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THI N- FI LM LAYERED CENTRI FUGE DEVI CE AND ANALYSI S
METHOD USI NG THE SAME BACKGROUND 1. Field 5
Enbodi nents of the present invention relate to a thin
filmlayered centrifuge device and an anal ysis nethod
using the sane. Mre specifically, enbodinents of the
present invention relate to a thin film/layered
centrifuge device wherein a thin-film rotatable body
i s TiHiNelghLM EAY®RRED é}EM'bIBErUﬂBESDEWGE AN ABALYSISMETHOD
a small anount of in fluids, such
as a | ab-on-a-chip, ngggﬁé?bﬁﬁ%%ﬁag and a 10 DNA chi p,
and an anal ysis nethod using the same. 2. Description
of the Related Art Ceneral clinical diagnosis and
BACKBROWYSI® apparatuses to detect a small anount of
analytes in fluids include nultiple sanple arrangenent
and automated sanple feed devices, and have a
St.rpigire in which an apparatus to analyze a | arge 15
nunber of test sanples in series or parallel is
integrated on a rotatable thin fil m bod to i nprove

an&nyRedments ef tis\edgfeaﬁat iavemlinn @I@tﬁftpca it {jim Ryered centrifuge
devie AT EandI RSt Rerling WA, SMIRE sheBffodly. Hitesients of

the precaﬂluevembhoumté yqne&hmfﬂlanlaygmd&émnﬁmgenmﬁw Wwhdrein a thin-film
tely and automatically at a |qow cost, based on

rotatallgcbed i1 npgERtofoMi gBnepRaraliD{o dearossh a5 dRtechiz small
amourst SCmaYdridis g{)ny WUdsa@BHﬂ %4 Ié@%'%@s@ngopr&%g chip and a

speci nens. erl ng thin I m t
DNA chipa reshalr ah analpalstmelil'mdwmrag}titassarher rred froma 12 cm
pol ycarbonate substrate, reflective metal |ayer and a

of\ect i ve er . The format of CDs, DVD and
g{'}gﬁfé”% qﬁ% ej%@ nce with [|SO 9660 industri al
standard. The pol ycarbonate substrate is nade of

opGetdralemhichl didyridsan sl @nblyBR! ¥ppaRRANSES toAdERER a small
| ayer in standard printed or bul k-copied CDs is a

amourﬂa@& apalytaseimfvigdeainsbisgr ultinde tseatple aafaangeén@att and automated
samplgﬁl??(?] Advidbs? éﬂ%&ra étrr]uét[]%ofno\fvmc An 86% %u@}/%%a large

i nj gcfion NoId ycar ona

numbé rhaf t'esij smhplee in lserieé dir lpgraﬂrecb@mfegratedmmatretiatabl‘thm film body
nmol d at a, high pressure and is then coaoled to obtain

to ImprRYs, @RRlYSIS® CieRCY (ICk BFOAGITICL HECIBEY, ﬁqseew@erotetable bio
discs 8rdNdneClype ™BESuLR RN zers. Such thin-film analyzers for clinical tests

enable various types of analysis to be performed accurately and automatically at a
low cost, based on the centrifugal force generated by rotation of the bio disc, with a

small amount of samples and specimens.

Considering thin film-type CDs and DVDs, standard compact discs can be
formed from a 12 cm polycarbonate substrate, reflective metal layer and a protective
layer coating. The format of CDs, DVD and CD-ROMs may be in accordance with
ISO 9660 industrial standard. The polycarbonate substrate is made of optical-quality
transparent polycarbonate. A data layer in standard printed or bulk-copied CDs is a
part of the polycarbonate substrate and the data is printed by a stamper in the form
of a series of pits during injection molding. Polycarbonate molten during the injection
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and pits show ng binary data on the disc substrate are
formed on the pol ycarbonate substrate. The stanpi ng
master may be a glass. Such a disc nay be nodified
into z a thin filmanalyzer to diagnose and detect a
smal | amount of material in a fluid. In this case,
channels to allow flow of fluids, chanbers to store
buffer solutions, and holes or valves, may be forned
moldlrﬁpfdbésij%flﬁjé@té@f iftbes ghg atns tHgs pﬁ’éséd"r@ ad $s then cooled to
reinafter, a disc wherein bio chips such as a
obtammgﬁyczﬂﬁbgnatﬁ.lp the foympyobthe Belg thersdamRer @hagntr@r-lmage thereof,
t S I t.af r
and pl?% Qgcgﬁﬁg L grygt?%tﬁgaé\gﬁ\aet &g& .sHBgP%'t%S%r%nggﬂga dnaih% bdlycarbonate

substrat®VEhe iserabinGn &Sk ofiayh®a glase Sueh 4 dns@ahbprom modified into
bi ol ogi cal and chem cal processes to di agnose and.
a thin il analyzes iy dfagneserandetechassmall amavnt (ofimgterial in a fluid. In

this cdsd ecrh%ﬁﬂefs oaéllcf\':v Bio ﬁf ﬁﬁrdsc%% 'ie'ré"?@'st@r‘e ?Lgl’;%rg&lﬂﬁlyns, and

I ncl ura anbers store a
holes GDValm oﬁay bg liominqm asd¢héisalfage oatheadldc irstead af the pits.
materials required for chem cal 15 processes. The

0! g‘lﬁo%iig%&l r,'-,,aotﬂ§ gﬁ:&r@g blggﬁfngis$ a%”%' Nge PL e |p, a ;%'oteln chip

and DNFP'dhﬁi @@tdlﬁéhoééyﬁhdddétébt @nsm%ﬂtérQSUntaBF'rhﬁl@Yals in fluids are
reactions, mxing, washing and the Iike

integraed|ingi disc samh\ @ﬁ@mweryﬁooaleé‘,@eaqmpr Eb\éDs@q@edtscdolq;erform

ilooB A FRIPEISRLEES BB o gkl gpourt of

materibReinfflRiid Visireeridotel £418 basarel ated with bio discs in
20 order to meke practical application possible. For

t he process of centrlfugatl on wherein ts,qpem mens, ar
e

exGoRvestiong! fie wag ingudeaRiurality ehchrpbersoto $t@5¢(a large
volumeg{JfV gigu eMddd Wb |€QI' d Eﬁgh‘fléa‘?dmat Hﬁ’@@l for chemical

to realize Iose open operati ns ase
procesdessi dale binlagieait ang ehearicalt pmcepseaﬂmdu&emrepamﬂg apecimens

from SEMPES: SRHtHLgaENe MR, SEiRlfisalion. o Y britizaia, "gRtden-antibody
reactlcf(ﬁn%miaii%ﬁp%tsh@r@téﬁd fRPAEA TRk bhﬂé@&él"éﬁd cMEWNfdAl Ef&esses may

However, these Vvalves inevita
be squuerﬁiallgameomgtlmilyenerf@mn%pm thel biewliserewbichtiadgown in the art.

owe i Sl BSR4y Gl Bl b A b s

order tberﬂbkéfpmlcbpﬁpplﬂéltléﬂpﬁ)%%w prevents extraction Of
desired amobunts of specimens from sanples by

centrifugation, 30 thus causing deterioration in assay
r eFiOAHNE | Rrpcass of ceantaigation sureeRy SPecMise are eastragted from

samplggeda f %Ivé‘t C\?/chh' fd’cﬂa% dr‘?é’t' GEak heﬁrlﬁgeﬁeﬂﬁlﬁuéeﬂﬂﬁ, d}g : r‘ég]wred.

r ot
Conventlonal valves to reallze close/open operations based on physical movement

perform the operations in such a manner that a ball or closing portion comes into
contact with a hole or a channel, or the ball or closing portion is separated therefrom,
which are known in the art. However, these valves inevitably allow opening based
on physical movement, thus entailing incomplete closing. Accordingly, inherent
hydraulic pressure of fluids may cause leakage during centrifugation. This leakage
prevents extraction of desired amounts of specimens from samples by centrifugation,

thus causing deterioration in assay reliability and accuracy. Accordingly, there is a



10

15

20

25

SUMVARY Therefore, it is one aspect of the present
invention to provide a thin film |ayered centrifuge
device wherein a thin-filmrotatable body is
integrated with an 5 apparatus to di agnose and det ect
a small amount of materials present in fluids, such as
a |l ab-on-a-chip, a protein chip and a DNA chip, and an
anal ysis nmethod using the sane. Enbodi nments provide a

need fbharcehtrfiy 6 @eviceltHaedsey hélebk duhihg hagitiQotfibs, such
as a lab-on-a-chip, protein chips and DNA chips, to
di agnose and detect a material ina fluid are
' grated, by providing a thin filmbody with a

SUM ?rifuge devi ce causing no 10 | eakage, when

speci mens are extracted from sanples by

centrifugation, and an analysis nmethod using the
sarkberefaem tit snaneaspast of dhe iniesentvisrentian i@ mrowee gethin film

Iayere& oééﬂ?rlfu?]epaﬁlc% %% rij%s h—‘ﬁH\ fat Ibcgo%)? id %8@%% yW|th an

Vi ous r om escription
apparaiaslteallamd)sb}andodaet:t asnull ameunhorfematenals peesent in fluids, such
ce wWith one as resent n

ccordan ec ven
as al Bmad@upa 3 Protein hipgard,a hﬁ% Pf" d@é\/%%yaﬂﬁ@%tbpaglsm the
same.2ERABirBeh 'pﬁ{)vitd% 4 Hif%iim&e ﬁ' é@deﬂlcéw f?Bi%r@ﬁ;Bs such as

tostoretesarrpelnjecte esarrpelne
a lab- cspemhmmrotealmerpst ands DivA chjpsstmeduageosealandldmebtfa matenal ina

e T e
Ieakag“eeﬂhlﬁéﬁ UgRcirfdhs %réoé%ﬁdi:té@c%rﬁosaﬁﬁﬂéﬁ tc@nﬁ'ﬁﬂ@é’t?dn and an

t he specinmen chanber to the remant cha one or
analysipmethed ysipngdhe éemen whi ch a capture pr obe to be bound
to the specinmen is inmobilized and/or reagent for

tr ggﬁﬁ@n%f‘%géfﬁg @?fﬁ’vewﬂ ﬁr\]/ﬁll o . rf%ﬁ’h |r§ p?ﬁ% ?@é d%scription

ect ebr 'S no
which &amsr anqyrinipar wilbbe labaiousofrgrinahe sigschptiorptortrady be learned by

hobi ¢, body in which the sanple inlet, the sanple
prac“"@rﬁfﬁﬁgrqu Mign2s5” speci men chanber, the remmant chanber,

