaje ggahd upper end part fromsaid main body part. 6. The apparatus for
separating for a biological sanple according to claimb5, wherein said

seal ing cap i sfsroMdeladingt said pr&dedRfindd b SHEM AfloPe4il %Ha@att%g | ower

end part of said cylindrical body such that said sealing cap can

det ached tomposaind dopiteinire ehezinss @l eking eTFIBM paftBefwddredaidtepafed | over
end part of said cylindrical body respectively, and once the nated

condi t i oncoripesent caindaiginigp mparts and sk bimiogivap aampdé cdiedtingjandans
collecting container is released and said cap piston is pulled out, said 25
seal i ng cg.b 3 seversieefiowf prevesitingheclamse prevenidng shed eveese v of saidi nt ai n
the sealed condition of the | ower end part of said cylindrical body. 7. A

met hotd of PERASAPHTINRS £AUMRPRRYMe ANS AfHEtIYniRCENIAG thee Psedpierptinedy
col | ecti e TBRRE HAE TR ek BieH Comear Brpricue Bees, and

8. A method of separating a biological sample, comprising the steps of:
fitting a cylindrical body into a blood-collecting container that has the
15 blood coliected, threading a grip part of a cap piston crowned on said
cylindrical body into a screw part of said blood-collecting container, and
receiving plasmas or serums within said blood into said cylindrical body
through a filtration film; and
after receiving said plasmas or serums into said cylindrical body,
20 closing a flow path between said cylindrical body and said blood-collecting
container by a sealing cap, preventing a reverse flow of said plasmas or
serums, and separately receiving the plasmas or serums into said cylindrical
body and blood cells into said blood-collecting container respectively.
9. A method for preparing a sample for quantification from a biological
256 sample, which is to be used for quantifying elements to be quantified in
said biological sample, said method characterized in comprising a step of
mixing an unknown volume of biological sample collected without

quantifying a volume thereof with a specified volume of diluent solution.
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receiving a predeterm ned conponent within said biological sanple into
.sai d separated conponent containing neans through a filtering neans; 5 and
after receiving said predeterm ned conponent into said separated conponent
cont ai ning nmeans, closing a flow path between said separated conponent
scont ai ni ng neans and sai d biological sanple collecting neans by a
reverse-fl ow preventi ng neans, preventing the reverse flow of said 10

pr edet er mi ned conponent, and separately receiving the predeterm ned

conmponent _i.nt.o sai d, separated conponent containi ng neans. 8. A nethod of
separ at i n&bahﬂi@?}bﬁﬁié’% CEaf r@,e\gg 35} Hglin waidt apid srecified volurge of

cylindric into a hlood-collecting container that has.the 15 bl ood
col | ect ed?"?%ﬁgggliuﬁlanac%ﬂ Fﬁ‘spaﬁtpe&ﬁ‘%d @g}‘?uﬂ ﬁ?d'ﬁg'&a A2t 14 d
cylindrical body into a screw part of said bl ood-collecting container, and
receiving plasmas or seruns within said blood into said cylindrical body

through a{{11Ar aidtABdT iih Mhe a%fcberwipf‘:&b\’m”@,Séhgra@té‘ﬁf@g N Rffhars into

said cylindrical body, 20 closing a tlow path'between sard cylindrical

body and semgridingdacetdecsf n@idig@nhakpaeifld &ciemMe ™ eflenP’ $MBHRGHNY A
reverse flow of said plasmas or Seruns, and separately receirving the

pl asmas ocoskinimg & sbecifaiddasyluint &f isdicatingdyagtibl ood cells into said

bl ood-col | ecti ng contai ner respectively. 9. A nethod for preparing a sanple
for quantification froma biological 25 sanple, which is to be used for
quantifying elenents to be quantified in_said biological sanple, said

net hod chégaﬁt'@ﬁim in gceorgnnas wighlstre®, an whitkisayd amdisakingvinatesialine of

bi ol ogj cal sanple collected without quantifying a volune thereof with a
specift ed'SRBPIFREEHE C4i HEIMAPBMti on. 28 10. A nethod in accordance with
claim9, in which said specified vol une of

13. A method in accordance with claim 12, in which said chromogen is an

oxidative coloring type chromogen. -

15 14. A method in accordance with claim 9, in which said biological sample is

either one of a whole blood, a blood plasma or a blood serum.