the trash chanber, the bottle neck channel and the

as fRYcebidands Swit Bﬁgréﬁfé@t oP e BredBRt Snvdritiof, Etclﬁmied is a thin

devi ces totran e speci nfromthe sp
film cemirifope devizet ineludswny sdrpleiptet tcmm]ectoa aainple; gf sample chamber

bo theflw fl.ow devices se cted fromt
to storgoftls seffly EyededABCBR pigDla el cssnqdiRepL e B store a
specm@é}ﬁ@b@éln@@rbematﬁe%é{r"nbré)@Mhﬁg Ri&ﬁﬁ'lfﬁ?ﬁtlé\'ﬁ‘ Qbf‘éﬁfriﬁrit Qhamber to
. an l'i qui d val ve coated

store & cmnghalntymﬂwﬁhan Spestreensprodusedrwringecentmiagstion a bottle neck
channgpﬂ)n%ﬁnect the specimen chamber to the remnant chamber; one or more
assay sites in which a capture probe to be bound to the specimen is immobilized
and/or reagent for biochemical reactions with the specimen is stored; a trash
chamber to collect debris not bound to the capture probe by a cleaning process; a
rotatable hydrophobic body in which the sample inlet, the sample chamber, the
specimen chamber, the remnant chamber, the trash chamber, the bottle neck
channel and the assay site are integrated; one or more fluid flow devices to transfer
the specimen from the specimen chamber to the assay site upon non-rotation of the
body, the fluid flow devices selected from the group consisting of a hydrophilic fluid
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the specinen chanber to the assay sites, allow ng the
specinen retained in the specinen chanber during
centrifugation to flowto the assay site by the fluid
flow S device upon non-rotation of the body. The
liquid valve has a U or V-shape to provide a
hydrophilic channel to connect the speci nen chanber
to the assay site, when the body creases rotation,

flow pafp, at cHdreb&epBmbi BR drpthBs Y& Npurnpadief 8h abisotptidvnf ;bumnd and a
in the speci nen chanber to the assay site when the

liquid yjug cpatesh with amyweshydeanbiliss matesial,itg Aaravidg|a/ragsage to connect
t 1 0 q L e i :

e se b o hlon g R85, A Bl L SELAIA e in e

specimét ahambsrrdridgt cmtaflgatled tbofldavindo ahe agssalyt sitev by the fluid flow
hydrophilic fluid f]ow by the 1liquid valve when the

deV'Ceo@RRP peR<eiatipnOhtheRody.n" one enbodi ment, by using the
channel having a superhydrophilic-coat ed U or V- shape
Chmeil%l.ﬁ& valle hhgW & V& \V%haf)@ltb 6%%0%08%9'6?8%“@ chBAnel to
speci nen chanber can hydrophilic-flow to the assay

connest the sp&tﬁmﬁlmechambelbtm;he:easms Sﬁ@,t wheorthe |bpdynereases rotation,
embodi ment ci.pen in. the

and aCfhgcart, toietroetevenf bt et 15 BRI aprbishdh shgrmper to the

assast?t% Wﬁeﬁ%érﬂﬁd?el%taté@cqfhd@lﬁfa\ée sheeitRAd v is treated with a
onprises transfer of the total specinen fromthe

superéxydmprdw méenﬁérarldothehfwldésa@pedgnttbe sm;ﬁven Cchamber when the

body eq‘%%;:egg?{hy% ﬁ%@#;sggg BERPEELAP O NATRE JJ?-@}G Rid%low by the

liquid Rad dHen tHeamdUgr cesbdshrstation.t i UnecemYosdiragstd by using the
channel to the assay site due to inherent vi scosH%é"d |
valve,

channghhaving a syrathydrerhigycogéed bs or\oehare shanmel Asythet!
all the spé)élm\én§nﬁpcﬁe é?é@frﬂ@ﬁ‘ éh'a%%?%ﬁehhﬁﬂb}ﬁcqld%ﬁ R o gggy site,

speci men transferre
when tma body ecxs®s dtdtion. t hus nmaki ng quantitative anal ysis
i npossi bl e. Accordingly, i n one enbodi nent, in order

Lo 1320k P el S B o R AT R o BEEAFER chamber,

requirE @&t hQéhtltétnfé thlygis%%érﬁetéﬁb{lnéé PASErdR@ Y ené Renbodiment
specimen in eci nen chanber. in one enbodi nent,

compmS&s trpeefernoh tlnm tcotla sppeierefioghthenepecienenbehamber & {he assay

ransferred to.the ass [ f
site. HoBRYeF 115 SrsdinaSF a8t &' 0F StRchieh Eranfharc Folfl f Yroosiy
compaableetd Bieola&&rumothay ase pémraw HaRsfbrredthrougti thd&)- rNBshaped

time, generates air pressure, when the body ceases
channebtcathq)assamsge gug to inherent viscosity. That is, when the body ceases
rotation, through the U- or V-shaped hydrophilic channel, only a part of the specimen
in the specimen chamber may be transferred to the assay site, thus making
quantitative analysis impossible. Accordingly, in one embodiment, in order to
transfer the total specimen from the specimen chamber to the assay site, when the
body ceases rotation, a fluid flow means may be provided to the specimen in the

specimen chamber.

In one embodiment, the specimen in the specimen chamber can be entirely

transferred to the assay site using the following four fluid flow means.
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pressure may generate fluid-driving force to transfer
the total specinen fromthe specinen chanber to the
assay site. Hereinafter, a fluid fl ow neans based on
fluid- driving force generated by swelling and return
of the remmant chanber is referred to as a chanber
punp. Wien the body rotates, the swelling of the
remnant chanber may be caused by centrifugal force.
TheirseMM@dmAaBARNEIRAMbEr SWbRGY) Ahilé aRé BBty fro@ies ish@turned, and,
circunference than the speci men chanmber and stores a

at the igame tiee, lgeaeraies @avapressHee, P the body ceagesnpptation. This air

pressuﬁ%yrb?pggi%r{?e‘?ﬂt&a@ﬁ%r&r vnr?g tfﬁrc%n gonﬁghsfgéﬁﬁbto@%émeﬁ%om the
specinféhi chambbt fo tHeoAssiesite. Heteihafter, aTFhad ﬂowemeb% Based on fluid-
material of the remmant chanber may be a thin film

drivinghipgee genarated Oy suvalling and Tetymm péthﬁ mnartdiambey igdeferred to
as a cﬁ%ﬁeﬂrérgﬁjrﬁﬁ”' ﬂeﬁ'tlge]bﬁwerﬂtaf n%é %é%‘wengss’ggs% Fe%?'ﬁn?nt chamber

e r enman er conpr

may beaghused diyad:e)ﬁrlfdgat fcm:em]The repniydritrahayiterds @oratiged fadher from
one enbodi Ee is end d nd at 5 the s

the cirgipdprenee than) the SREHEEN nakdh qrsaya EraaGah&Rvier than

the speibhOfor B@mfp | B8 ?t*ér S RBRENGED Sﬁé'@ﬁboa‘ﬁi’ent and the
i Ree g

generate fluid-driving force to tr fer the total
upper Spass matefialoof tthe repewEntecharhbehbanay @\MeIHedamyh@ high-speed

rotatioFﬁ{fbg grbtggébg%e E@iﬁ%@%t%&?@%ﬁaﬁﬁﬂﬁg%@uﬁ%\y ¢ & i film having
a thickpie¥s [F 0CHth@ tol 016k, érﬁa’ﬂﬁﬁ@teé‘slp%minzq Gurirf Bighasheed rdfation.
an erythrocyte punp. Wien the body 20 rotates,

conpression of erythrocyte in the remant chanber ¥1
be S@@ﬁedatr@n@yerlajentthefregmam&h@mbermcmpreaﬁﬁd while the body

rotate%bfgpre e%?o#;ﬁe aqk&iSH? e oﬁ@e%hgg@aﬁf”ége{p%‘g@@adand at

qU| val've
the sah‘reshmpedehmdtés)@ rflUId:préseurealwhemﬂhEObow creasedexatient The fluid

d, | d, hilj hanb
pressufB SRAGIMERLEHRsbal MAYAGCOP ARG GUNAG, Bos tainsier the total
specnf&é‘r\ Gtorflf Ehg%@nﬁﬁ@ﬁ ShambePnt 'trﬁ\éogi%éﬂ/ gﬁé‘erfiﬂe nhftét Gruid flow

V|ng or o transfer the tot speci nen romf he
means psitignfiuid-arigimigefiorce based amera;mpmsswncnnd expansion of erythrocyte

. super - rophilic chanbe Her ei n a flui |l o

in theptaanaalL e AR DP i TSRO aRePB I BUGaH s P UBBo ¢S The body

rotate%oéé?rﬁp@cssfdheoiaeléﬁﬁ He RRtheterhhSntSahBePath gobe generated by
ydrophil1c abs tion force of the super-hyadr

centrifopakfioece.i s referred to as an 30 absorption punp. i
Fourth, by coating the U or V-shaped channel with a

SUFI'%rir'dPya r%BQerpiti‘E)n force to absorb the specimen having reached the
terminal of the liquid valve through the U- or V-shaped hydrophilic channel including
an absorbent pad, a sample pad, or a super-hydrophilic chamber between the
terminal of the liquid valve and an inlet of the assay site continuously generates fluid-
driving force to transfer the total specimen from the specimen chamber to the assay
site or super-hydrophilic chamber. Hereinafter, a fluid flow means using fluid-driving
force based on absorption force of the absorbent pad or the sample pad or
hydrophilic absorption force of the super-hydrophilic chamber is referred to as an

absorption pump.
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materi al, hydrophilic absorption force to transfer the
speci nen fromthe specinen chanber to the assay site
can generate fluid-driving force to transfer the total
speci men fromthe speci nen chanber to the assay site.
Hereinafter, a fluid flow 5 neans based on
fluid-driving force derived fromthe hydrophilic
absorption force is referred to as hydrophilic fluid
f1 @durthn bYNEoRIAO tHITRNL or i sHAFEYS CRARMEIOWItR ea tRipak-hydrophilic
Fe0|nen I'n the specimen chanber to the assay site
material, hydhiephilic iapsprdiannioses o tiransigfetienspedmembiemc te Beecimen

chami@feld e, snS ol rie bRP AR HIFPHkRe! KIER R RP0tER The tota

specwﬁéﬁ‘ fﬁﬁﬁ abie %pbelmérin ehbmbeitstoathe asgayt sit s fHesrerthfter,oanfiuid flow
emant. chanber to the liquid valve due to stron

mean%aaseqi mﬂlaetdrwm%fort:ﬁéi%ky@ti|ffprnébﬁ hyapRtdlic apgorption force is
referréd t‘é'éjé nngb'“ﬁlu c1eﬁ(mng capillary action of the bottle

neck c ds may be equivalent to fluid
flow force of the fluid flow neans, preventing further
t r émsfrer eofboditeent, Iy dmnstertihg tlaestatalss'spm:imen in the specimen

onam 0 By S0 Vi HHb T R B BRARBS o oo

emptléHJ 'm‘tertthé t6aY 5PEQ/MENnSis Rﬂéﬂ%aréé@ froﬁbﬁfér %écﬁﬂﬁeﬁ%nﬁ’{ﬁ& through
d fl ow neans via hydrophilic fluid fl ow nay

the I|qum Mabqe tot the 2esay isiiedthy ifluidsgafeonek treastetiragihfrom the remnant

cnamGt B 58 2R SEhS BAMMUE At ot RBRAE ol hame
to fIU|d3sPaﬂ'ﬁdt 9, %troﬁ%%apﬂlbry a6tidry 8f ehbbitle medkecharinel ko ﬂgm% may be
nbodi nent ydrophilic coating include

equwa{g@ntgpfmlql flewdorgs Qfgheﬁwq)ﬂ@wm rpéﬂyentmgefugtgﬁbtr@nsfer of the
fluids 1 He 96y e'éogé%&kiﬁw onl C\f’hgant tQﬁ\Bee%ﬁé‘ah%n I8, Pé?%‘#ecrréd‘ to the

Addit | on es su ances obtal
assayfsitem a sanpl e by centrifugation, for exanple, blood

serum or plasma obtained from bl ood. 25 In exenpl ary
odi nents, the term "bl ood serunt used herein.s
niena88 CrborBeTlahendhanthsT QMlan T irande’ pump, the
It t
absor;’gtg}H;B g%,e n% rf y|fﬂg\gﬁmg§§ hyd?%mfc?'ﬂﬂﬁf‘ﬂo?%ﬁ?%rtﬂ@b’ utilize

fluid-ddeingrfofaegesaked on capitiagydiorteeobtained fivrodbie $ brarmy-sbhapedichannel.
cI otting factors, plasma and erythr ocyt es. The bl ood

08 R B R e B Hbou Bt HEg Baptec, win @ super

hydro;SI’ﬁlﬁkE Qﬁateﬁaﬂ tlheone embodiment, the super-hydrophilic coating includes
hydrophilic coating.

In one embodiment, the sample includes various biomaterials, for example,
blood. In addition, the specimen includes substances obtained from a sample by
centrifugation, for example, blood serum or plasma obtained from blood.

In exemplary embodiments, the term “blood serum” used herein is intended

to include the blood serum, plasma and leukocytes.

In one embodiment, the remnant chamber may be a capillary tube chamber.
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speci men chanber and the remmant chanber are
centrifuged, blood serumis left in 5 the specinen
chanber and erythrocyte is left in the remant
chanber. In this case, when the rotation is ceased
after centrifugation, erythrocyte may be adm xed with
bl ood serum again. That is, rotation of the body
shoul d be stopped in order to extract only bl ood

seyerablodt ngafetmmfhg@@t it 38 sepBrdtéd snteasi6ed &eYlr! BRIGdECIotting
Is adm xed wth blood serum again, mnmaking extraction

factorspf plesma sInso @rebraanies. f f iToe! bloq%cedﬁttjn@giaytoriomay e mostly
d t
eryrnGREC AEBap P T Yo D THE" <ol BHAIREr % sfreg, anc e

specinign aha@wee byt the ¢gindaht chambien aré cehigifugad) ddod bemmerls left in
based on capillary action_or bonding force between th

the spegimatcehanbehand @mamcyt% iraletficp, the g m@@w FR@VERE: Hgthls case,
when ErFe g& ng 85 &? Er‘ﬂ‘ugéﬁjé‘h bl Uy € admixed with
ondi ng B vveen n¥ nt

or ce ace
blood sbeurheaigaind €hatt I, oro;atnnl of !Haaeséxd)dySShnuld;tbeosg)pped in order to

extrackpibre Bed STy AL CIdAcR: « T BT SaSeePfRie B Admixed
with bibBYSerhtaddh trﬂﬁkhﬁ%@cﬂ@ﬁ%"&‘ﬁy Blbba%guhntd?ﬁ’ cQﬁ’dAccordlngly,

ceases rotation hei ght of t'he capillary tube
in onec&mbbélmerHyth:Baremoante&lmmber is provided as eocapiliany tubeochamber

._enbodi nent., the dy rthe gor ri.se cl eanj
navingZ 8K TS (n3Sg AP B poAfesates i T T e REgnamber
based Cd)rﬁ??tﬂipl'l&ry | q:tioRco e BRI fdrcet batwRedy tHERSUFfHES NSFr the remnant

onprise a mxing chanber to mx the two fluids. In

Chamhﬂﬁ,e thersbii preventing gebadipixing of uetypcrteniiths blogdh gefump. The

bondm%@??%éﬁfv\?een ﬁwl‘%asgjgfac%géfgééﬁlgﬁléh ?ﬁaﬁ'\B ?J&g:e?ytégﬁyte is based

on stromg eiscakity roftthe eptwbore. Msecalrebelt, cantrifiyed arythrbogte- is not
~or DNA-linked chromatic rticles such as gol d or %ol d
admixe@ withdleed serun andds tlptpsa&f@gctgﬁtremgggt ghamber although the body

cease%, Zréteﬁ@f\?f}[%eﬁe%\?%yfﬁ%sca& a&“%ché%@p Ry | lﬂg%r example,

he en ren r using strate
0. 1mnstd OBirmm.reacted with an enzyne. In one enbodl ment ,
the body may further conprise a substrate chanber to

7 store the subs lutio eacted with
enDy RBS aosfideh e brh MayvrirbRE PRk ArpEPBing chamber to
store @bl@ﬁﬁﬁ@ré(ﬂutﬁ)rﬂ%ﬁu‘l@bﬁ@? tiedning. bi ochem cal bondi ng,
such as bl ood serum DNA, proteins, |igands or

receptors.
In one embodiment, the body may further comprise a mixing chamber to

mix the two fluids.

In one embodiment, the body may further comprise a buffer chamber to
store a dilution buffer to dilute the specimen or a label to be linked to a target
material in the specimen. The label may have antibody- or DNA-linked chromatic
particles such as gold or gold conjugates, latex or fluorescent labels, radioisotopes,
enzymes, or enzyme-linked antibody labels. The enzyme may render color using a

substrate solution reacted with an enzyme.

In one embodiment, the body may further comprise a substrate chamber to
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In one enbodinent, the thin filmcentrifuge device may
further conprise a S thin filmcylindrical nagnet to
perform azi nut hal direction search of the assay site
in the body. Instead of the thin filmcylindrica
magnet, thin-filmferromagnetic netal particles may
be used. The thin filmecylindrical magnet or thin film
ferromagnetic netal particles may have a di aneter of
store the libkRaferddlatith edcedrWwiBite ehzmérmto 1 mm 10 In
one enbodi nent, the bottle neck channel may be
conposed of tmo thin filmchannels. The bottle nec

chihR8e w@odwtat%%a@@%C@W&ﬁ§¢%rb'<@rnetqr @Iﬁ]gﬁftlmpatmg in
bioche{n‘ile %ﬁg%e cen%3 68355% ngr%‘glprr %Qﬁkﬁé‘@r?éergﬁgmrs.

charrber to the speci nen chanber, V\,hl l e the sanple in
t hdn aeeemivedincératytresr trﬂnncﬂilmmenmiinpe @eivicet rM1eyrferthant:omprise a

i B bR Tl oA LaPh it ageey s
the boly@lndt€ad tdfehBohin Eim rtfifﬁhdﬁ@a'inrﬂﬁ nEBMhRLMAM §rrémagnetic metal
passage, allow ng the analyte and r emmant separ at ed

particleleimhayy beensed. f ddwet thim fiiro eidindriealsmhagnetof itkim file ferromagnetic
nen._chanber t nb
metal BRFEIA AR 1Rch AinbleF rCRRE o R R A, hBRESs,gf 0-1mm o

1mm.i s, the 20 remmant chanber has no channel or outlet,
to allow liquids to flowin or |eak out, except the
bottl e neck channel. The bottle neck channel is

pr 8V pae EMbodiment.rnthe; haitle gk rdanngl Bay e rgmpesgd pf dwo thin
- t
im ek B SRR RS Basleld b ahBF I frnan
from the spedisten chamtber donive rewihanh ehanmber mzrrtoi tnandfer the centnfuged
eci men chanber. That when t

st
analytd fiogn g gt Ganaar dn 15 SPREMISGE ¢hainhie iriBdhe Smle in the
specintiResFch& ﬁﬁﬁ‘ethbh ‘stb! 'Fh Oth@”l"laerhnar‘ﬂ”Ehé‘ﬂ%%F‘Ceﬁ'eofndependently

outlet in the remant nmber make it i npossib
centrlfﬂgedalby qermfsagakfommgemenat@us by rotatioh ef teenbady. dHrmmarthe bottle
neck RhaY S AdrsaoPr SR PRE petiaidh Fianpapant SEbarated
durlngt &Hrﬂlﬂlﬁﬂ@ahbﬁ tbi B/ hrdn¥rIrneRl #beh tH&’épé’rﬂFﬁén‘ éhabedtd tievremnant
ldids in the remmant chanber do not transfer to

Chamttehie I|qU| d 8 valve due to strong capillary action of
the bottle neck channel to fluids. That is, strong

capy Iy ¥rfifd 'irﬁgnffth%hf‘erhﬁéﬁt' Shﬂr@g °rL2a%”H8'%51‘Pet” l=|*h‘21% is, the

IS equiva he “f or ce of e urd flo
remnaho chagibee Hasansfahanhel bheutlet]utodalioay quwdprtevﬂasmmg)r Ieak out,

excepgc }cjhret rt]>8{tlet Eealgksgﬁzgnnel. The bottle neck channel is provided in a thin film
channel, preventing return of the remnant from the remnant chamber to the
specimen chamber when the body ceases rotation, and maintaining a predetermined
amount of the specimen in the specimen chamber. That is, when the body stops,
strong capillary action of the bottle neck channel composed of the thin film channel
and absence of outlet in the remnant chamber make it impossible to freely transfer
the fluids from the remnant chamber to the specimen chamber. In addition, after the
total specimen is discharged from the specimen chamber through the liquid valve via

hydrophilic fluid flow, the fluids in the remnant chamber do not transfer to the liquid
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of fluids to the liquid valve. f~ In one enbodi nent,

the hydrophilic channel may be treated via surface

nodi fication using a porous nmaterial, or coated with a

wat er - based paint or a super- hydrophilic paint. In

one enbodi nent, the thin filmcentrifuge device may

further conprise a spindle notor to rotate the body.