15. A method in accordance with claim 9, in which said diluent solution is a
buffer solution.

20
16. A method in accordance with claim 9, in which said elements to be

quantified are elements in the blood serum.

17. A method for quantifying elements to be quantified in a biological
25 sample, said method characterized in using a sample for quantification
prepared by a preparing method comprising a step of mixing an unknown
volume of biological sample collected without quantifying a volume thereof

with a specified volume of diluent solution containing a specified amount of

29



di l uent solution contains a specified anount of indicating material. 5 11.

LA nmethod in accordance with claim9, characterized in further conprising a

step of adding a specified volunme of diluent solution containing a

speci fied amount of indicating material. 12. A nethod in accordance with

*claim9, in which said indicating material 10 is a pignent or a chronogen.

13. A nethod in accordance with claim 12, in which said chronbgen is an

oxi dat i ve MYFatnagnalgsi@lchr onngen. 15 14. A nmethod in accordance with clai m

9, in which said biological sanple is either one of a whole blood, a bl ood

pl asma or a blood serum 15. A nethod in accordance with claim9, in which
ccordance

said diluegt ,s0l ufi is a ,buffer.solution.. 20 16. A nethod in

with cl ai (r?ngg,A fisthiddn %Oad%m%w%c{%mb@ﬂ '&u‘é{m‘ﬁ?"r FG WY OIS n t he
bl ood ser : . f tfyin I s to antified in a
bi ol ogi calfHEn bﬂéyos%%lrg%@ﬁdeér%%gg (%1%19 5&@?@%’]% %sﬂ%ﬁﬂ’ﬂé g?ﬁ{ﬁlo 'Bor
quant igf i Catiken vAte Bag LY JoRRBANT QiR IRAGiGEPr i Sing a step of mixing
an unknown vol une of biological sanple collected without quantifying a
volume thereof wth a specified volunme of diluent solution containing a
specified amount of 29 indicating material. 18. A nethod in accordance with
cl ai m 17, 18n Anmiethosdaindacekdancevolthngainef1 i sidiaghetlod aRBtscteaktgGhed

wi thout quantifying a volume thereof is 5 mxed with a specified volume of
di | uent stirthéropompgising thet hteps af:accordance with claim 17, said nethod
characterized in  further conprising the steps of:
determining a dilution ratio of said biological sample in said sample for
10 quantification; and
quantifying a concentration of elements to be quantified in said sample for

quantification.

20. A method in accordance with claim 17, in which said indicating material

15 is a pigment or a chromogen.

21. A method in accordance with claim 20, in which said chromogen is an

oxidative coloring type chromogen.

20 22 A method in accordance with claim 17, in which said biological sample

is either one of a whole blood, a blood plasma or a blood serum.

23. A method in accordance with claim 17, in which said diluent solution is
a buffer solution.

25
24. A method in accordance with claim 17, in which said elements to be

quantified are elements in the blood serum.
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determning a dilution ratio of said biological sanple in said sanple for
.10 quantification; and quantifying a concentration of elenents to be
gquantified in said sanple for quantification. 20. A nmethod in accordance
with claim17, in which said indicating material 15 is a pignent or a
achronogen. 21. A nethod in accordance with claim 20, in which said
chronogen is an oxjdative coloring type chronogen. 20 22. A nethod in
accor danc&9iA reantaingr ifer rresemiog Qr@lﬁmo‘ﬁ@@i luseshfdrepréserginchan one of
a whol e bl ood, a bl ood gl sma or a blood serum 23. A nethod in accordance
with clai AKPOWIHVGIKMS, LBiGIoGIRLSAMPLD FORIaRINGSSIBMATTS &p PecHUaNEIed 25 24

quant i 11 e PiP8 TAGRERE €31 et Ai0h cusRi nar V8IS Eﬁﬁf%fﬁg%ﬁf i |
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5 sol uti oaddaiylsari Biotedgical emplgvi ng a cl osabl e opening/closing nmeans for
addi ng sai d biol ogical sanple. 26. A container for preparing a sanple for

quantification used for preparing a sanple for quantification from an
unknown vol ume of biological sanple 10 containing elenents to be

quanti f | e@6. fhtattairzer foeprepalihgat sxpic foowuangifieatiohyisegl farypeepaengher eof
said container being filled with a specified volunme of diluent solution,
and sai d @ofRmplefomavantificatsiro&am @n unknown volume of biological sample

10  containing elements to be quantified, which has been collected without
quantifying a volume thereof, said container being filled with a specified
volume of diluent solution, and said container having a closable

opening/closing means for adding said biological sample.