10 The thin filmcentrifuge device according to one
valve @iBo@ 8®oHg €aPMBHS 88tiGn d?i the PhEtHE ekt ElaingME Uluids. That is,

BOP rmunted on a slider and a slide notor to

strongceaillasy actiow efithe b@ﬁtleme@kgmqnebtmmms@s e@uivalent to the force of

hydro@ﬂ@:! ﬁﬁ‘g J nag ojﬂlﬁgéﬁ%‘[ﬁ% 12) t@g @icg(/algzsaﬁ?ev%% ?Lgrﬂger transfer

of fluidsoertde mgtigisvaiye. t he BOPM may be noved or controlled by
control of the slide rmtor The | aser beam 15

generator uses, for exa an optica i ck-u .
delt @he ?Wi)oﬂaa%ﬁ ther rPB'h"'%é‘zi}a@ﬁ‘e' l%@bp be 'if%gtieﬂe\ﬂa surface

modlflgé‘l‘iorpﬁsﬁﬁrg g&lo fm‘éfé‘?laff"d d’ﬂ@& %tg d U@até‘?bé@gd‘ﬁéeingga ;a super-

rectio arc carried out rotating t
hydrophilic pait.ext ent , V\:hl le controlling short rotation of
the spindle notor or the stepper notor, when the

o1 18 e B SRt it R Sy Hgﬁﬂﬁvwgy@beﬁﬁﬁﬁemmpﬂsea

spindlé Photorfd RAEAEURE®odYi rection rotation of the body. The
thin filmcentrifuge device may further conprise a

te er at ure-control nmeans to control reaction
ﬁ@r@tmfl@@ centrifuge clexiasenecorting eane cakadimephcpaprises a

bio pugﬂr?%n%p JE3Y nfcfthe éﬁ@ﬂ{l) }n%‘?ﬁ%djeﬁ asgilcfé}t% L o Hétrﬁﬁtg’r to control

ure- remen

moverheat ofntherB@PM, mdbling Ispage raeldr@ssﬁgwef ﬂrmad:hambersants |ad'r beam
nprises a | aser beam %ener at or

genergtpr @@p a PREMREYM M3InebAEe mapnied pdeﬁfB BR/I tarr]1(cei coordinates of
the Bépmhg BeGRBLEA Sy Héf&ﬁ&lléooﬁﬁbbﬁﬂoloéf tEQ%}ide Hﬁﬁﬁr e FAS%P beam
effici n

ntly occurs to contact betwee e surface
genera:tbrmes,cfwrdxammem,damaptldaﬂr pinkrupodenicen Thie rtadél hirdgtion search

o R S8 TSR T BEEASA g smen
carried 6[!’98{/ Pbtafifg $I‘i‘é‘§86y ¢93IBR Eteh® vWﬂ% (‘!érftﬁillﬁi;ssl%rt rétatién of the

provided in the body and wirelessly transmt
spindle enm@r & dhe steppemanolor.swbendbetslider iscsiapped. Jd\ﬂ stepper motor

may % %nggéteﬁf ”P“%ﬁﬁga‘ tbgégéggrl %nt he sﬁa#t nafd hSéCSpdee motor for

azimuthal direction rotation of the body.

The thin film centrifuge device may further comprise a temperature-control
means to control reaction temperatures of the chambers. The temperature-control
means may comprise at least one selected from the group consisting of temperature-
measurement means, heating means and cooling means. The heating means
comprises a laser beam generator mounted on the slider. The cooling means may
perform rotation-cooling using rotation of body. Heat emission efficiently occurs due
to contact between the surface of the chamber and air during rotation of the body.
The temperature measurement means may measure the temperature of the

corresponding chamber using the temperature sensor connected to the wireless RF
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material, an internedi ate base material and a | ower
base material. For exanple, the 5 disc has a dianeter
of 120 mm 80mm or 32mm a thickness of 0.6 M to 3 mm
and a circular shape. The flow of fluids may be
carried out by centrifugal force or capillary action
generated by rotation force of the body phenonenon, or
usi ng a super-hydrophilic- coated channel. 10 The body
IC proV'Blédbﬁ t15€beay afd Wiy traHsmiBhe téAbsraiu@toahe outside central
| astics, glasses, silicon wafers or hydrophobic
contro ew¢eals However, plastics are preferred, owng to
econoni cal efficiency, processability, and
co t I . r
By Etiette e BRIENE BRFHim 8% comppsed g upper base
materidktaecintermedldte taiseahatairial aad aclowee base ofiatetial. eh’mtexzarmple the

ected froamthe group consjistin Sili onvva
disc h ARSI NI GOPET ATy B GKAGH P AT 10 3 mm and
%119:} | ene, polynethyl nmethacrylate (PIMA), cyclic
a CWCJP@J copol yners (COCs) and pol ycarbonate. In

addition, the body nay be coated with alum numto

pr gnerfiove v Qidetray bef cdrtiediols bytcyretfubal force ehaapillary action
The body may be conposed of an upper base material, an
generatgd ebmﬁfuata@raa forsaéérrﬁﬁtmdyaphqmnan%v@r uginge FupRIrhydrophilic-
ny terials nmay be adhered to one 20 another by
coated Eﬁ‘;’@h"{e@ ve agent. The adhesi ve agent may be prepared
froma material selected fromthe group consisting of
si Mheduodyr mhp desselectdd ffroea varibus matem:lsyslubb as plastics, glasses

Silicont el et Py HPPRGI) A s, HOCels SIS R ab lelieg, owing to
econohf¥8’ efftféhdat &bb@ésdﬁ?ﬁt?h FHde do%ﬁél?b‘ilﬁ? witht BbaveNtfMal laser

and adhered'to 25 one another and further conprises a
reflectfarrlsase(h detefdtons sutieas VeDtROM Bad DY Bedeteptars. bibe substrate is
mat.er i nter ﬁ_atetbase mat erij a

compdSeh b 3t bist Bie SIRES 58 raip B nistingd P siogne waters,
polypr@ﬁ?l@n&aﬁéry'a@ylaté) ﬁdlﬁ/lhﬂ%bhbﬁ%ﬁ)li@ihﬂéhé' poilfsethili ethacrylate

esive tape ma beaone Sl eta{:)eg or two-side

(PMMAbWC“CFMeftth@W'Sém@bQ Q@@)stmlvgafbona aln agdigae, ke body

may bE3eA BFR Al Bk BEbRodalof B AR Stosbld the chamber.

synthetic materials with an adhesive (or a gl uing)
agdine. body owaybegcdrmposetliof emeapper bdbeshateriohtan irteemediate

base BRI TG, 2 WHPGPRYh UBLRE | DRoSY FsETals ERk Baadhered (o one
anothdl&yf ah %Elhé%l@@%%enﬁb?ﬁé B@REsive agent may be prepared from a material
selected from the group consisting of silicon, rubbers, modified silicon, acrylic,
polyester and epoxy.

The body is composed of an upper base material, an intermediate base
material and a lower base material which are laminated in this order and adhered to
one another and further comprises a first thin film adhesive to adhere the upper base
material to the intermediate base material, and a second thin film adhesive to adhere
the intermediate base material to the lower base material. The thin film adhesive
tape may be a one-side tape or two-side tape. The tape is obtained by surface-

treating one or both sides of release papers such as papers, vinyl polyester films,

10
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performance or adhesion force may be used. The thin
fil madhesive tape may be 5 prepared via thin film
coating on one side of a substrate using an adhesive
agent, perforned by adhering an one-side tape to the
substrate and renoving a rel ease paper therefrom or
printing a dispenser, spraying or silk screen printing
on one side of the substrate. That is, in one
polyetﬁﬂbﬁé filRS anddiSer §yirindtid MabsHis Wie draBghd@ive &t a gRAMPhgent.
on the substrate in the formof a thin filmusing an
Accor@lgé@w@w(egnentﬁgadta@eem materigis texdinitinghpraperiesssughaae superior

seaind g e aiRGons FRAL S ERANE, a4 9aiEE Byporben
perfortiahee®sr duitidsicd forbe Megve asetl.a Ther thian €t admesivettape may be
mounted on the slider, to apply attraction force to

preparedeviadginetine CRRiing P Sidenal BrRvbstaie UsE argrbesive agent,

perore ) HPdion AERAE A BB 5SSO BAR g8 rotoase

paper therefrontyioxipnigting d dﬁpﬁdﬁ%ﬂ Bptaying af 8|Im§crelaarmmt|ng lom one side
t he e\/I ce ri se

h od
of the rRDsEIS: THGH (5. e CERIUMREH T i) ARESUR daBe may be
coatecdop! the &ubEPARP P tHe fcin gi"%rthﬂﬁﬁﬁn Qfsﬂd‘ﬁnt&méswea@;‘ﬂnﬁg) agent

per manent nagnet nounte e slider, to app
withouhiahy aeleaea papece to the 20 nagnetic mcro- beads and
t hus nove the magnetic mcro-beads, wherein the

maghet i C . cro ds are noved |n_.ac ce, W . .
i B R RN FORgBe Rhaerl” 3R kilained in the
mixing BEa®bepNa tdNdek PhdRENS A1 A doweapaEtest e bbay; TNl Y permanent
chanber and rotating the body, to induce m Xxing o

of
magnetimavated;an theeslidex: t@gamim@éacﬂqrhfom%t%m?oma@@ﬂtlc migre-beads
and tHls H?)%Qtﬂgrﬁtabﬂﬁtlmlcﬁ)e { o s el%trﬁ)rthgrmégn%tﬂ:dhﬁaéro-t?e%ds are

I'rection sea or ra Ion sea

movediiti guddrdancke bt inones@at ©h tiod stidher toninduog neikimgbefr liguids in the
performthe m xi ng operation. In one enbodi nent, the
m'X'ngs?J?dP n chanber may further conprise a set- anmount
channel connected to the remmant chanber, to transfer

eX G ShofHet Shmbddifeit Sie 8é\t/|€e gﬁdy %r‘?ﬁé‘r é@rﬁﬁﬁgﬁ Si‘nzﬁgj?'fetlc micro-

bi ochem cal reaction or i1nclu 1 porous nenb
beadsaontdinedh irtheamixing cpau‘dnen 3 sﬂdea‘er@ovalhle |asaslawes ipae ofﬁ;ze body,

and at R%prl Se. .a ﬁ‘BOI‘ ous ranthﬁ é“égphgrae }Stq Eafl.xe TCG to the

magnétia?ﬁucrdlbéa?sﬂratw tﬁGstﬁ@véuﬂfé rAhGnetld Bhierd2Be&ds,! WheRsin the
on the substrate

magnetic micro-beads are moved in accordance with movement of the slider, by
keeping the permanent magnet on the corresponding diameter of the mixing

chamber and rotating the body, to induce mixing of liquids in the mixing chamber.

In one embodiment, the mixing operation may be performed prior to radial
direction search, or radial direction search and azimuthal direction search of the

mixing chamber to perform the mixing operation.

In one embodiment, the specimen chamber may further comprise a set-

amount channel connected to the remnant chamber, to transfer excess fluid.

The assay site may store reagents for biochemical reaction or include a

11
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or a capture probe fixed on the m cro-pores. The assay
site conprises a porous 5 nenbrane and |line- or
spot - shaped tunor markers or di sease |abels fixed on
the porous nenbrane as a test |ine, the porous
menbrane may be in the formof a strip, allowng
|ateral flow or flow through. The porous nenbrane is
provided at one ternmnal with a sanple pad and a
porous fiantteahe diadhichta EAsturs PRbetis fikkaaThy ésl%a?%ite may comprise a
absorbent pad. The tunor | abel or disease [abel may be
porouszmemiprgne; aaptuaiyobe fixed apatheomorogasembeanenazerRAtHER probe
spoﬂeﬁr‘*&eﬁ%d | raﬁﬂ%@o‘?\' e ébes?rrafé"rﬂﬁr&-ﬁgﬁésofor&%da&?ﬂ% substrate,
Site may further’conprise a cdpture probe for a
or a capfureairobelfixed omnide anicerrporms. | The dssaydsiten cohprises Glporous
menbrane, The reaction concentration of the reference

membrangs apgylinge f RASNAPEH tHEOT FBArkeKS Bh| Hiseqseelabgisfixed on the

porouE ARERSIERIA0S gk ity LRSI Y (RApinEdblof s
allowingglatkeral Ftow eorafigl ehraugh. i tTdte peraus meanibianet isvprovided at one
sis can be realized based on tfg dif{erence in

. l. : ,
termingL ¥ B STRPIS SPE AR (A GBRIUORE Rl RirtE PITGE GHEMALMth an
absorBet ipddl. N&heMRimora3 Bl redis 84y iadbal I 196 AQFF?'P*SA,@(EE%KE CA19-9,

anal'ysis can be realized based on the difference
CA125,62A15-0ror Alzheinierymarkers on nyacabdiekigfaration @bel.he strip
and the test line. For exanple, qualitative or

edlpl afaoft B e RorffieeF e Te: gBBIEF & fgftnce tine
and a tongbl e fiked B8AChE Porowy At rANEOITRArdACtibA&oncentration of the
plurality of reference lines. Qualitative or

referenge e trady pe asatsfE valuganF ok example; dhe igutoff epaeentratiay of the
e . . Ui : L

eforof G264 858 ST holE o, AR Sb R, 40 ngmi or 0

ng/ml.r Ebeeraropld, iqueliiatide theuantitatiod ahalysis darebé oghylizedybased on the

rise a wireless RF I C to neasure tenper

. CO , ture, .
d'fferea_%gg@treaﬁgoﬁé%t&iﬁs y tostween dhe refriepeados @ngﬁée é§§ta§)ne' For
exampié ! SusiRARRS broﬂtéért?cﬁé}wegaﬁQIQsieedafrPl?énré’Q%%Hr@ésed%h Vi Mifference

encryption. T in frlmcentrifuge vi ce may
in rea€tion hrtensityrbetweem thet lratkgrourid ofidhecstrip hand dbe ttesinline. For
results of the assta site. The detector .nm b{a a. . .
exam%?re%‘ﬂ?'@%“cee?r QL aﬁY%a"a'YP'FgQﬂ” %&?%'Eegn%by getermining reaction
intensiB OF Qe8Elifsd @king theafiféar fihctibR fdRia@G6R iIntER%itPFoAfed by the
opti cal neasurement lE;}[pgar atus including an illum nator
fa

pluralitynef seferenagelinesis@ualtative 30 quantiftive acalysisl carobe tralized by

oot e RAERRT AL 5B VLYo bR AHRS R Aoy Hensty

formed B th& psfaraticesintnghdthepbsitasiihect or .

The body may comprise a wireless RF IC to measure temperature, detect
assay sites, store and transmit the assay site detection results and perform personal
privacy encryption. The thin film centrifuge device may further comprise a detector
to detect the reaction results of the assay site. The detector may be a spectrometer
including a light source and a photo-detector. In addition, the detector may be an
optical measurement apparatus including an illuminator and an image sensor (for

example, CCD, CMOS, or CIS sensors). Alternatively, the detector may be a

12
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The thin filmlayered centrifuge device and an

anal ysis nethod using the sane according to one

enbodi ment may be applied to thin-filmdevices to

di agnose 5 and detect a snmall anount of bi ol ogical

and/ or chemcal materials in fluids such as a

| ab-on-a-chip, protein chips and DNA chi ps. For

exanple, the thin filmcentrifuge device nay be

[ i [

photoi BRI fiph! ebpatd Ik PG Jo d856° BLAR epfiflatus and a
photoditectoe and an anal ysis met hod using the same according

to one enbodi nent may be applied to | ab-on-a-chips

ut idi zing,.. 10 ELI SA/ CLI.SA apal.ysi s hads, . :

0P O JevTe SeigOR RS abe e ARGl Biethag ysing the
same bctoMdiRY i 65e emBURABAL Mag sk dppRsd ttHindilrh devReBtto fiagnose

bi ol ogi cal and/or chem cal materials in flui such

d
and defgct alsma-ameuntpef bielogicsh@ngsr shenigalonataralp Bdbidy pech as a
Iab-ongz?‘e-?ﬁ?bgi’pd'ofeﬂ‘?'c lb:sl a thlgy\ol:ﬁi §.a?8?‘>’q§<lag{ooqgg%akhin film centrifuge

€ assa geneti cal nodi est

devicd mag b intsgyateddaa tiisin filnndiscs auwsh agssayentionap@0sROMS or DVDs.
tests, and neat types and origin 15 region tests. The
resi dual pesticide co i se esticide contained i )
vedbeabin 8 tavarpd qantiige dadiceapd M ENRYSIS g@%@qéﬁwﬁmg the
o S . n e ~ . T
same e one SHodfnane risy AR iiph "6 Hi BhisRenips iling
ELISASGLIEA adalysisnmBiivds, ddh-goraichipetutilizing RN teailanethods; or thin-

o BT HTESR T RO G0 o ST DA Al orie
materiblsSif fRAAPsBER 1 156-oreaRhfss fosIEPEIE8hingldauiHgSdcteria assays,

_sanples, food sanples, oral cells, tissue sanples,
residugbagiibioliz aseayss residyahresticisieonalays, geseticglyrmadified food tests,

food aﬁ%@%@ﬁ%%&wﬁrﬁ@%h{ g%%fyggt {# E%&?wﬂ%&sﬁ%é@%g@%‘i ﬁ)ﬁ%e@ and origin

regiondiedts. t Yhe gbsicQaepedtiiid eompsiees [plestidiiettontaihed in vegetables or
urobi Il i nogen and bilirubin assays. Hair assays

: y
fruits, e @Xxanamlo, teasmost-aeaelly cased crgapnopRosRhorisetitd Hagbamate
insect{gﬁfgsc substances including mnerals accunulated in
ood or urine assays. Hair assays accurately detect
oversupply and |l ack of inorganic materials for a | ong
t i Imorenembpdinentethee bivaratarial rmay desatyleasicorenselactedffrom DNA,

. toxic he s, Whjch is known n the re. | ,
oligoniygeafiden iy FhVaniaattls. deptribrrantbddisieaafipodies; mil, urine,
saliva RAiES)tdreP saRipl¥d dfdat SaMPles, fish samples, bird samples, wastewater,
livestock samples, food samples, oral cells, tissue samples, semen, proteins or other

biomaterials.

Upon urine assay, the thin film centrifuge device may perform leukocyte,
blood, protein, nitrite, pH, specific gravity, glucose, ketone, ascorbic acid,
urobilinogen and bilirubin assays.

Hair assays accurately measure historical record of nutriment and toxic
substances including minerals accumulated in blood or urine assays. Hair assays
accurately detect oversupply and lack of inorganic materials for a long time and

provide a standard to assay the amount of toxic heavy metals, which is known in the
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anal ysis nethod using a thin filmcentrifuge device
including: a sanple inlet to inject a sanple; a
sanpl e chanber to store the sanple injected into the
sanple inlet; a 5 speci nen chanber to store a specinen
obtained fromthe sanple during centrifugation; a
remmant chanber to store a remmant rather than
speci mens produced during centrifugation; a bottle
art. nheck channel to connect the specimen chanber to the
remant chanber; an excess chanber to store excess
speci nen exceedlng a predeterm ned anount of the

dpasicardangeaniiBranaher aspediref Wiespreseot dnvasdionn pigvided is an

oty RN G5O R ok RoGERERHE e, o e

a samwd ha shmpi@epamberite sto 8 samblel injectedliv® measmhple inlet; a
th a super-hydrophilic material, the |iquid valv

specmwn n@ianarahea 9asHatfe @oseesimeasn oht w@egpé@nﬁeﬁh%h%amete during
centnfbg?ﬁtﬂg néhtL hanfber ° %t&%agb?émhﬁ CohiHRet th%‘?lb sgémmens

capture eani ng
producett cmlrlngt ad¢rtbfugdtipdy szl’mlﬂec riecklycﬁahnelh thcmhnedtethe specimen

chambataRphe, FTHRARX e bOR AT BAEoSS RBATIDRE 1o AL BXCesshspecimen
excee@ﬁ’i(bté ?ré‘@%@rrﬁﬁ%ﬁ oggfj of l't’r?‘e gPéé%e‘H EREmBER one or more assay

i nclu injecting a sanple
sites in nﬁ/hnch ree capiupe @rclbetr’td)ebe bomd)[t@lhhe Ispesiamgyl é immebijlized and/or

enoo S A e R R R TR o o
with a rlrfyd&%hlli@ hfeﬂeﬁ@ln %ﬁ@‘luqdldz@alw féﬁﬁéd loPNa Paskhge kf@d:‘bnnect

and noving the resid anple to the remant chanbe

the spsicimen hasabesl © ithe @segbrﬂltersn aaﬂamml@rc@esolmtaiebns not

sounc A8 EBE TR ohE 67 bah il nRBSEL ZER, £RAEREHR byergppobic bocy
in whi¢thehe &8 inlet)and esankisis eshaniberethie spatimenf cHareber, the excess
generated by rotation of the body, and at the sane

chamhqrnéhettrmfc@amheg e bczmdaﬁckppba@mﬁl PRAtthe 3psRY rmites are
mtegrétgghngﬁ% @%gf%g?nglggfn EHw Q:#?ng 8' tHe® dali§ple chamber

pec r emmant
throughhtebsampler mlgth tﬂalmefémng Itke rmhgole ffa‘fmethetsam;bie chamber to the