15 27. A container in accordance with claim 25, in which said specified
volume of diluent solution is a solution containing a specified amount of

indicating material.

28. A container in accordance with claim 27, in which said indicating

20 material is a pigment or a chromogen.

29. A container in accordance with claim 28, in which said chromogen is an

oxidative coloring type chromogen.
25 30. A container for collecting a biological sample in accordance with either

of claim 25, in which said biological sample is either one of a whole blood,

a blood plasma or a blood serum.
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openi ng/ cl osi ng neans for adding said biological sanple. 15 27. A contai ner
.l N accordance with claim?25, in which said specified volune of dilue

sol uti on
mat eri al .

is a solution containing a specified anount of indicating
28. A container in accordance with claim?27, in which said

~indicating 20 material is a pignent or a chronogen. 29. A contai ner
accordance with claim28, in which said chronbgen is an oxidative coloring

type chrodgéncontzing. fos cobsctinger biadegicsl samplein acbbrdangiecalthssithgre in

accordance with either of claim?25, in which said biol ogi cal sanple
6@l
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cont ai ner
cl ai m 25,

b; or.collecting a biological sanple in accordance wth eithe
%%?@Hﬂsai d elenents to be quantified are elenments in the
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bl ood serum 5 32. A nethod for quantifying elenents to be quantified in a

bi ol ogi cal sanple, said nethod conprising the steps of: 1) preparing a
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wi thout qeanidléysaid menddBBnidtRsiskhe b @oepeci fied volume of 10 diluent

sol ution
det er m ni

containing a specified anbunt of indicating material; 2)

nY paeparling iz0samplé fof glasfifisatich RbelREBeeRbr 8ATMHIIWIP Yofime

concentration (C) of the indicating material in said specified volune of

di | uent sof bidlogiceb saaipie prdainihg ptenmthedtabeunianmifidd)ditsiahings passgri al

and a concentration (C2) of the indicating material in said sanple f

quant i fi capllesiedayitievbapantifying acvoleme thereni, aMy afspebified eokmis ofo be

uantjfied.in said
quant]fied,

15

20

25

uent solution containing a specified amount of indicating material;

2) determining a dilution ratio (a) of said biological sample from a
concentration (C1) of the indicating material in said specified volume of
diluent solution containing said specified amount of indicating material and
a concentration (C2) of the indicating material in said sample for
quantification;

3) determining a concentration (Y) of the elements to be quantified in said
sample for quantification; and

4) determining the elements to be quantified in the biclogical sample based
on the dilution ratio (a) of the biological sample determined in the step 2)
and said concentration (Y) of the elements to be quantified in the sample

for quantification determined in the step 3).

33. A method in accordance with claim 32, in which said diluent solution is

a buffer solution.

34. A method in accordance with claim 32, in which said indicating material

Is a pigment or a chromogen.
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sanple for quantification; and 4) determning the elements to be quantified
-1 N the biological sanple based on the dilution ratio (a) of the biol ogical
sanple determined in the step 2) 20 and said concentration (Y) of the

el enments to be quantified in the sanple for quantification determned in
sthe step 3). 33. A nethod in accordance with claim32, in which said
diluent solution is a buffer solution. 25 34. A nethod in accordance wth
cl ai m 32, 3PnAvilietrd i gcradanas wihnelaenidd, injwhighpsajaeiromogercisramogen.
32 35. A nethod in accordance with claim34, in which said chronogen is an
oxi dat i veC¥GRYVEHPIPNDG type & R9€86. A nethod in accordance with claim
34, in which an absorptivity (El) of 5 said specified volune of diluent
sol ution containing said specified anount of indicating naterial and an

subst |t ur s SrAEGY if 3ol RS Fatg i 35 Wiith 2R AorBaTRy (B1) of
5 said specified volume of diluent solution containing said specified amount

of indicating material and an absorptivity (E2) of said sample for

quantification are used in substitution for C1 and C2 respectively.
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