_speci nen chanb rophilic- flow n e._s
specimen & ﬁ@@qr@n@hiwes@@%namfph@mﬁaaaﬁrw? gan A afeugenerated
by rot?ét%rY &f the Bdb‘g %ﬁ&gﬁoﬁhé &hiheRBiduae si QS%SSremnant chamber,
rotation; he specinen p esen In
when ﬂmsayrrmle és {pocgemnd maept ameynt Mepdmgemtpredmetermlr@dslayel of the
specirgeh st SRR Jre ahSES ot RS BB v e

remnaf®¥hakibeh etBaéébeH dRnifldhAdotdeegémsratditby ebtatibRdf tfe body, and

at the same time, transferring the remnant present in the specimen chamber through

the bottle neck channel to the remnant chamber, or the specimen from the remnant
chamber through the bottle neck channel to the specimen chamber; hydrophilic-
flowing the specimen retained in the specimen chamber through the liquid valve to
the assay site when the body ceases rotation; and binding the specimen present in
the assay site to the capture probe present in the assay site, or biochemically

reacting the specimen with a reagent in the assay site.
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cl ean the assay site, and drying and dehydrating the
assay site. The analysis nethod may further include
one or nore operations selected from searching an
assay site; qualitatively or quantitatively anal yzing
reaction results of the assay site; allow ng the
wreless RFICintegrated in the body to detect the
15 assay site to realize wireless transm ssion;

di %ba¥h£93|§'rﬁ8ﬂ%' dyeRithep ||Q@Gdé%&ﬁ§’ﬁhe td|‘é¥3\n|ng solution to

anal ysis on a conputer nonitor;
clean thenagsaytsitensndl drying mdatemglr@tmge@m assayrsite.
questionnaires to a doctor connected through an

0 rg‘iw rifﬁpquﬁ%‘?ﬁgﬁtbbqﬁéag%%&' R91URES déjB?WcErer?%eratlons selected

nal'ysi s rretho

from: seurthig aassay ﬁt@gaablltetlvelyro@qbeaﬂ&twely etdmyzrhg(rena@:tlon results
chanber. via magnetic force_ to m x liquid.i

of thenasaaugsw%aa#ewmg e WinelasAsRE %ﬂﬂ@lr%«} i jhe rb@gv (0 detect the
assaycﬂgnger Eieemetésgglrér{% ?sbﬁ35ég%Xgﬁggaﬁapﬁglsg%\%gﬁlbégﬂgnved from

centrifu orce u
the admydm@naa La;omputéf edmnter, drads eemote-trbesmitiag idiagrnosig srsults and

body, while t d t at
questinppsiEs H%;‘ éqm?%egnnef@?gge%&sﬁtgfbﬁ“tﬁﬁbesf ’??wa’a?nrg)éy‘iﬁﬁ'r“g‘g ihe

doctor® ,tég@n say site using the tenperature-control
p %ﬁ&éanal ysis method may further include

searchl ng a specific one selected fromthe plurali tg _
of Thesanalysis esethnd wvay duttheminchisiesaewingamagoetie ariciggbeads in

i BB e SREb R BB g gmoer

spectroneter. The detection of the assay site using

t hahepatdlysisehethodayiap éurtiesrr ineldideaprevehtirgy flaidaleakage from the
t he chanber through controlling the rotation angle of

specimeg chaaiper (i GRtEi aéf%fﬁﬁéirs"iﬁ)?dfoé“q)Nab’@alf'%V"&Q)ﬁnHtPéd/ shape
basedt&?fh%t r%té}ront %frﬂé‘rggf th@eb \;//FHFI@ e a4y ??tl ; rch

Sequenti a neasur i ng t absorption
| n the respect ive assay sites during rotation of the
bodhet dnalysjs nsgthod-raayl fietisarrigclagds apndiolliey thei tegperature of the

bl.ank . ti d t at f th
assay i s, by BHTRE20EF EENP TEARE. Sour co. dovi ce of t he

spectroneter may be a white |ight LED, an RGB | aser,
Or THe dalyswhéthbd My elirtirernhdllaki dearéiing as§sedficdes selected

(LDs) are integrated. 15 The detection of the assay
from the tpdurabyref assaySilestansheeleetingaihg samgdand detecting the response

of the specific assay site. The detection process may be carried out using a
spectrometer. The detection of the assay site using the spectrometer may be carried
out after searching the chamber through controlling the rotation angle of the body
using the stepper motors or gears connected thereto or through the azimuthal valve
search process, or by sequentially measuring light absorption in the respective assay
sites during rotation of the body through space-addressing assay sites using a blank
solution chamber during rotation of the body.

The light source or light source device of the spectrometer may be a white
light LED, an RGB laser, or an LD module in which a plurality of laser diodes (LDs)
are integrated.
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passi ng specific wavel engths of light fromthe Iight

source device of the spectroneter through the upper

base material in the body, or the assay site in which

areflective layer is integrated; and detecting |ight

reflected by the reflective layer using the 5

phot odet ector to neasure |ight absorption of the

specinmen in the assay site. The detection of the

as gy %Ibfe%tléﬁ' 88 th@eawtsﬁtenﬁﬁlﬁﬁ Y dpeetrdfeter may include:

measuring |ight absorption of e speci nen using the
passmrﬁnemfm waveienghhsagjdlshb&onhtheH@hbeqyroecdeymeaohthe spectrometer

oo SHESHRR SRR A S SR P 5 8 WY Mhecive

layer ¥ IrRbG%dd) ém@mét|dd1ﬁ?n1tesefletcsed 1By theereflerting rlg er using the
rocess may further include adding a cleani n%ﬁ ut| on
ass

photmfeietﬂﬁé to g8gagure; h@ttabs,qrew pﬁéhgss@wraw dn t ay site. The
detect%éﬁ%?'tﬂg A C5ite TN éfgre n‘?lérxl dé"}ﬂ?asurmg light

ing the assa ase on ce gal

absorptmnseﬂtri@ysﬁevimbh arsing theh ﬁhoi@déjectcTMatég:ﬂ'BWm hhédin*dystb obtain
formed in the drying and dratin

deh é/ processes rrag/
detectiqna fpeidls, rAchdeeeivel e fsde tioss eesUlis” baingr e yur less’ RF IC
mtegrét@&‘?ﬁthééo&?tcﬁﬂﬁg%ggsf%mn tﬁé“;%sﬁﬁgiy may include: a

preparati on prepare or RNA from bl ood
serum obt ai ned fromthe speci men chanber; an
amiﬂh'ef¢Iemihgrprobmﬂamaytfurtheplnclqﬂet addiDhla aedniRigisolatieh to the
on chanbe fragnent the anpljfied ,
assay e B Tats s ArordueRend P CIRgpRG RIS MERdUE B ving
and déhyirgfied ehéraBssl sitd fba's@dtdiﬁcéﬁtﬁﬂ]@'l‘?@%b%tﬁébafmﬁfotaﬁon of the
i ncorporated into the assay 20 site in which

body. cldjs terengntddebris) formed-n deel drying and rdekydeafing ré,rocesses may be

yviRri di ] - robes having a
trappe o'ﬁ‘ﬂb%hé%ﬂgw%gz%%?gg%o&%ﬁ%@@gg%égﬁbI e stranded
DNA. Various enbodi nents to detect hybridization are
kndm[]brﬁen e!rhllao%ntent ,Thiee thody niay nactedd:r iaf pm)ajawmeshaayber to
ther include, in addition to the chanmber, .a ch
prepareoBINA o8 VA Tr90a bisiodl iserem, oaingdirom, HW‘eﬁP%‘%'F’t%‘ &amber; an

ampllff?:%ﬂﬁﬁ?:ﬁggnebeﬁgg I'a?éﬂﬁ&@%ﬂﬁﬁ@RNA ﬁ 'fr%g&ﬁéﬁf?tl?n chamber to

entr er iIncl’
fragmentl tha@npldledrﬁyAeto a prqntatémmned ﬂﬂrlgihacﬂ-'dxrmmme ahetdA cut in

at.i on or .the fragnentation
a preddlBITiRgg it 1o {0 CRESER REHEN RGN . RroOEag ML G assay
site m@ﬂ'ﬁbﬁ PNR:aphifré %bé@é}é@ﬁaﬁge@ﬁﬁéh %&a?%lstl'ﬂlbﬂ@%d W|th the
anplification chanber or " the fragnméntati on chanb
DNA @mrelmobes bavingga semplemeniany sequenceateeproduce double stranded

DNA. Various embodiments to detect hybridization are known in the art. The thin
film centrifuge device may further include, in addition to the chamber, a chamber

required for DNA amplification and fragmentation processes.

In one embodiment, the thin-film centrifuge device may further include a
thin film cylindrical magnet to perform space-addressing of the amplification chamber
or the fragmentation chamber in the body.

In one embodiment, the thin-film centrifuge device may further include a

heating means to heat the amplification chamber or the fragmentation chamber and
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In one enbodi nent, the anplification chanber includes
performng a therno cycle using polynerase chain
reaction (PCR). The space-addressing the
anplification chanber or the fragmentati on chanber
using the heating neans may S be carried out through
radi al direction search and azi nuthal direction
search. The anal ysis nethod may further include:

a cooliriBbhat BB 1AE BRI n the  preparation chamber

fragmenting the anplified DNA to a predeternined

l'ength; and |abeling a marker on one term nal of DNA
Thén Dpre aepbodimenti dhe pampéticatiany chambesr inchidesdgerforming a

nermg 520, 86080 882 S R 0L R 8316 i e

ampllfiml?ioﬁ meahﬂjerldrcﬂnédeagméﬁmbhmm U2iRg ahé helaifg means may
mplification chanber after nplification; heating

be carpigd qufiaRreugh iragjat Wéeqt@atsqagcm@aﬁ@arauthabdvemrbsme

(i ncubation); and/or producing single stranded DNA

(et hfis. b RS SR FrRIGR: B TEiRaCBW BERNA in the

These and/or other as e I nvent
prepatationrahaanysar Fagmentingthhe amplifidd IBNA o epriedetaimimexdrienigéh; and

_follow ng descript.io he enbodi nents, taken in
Iabe“r‘,gg%f"lﬁ\%?'?%OWF#’?'h@PﬁNé‘panyi ng Iolr awi ngs of V\,h: ch:

FIGS. 1 and 2 are a sectional view and a plan view

1 st me Qﬁmpﬁfléahlo'h bridcBss #Ray wmﬁ@dm@m@br fotatitih-86dlingEbased

and a thin filmlayered centrifuge device drive to
on hlgbtﬂmedIFOtailpérC&tthQJbOdV t he device according to one
enbodi ment of the present invention; FIG 3 is a top

V' ‘ﬁ’f" bhd uéHb%lr{? Ghtd fﬁl | q’ ér%hgﬁd ogg n?ago%ﬁﬁgr 4nclude:

rmanent ragnet actco O one e

incorppraimnDNA%emt tmnaniﬁllﬁ?catmn shambedaftéer ©NA Idrupltfrcatmrm gheating
thin filml %red centrifuge device drive to

the D {Usingh dhe oMatRg MRanshita mﬁptw%enﬂNASﬁ;ém@ebau@)ofand/or
nmbodi ment of the present
prOdUé:hg‘ent o%ﬂéﬁ#%@%&ﬁ%a&r& S a spectrometer using a

grating mrror according to one enbodi ment of the
resent invention; FIGS. 6 to 8 illustrate a nethod

BRIEFPBES&éRlé’JﬂONgOFrTMEWV\BN@ using a 5 spectroneter

on the thin filmcentrifuge device according to one
enbodi nent of the
These and/or other aspects of the invention will become apparent and more

readily appreciated from the following description of the embodiments, taken in

conjunction with the accompanying drawings of which:

FIGS. 1 and 2 are a sectional view and a plan view illustrating a thin film
layered centrifuge device and a thin film layered centrifuge device drive to control

operation of the device according to one embodiment of the present invention;

FIG. 3 is a top view illustrating a slider provided with a BOPM and a

permanent magnet according to one embodiment of the present invention;

FIG. 4 is a side view illustrating a thin film layered centrifuge device drive to
operate and control the thin film centrifuge device of FIG.1 according to one
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present invention; FIGS. 9 and 10 illustrate a liquid

valve to prevent |iquid | eakage during centrifugation

according to one enbodi nent of the present invention;

FIG 11 illustrates a stepw se centrifugation process;

10 FIG 12 illustrates a bottle neck channel according

to one enbodinment; FIGS. 13 to 15 illustrate strips

wherei n various species of tunmor markers are fixed in
embodifferit Of Rdpredeht Meehfiospot on the porous menbrane

according to one enbodiment; FIG 16 illustrates a

thin filmcentrifuge device wherein a plurality of

addey 5 ilslptess aasprecifanelge d'sing gageatingl nifodiaceeiding to one

r 0 [ .| ab-on-a-chip process to assay

embo<\§/’|grfeltn Sztiep%%gﬁéﬁ@%ﬁy#&r espect to a single sanple

according to one enbodinent of the present invention;

FIRBGSL76i fd @stlhastrate aa shethaids forpdeteesiagf tie assay site using a

transferring blood serumfromthe specinmen ch nbder to
spectrometerpp dhe A ey CoRIritiat:{eMdeR RGOOT fq Age Iqr@ao iment of the
preseﬁ‘tﬁﬁ@é’rﬂmﬂ;i c 20 fluid flow process using the |iquid

val ve and the fluid fl ow process by centrifugal

force; FIG 18 illustrates a state in which bl ood

sdrlG®. 19 amel 10 ilbetrakes ayliguid evadlve toepreventidiguids thakegasduring

.another embodinent different fromFEIG 17 EIGS 19 to
centrifg8fiT acERars G s abogiiReyae presin iantor |

centrifuge device 25 further conprising a dilute

SEIG! 1 DRluStratedas sRIPNTES CenBBugRIIPAITe0eds) t he

enbodi nrent shown in FIG 17; and 18 FIG 23

illustrates a thin filmlayered centrifuge device,

drfile 12 dlustrairs 2 Hatleoneck %tp;anrt%acwélrtgﬁorprfq eppbodiment;

centrifuge device according to one enbodi nent of the

pr t12 4 [ | Te i
PTEEN3 Lok Mshte HipaMere VoS Sttics SIURidifdcers are
fixed pr éseerformi ofvantine@mr srahphetheopordiiscmemberarnd ascordirgl to one

I.n_the acconpanyi ng draw ngs, wherein |ike reference
emb°9'fm?é}ta| s refer to |ike elenents throughout. Reference
will now be made in detail to the enbodi nents of the

PIFREENG illustrates a thin film centrifuge device wherein a plurality of assay
sites are arranged in parallel on different sectors to perform a lab-on-a-chip process
to assay various specimens with respect to a single sample according to one

embodiment of the present invention;

FIG. 17 illustrates a stepwise process for transferring blood serum from the
specimen chamber to the buffer chamber by alternately repeating the hydrophilic
fluid flow process using the liquid valve and the fluid flow process by centrifugal

force;

FIG. 18 illustrates a state in which blood serum flows to the assay site by

centrifugal force as another embodiment different from FIG. 17;

FIGS. 19 to 22 illustrate stepwise processes of the thin film centrifuge device
further comprising a dilute solution storage chamber, as compared to the

embodiment shown in FIG. 17; and
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i nvention, exanples of which are illustrated in the

acconpanyi ng draw ngs, wherein 10 |like reference

nunerals refer to |ike elenents throughout. FIGS. 1

and 2 are a sectional view and a plan view

illustrating a thin film |ayered centrifuge device

and a thin filmlayered centrifuge device drive to

control operation of the device according to one

erptpgd QBHﬂl!istﬁsfteé Iél‘i‘thli?r’f ﬁﬁﬁ 'I'éyérééi Q!étn'tﬁm?e RRMYIE Hive t® front-load or

Fl GS. and 2, the thin filmcentrifuge device ma

top-loac the th;a fllrms:etmynfuaeed@vm a@chmbtomneaemho@lmant my e present
mventfo' | m devi ces such as conventional disc devices
hel udi ng CD-ROVs and DVDs. For exanple, in one

enbodi nent, provided are a thin filmcentrifuge

device 100 in which one or nore chanbers 130, 131a,
DETAILEDDESICRIPTAGIN 133 to store various buffer sol utions

required for analysis and to perform various chem cal

processes and centrifugation, channels 92, 93 and 67

t o Rulafdneet Wil @dv be freades vl détaiing the embbuaneiiterdfethe present

an assay site 132 and _a liquid valve 7 are, integrated
mventtsw £xgRires of whighsare ﬂhﬂr@eﬂnndhplawm@@vw drawings, wherein

o SR MBI 1K Bt oy BRRLL L e 2o,

erence nuneral 100
nmeans a thin filmcentrifuge device, which includes a
bocﬂ%efeweraeba'tﬂenomttm mdde frodetad ﬂmytHeamhbadimgntamful}npepresent
25 base mate nt er rreﬁbate base materia

inventiag, &3 3ales ShuBietyareclsraBe TR bS bR AN Gefengg evherein
like refé@éh@@nah%@alsrﬂéiew@ﬁke bRenahiatiugh8ds. 93 and 67 to

low fluids to flow on the respéective base materials
durlnglnjectlon molding; a liquid valve 7; a 19
safhB8. dhane @r are3a: sestispalcyinwnanthanplan viewallugiratingnarhin film

Iayere{}h%fmg1 (519‘1«‘3‘{}& %%nﬁzﬁgﬁhﬁsﬁléﬂ%ée% éc%ﬁﬁ'lfH@é‘ o%%?c@/gﬁvé %o control

operatidroseing dsliey ectdrdingte oneodémbodintert @fitie prdsent vehtion.
fi I mcentrifuge devi ce 100. In one enbodi nent, the

in fi]lmcentr] e devj further clude an

H]eé g tpoﬁ@, hg ge ébﬁd%}@m eerﬂrlﬁg%aﬁv'@%mxéped ealized
by '"t‘*%%*?%ﬁ?%s'?ﬁéddsgﬁp Lané"eff‘ WycSaRCaL BRI bjsc devices
incIudiagr@BgBG)Mmpndlﬁ)\éDSO Fctmeeldameta 1o ronef embndlmémtganlrowded are a

thin g5 Bl e el B ED S CoHEE SPARORR APy (e 131b,
131¢c Wﬁ n8lto étBr@Oﬁfl&!ﬂ?Bdﬁ&e%Iutléﬁ? ré ifed fdr'EerW‘sE‘%'nd"{Byperform
fornmed between the base erials 1,

varloua Cbﬁamailpr@mqw@ arhi mmrlfu@aacne@hametl%aé 93r|aad 67sto enaéale the
buffer é”'oﬁ&tlons to be transferred, an assay site 132 and a liquid valve 7 are

integrated on a thin film disc; and a thin film layered centrifuge device drive 100a to

control operation of the device.

As shown in FIG. 1, reference numeral 100 means a thin film centrifuge
device, which includes a body or a base material, formed by laminating an upper
base material 1, an intermediate base material 2 and a lower base material 3. The
thin film centrifuge device also includes: the channels 92, 93 and 67 to allow fluids to

flow on the respective base materials during injection molding; a liquid valve 7; a
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materials 1, 2 and 3 are adhered to one another by a

thin filmadhesive tape to constitute the thin film

centrifuge device 100, and the thin filmchannels my

be provided in a region provided between the base

materials in which the thin filmtape is omtted. The

t hi ckness of the thin film channels may be determ ned

dependi ng on 15 the thickness of the thin film
samplédRfhsr 180€a Spetifren! eMarbeekBaas a0ferhfgnt Bhambet M31b; an

channel's, strong capi | lary action to fluids may occur.
exces$ ghambesBde arepssay dite 18Riapdreygshbchamber ABA. flinese elements

are e Sl A8 Lo RATRYS: B Bl by 00
is illustrated with reference to FIGS. 1 and 2. 20
Relreoegcembodiemerit, fDthindilmaderdrifagdi denéaes efgy further include an

outiet ﬁ%ﬁﬁi&ﬁc@aﬁééirbggeaeer?ca@%%ﬁfeeggﬁegﬁiﬁﬁ'ér%n'af%ﬁé:é sapples from
the sHoRhER TPl td e sanfIE SERARARrHET HnelBliet 12 may be

cates a disc rence nunera I cates
arrangeds appbsitec harther ditectionoos cehtrifidgalnfoecs.edin Enoﬂner hembodiment,
S l e inlet. Blood esent in the s er .130
outlets T2Bf AT erid o nebk ShgRNe A oS ePs iy S REh A channel.
speci nen chanber 131la and the remmant charrber 131b,

whilh 8né fefmﬂstsuimeh@qherthm filhl ¥hdrfiedhesy b&fskned Eéﬁvélirp% base

is transferred throu set -anpbunt channels 93 to the

materigiecbsd apdahby e azEm ?*shened éentfﬂwaﬁﬁwswe)tape Tthatdedthe base
materngs qo&a&h&) rﬁ gf'e a?iﬂgFé)djgo ]o(?} X e Qetﬂﬁpﬂﬁﬁ]tadheswe tape to

centtrifugatl on esec

constiti@rtherthih3filmn afed\trifbgerdﬁvmﬁ Oohéwﬂefhelﬂiib fllmhclISanr%Ps may be
separating blo q%jpr esent in the remant chanber 13
providgd & Tegian prpvidad Bplwgarsine Rasgmateriada in which lsleotam fim tape

is omllzgz’é.om'\?rfﬂlc?ﬁ%g‘hf’ﬁﬁét ﬁ} fllrp’t%ﬁérZrEQE tnﬁéeWEé Hetdmihdy| 'd%ﬁ%fé?mg on

e neck channe 0 conn ecl men
the thitRhess of tine thianfilanadhésivddapd.3 hue T@daoWdhtdkaes&aok the thin film
ssage, allown

channgfta ianen caelaes aahie iy MRS HiavaBeaiain @i agdodiment, the
thicknésd 6f %B%fneﬁmﬁzﬁ@hé‘sh@é‘%e rha} He, f@implego. bb@ﬁﬁ'n E0UFm.

present 1n the remant chanber 131b to the speci nen
chanber 131 a, when bl oods present in the specinen
chétiﬁﬁelnafteuaarwnembndlmelnhwheremambempm_I.SOb@pd is illustrated with

centrifugal force generated by
refererﬁ%egq‘:ﬁ ? Fﬁgt body 100. That is, the bottle neck 10
channel 67 provides a passage, enabling blood serum

anReférghbe onyheral 9206ndicgkelsya dispenser, a pipette, a syringe, a lancet
or a sample injection means to incorporate a sample, reference numeral 121

indicates a sample inlet, reference numeral 170 indicates a disc hole.

Reference numeral 130 indicates a sample chamber to store blood injected
from the sample inlet. Blood present in the sample chamber 130 is transferred
through the channel 92 to the specimen chamber 131a and the remnant chamber
131b, while the body 100 initially rotates, and excess blood is transferred through
set-amount channels 93 to the excess chamber 131c. Then, centrifugal force
caused by rotation of the body 100 causes independent centrifugation of blood
stored in the specimen chamber 131a and the remnant chamber 131b, thus
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noved fromthe speci nen chanber 13l1a to the remant
chanmber 131b during centrifugation. As shown in FIG
1, the remmant chanber 131b is arranged close to the
external circunference of the body, as conpared to the
speci men chanber 131 a. For this reason, as a result
of novenent of bl ood serum and erythrocyte through the
15 bottl e neck channel 67, erythrocyte is collected in

separdtifyy bRERaHeseMeRbRE Eddaftthanti?oB 13La8 WdISas M lttﬂéﬁa‘&fi'cimen

in"the specimen chanber 131 a. The bottle neck channe
chamigr 13 ibte bloap ssaumaedt ewythrocyiesi | m channel s for
col l ection of blood serum and erythrocyte during

CER IR o ke 3 e PEEK GRATRR. Tomnect o

specinséaahambes 181240 tive esimnaht iearmbevi13idsl Thelbotte neck channel 67
additional outlet. That is, the outlet 13 of the

providgp e PASSAIS HRlleMaRg fransieraplstheagndhrasyi@s ereseet ibfhe seecimen
chami TP EIRTRS oo Sy A9 B N9Blo0d e prosentn e
remnani ehantbleet! 318 tofthé pectpat chambehdBhay whahadbloadsptesaot in the
s Sha0 oL ufy s T HRRg .S ool oy
centrifggé?ﬁcﬁge ﬁe@e’%ﬂeaob‘y@ hot2hiBRDA fheC ngi% ig‘:?@geq'h‘é?“é,’ the bottle neck

roc may be adm xed wth serum agai n,
channeh6# proeidesdy passeges enabting dioodrsatum sandi erythraeytet io be freely

| ect,ivel t t I | opd f .
moved 3185 e heBRl i 88 Bublt Sraraper, 121 rurna
centrifufhfion.C38E shORMIRTFICY | EtheSreAtHENt @AaMUER 131808 sFRINgE close to

again, making it difficult to extract only pure bl ood

the externahgirqumferense efdhpbedynas campapedis e spaciman chamber 131a.

ror o8BGS T RN bR A B 8 SRR g o

bottle meek &M@Ew,ﬁémﬁrdcpteerspcdlﬂétwwm rémeaApesamder 131b and
chanber 131a and the remant chanber 131b to prevent

blood seyrg i eellested inttherspestragr ghamierf dBYa. t he r emmant
chanber 131 b is provide in the formof a capillary

t i ' I
g PP 17 R 58l et et o

collectiapiof IHogd Searhi amd efrythhecyte dusing cdrarifugatiaB81boorsuch a bottle

S Pt T i i
need RSB pRidEd Wi aﬁrédd?ﬁ&?é{tg%gew Thatis O S@leiM3i oF tt\ﬁgpecimen

speci nen chanber 131la. Th ondi ng force between .
chamberrf3ieealsd acteeas anrautliet of thebremnaat dhaarzerek3jtbHpothe eentrifugal

rco USRS HEAEH PR BT 0, ST B Sencl 8 o
speciriéRichb@bér 131a cannot act as an outlet of the remnant chamber 131b due

to the absence of centrifugal force when the body 100 is not rotated.

Although blood is centrifuged well, erythrocyte may be admixed with blood
serum again, when the body ceases rotation. That is, in order to selectively extract
only blood serum after centrifugation, the body 100 should cease rotation. In this
case, erythrocyte is admixed with blood serum again, making it difficult to extract
only pure blood serum. In order to prevent this problem, primarily, the specimen

chamber 131a is isolated from the remnant chamber 131b and secondarily, the bottle
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10 tube, centrifuged erythrocyte is not adm xed with
bl ood serum even when the body is not rotated and
remai ns on the surface of the remant chanber 131b
Accordingly, the blood serumin the specinmen chanber
131a is not adm xed with erythrocyte and naintains
its state even upon non-rotation of the body. In one
enbodi nent, the excess chanmber 131c transfers residua

neck ERATHRISG7 |é5|nbér%8§e@ hi&ugant Bt Séﬂecﬁ‘ﬁ@r‘#rﬁhé?ﬁ@émqmg3and the

to the excess anber 131 c by centrifugal force
remnageabambed 18y briot preivent feidt tiansfed yherebetwagse ribirdly, the remnant

chamef 331 R ot it 056 B obaateby fIBE it R EeiaRt (ragrow o
allow &ERFbERE t@h@ﬁmﬂh id e defmant ehdaiver M31eddud e |r|iﬁe?@ﬁit capillary

havi ng a hei ght higher than the thickness of th

action géthg femnant mmerg‘:ﬁ%w thondingn e redweean dhg rsqrﬁa@e of the

remnaGEEndinp BT st Birocte by fe IR B MBI B o Gytirooyte
with blbod. sdrafrefre treee speoiee cB@r&be'rsmaaba'he bariding dorce between the
al itgnrrent required for producing  and asse[fn’gql g %rhe
surface 1o the | remnait r ehargeet hi1oe andoSIYIOCHiEs &S Hitrvedogm strong
viscosl&@?e figige ocxfétne‘?\rllg?ﬁ Etgézl"élr QA=A 1319 k119 theRorm of of @ CﬁpI"aI’y

cat €S an assay site in
tube, entrifpged enghodoytd [srnotkamdlxeg wifhobloed aeplire, ev@noﬂh@l thﬁ body is

not roefechaed Femai o the Sutadeaf Bie Femnant darsber 4B Aegordingly

the bldddPserBniPine. sﬂéd’rﬁ@ﬁ'@h‘éﬁ*berﬁ%ﬂ‘étlé(?{b‘i)ad\%lf(éﬂ ARACErBISCcyte and
are stored. Reference nuneral 41 indicates a porous

maintairshits aiaée evers uppp nom-itaticn ofitbe be@lycapt ure probe
provi ded in the assay site 132 is fixed. Reference

gF a,% %ﬁbgiﬁge?& @1lét é\%fesgt %é{ﬂﬁ%rpgﬁw g%ng‘ﬁeﬁ@fe ngl (excess)

blood ﬂfromg"h?tﬁwée‘t éxﬂ@uh’pcmm‘@@e tarifie Rxcess themper I1B1éby centrlfugal
Prior to washing, the Strl(ﬁ}“ iIs dried to

force ganeraterdy r@ntatm@fsuh\e@dw Dapesdingen gpmref’ Gfihickgess of the
set-an{dqu%tvl%%nﬁg nqh e “anff ?Ft RAGY @L(BFI tﬂgc? ?@M?'r@ﬂwamlng in the

ngr edi ent S usil on orce.
specintgrapipadben Bhaz mmebe aeteratiaade Thé dileodl hawng a height higher than

centrif tio may be transferred thyou the | iquyi
the thigkness o he %@%li@; Shaiol 5 e begkanigrFg -t pydh the st
amour{t |dhnkl gg’sto"tﬂén? @%9&01 @?@B?r € éﬁﬁfﬁﬁépfbme generated by

Ref erence nunera |nd| cates
rotation af ez bodehP0s

Reference numeral 290a is a base hole for alignment required for producing
and assembling the thin film centrifuge device 100. The base hole 290a is injected

into a fixture provided in a jig.

Reference numeral 132 indicates an assay site in which a capture probe for
bonding (for example, biological specific binding) to blood serum in the specimen
chamber 131a is fixed, and/or reagents for reactions (for example, biochemical

reactions) with specimens are stored.

Reference numeral 41 indicates a porous membrane or strip on which the
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10 generated by washing. That is, debris which does
not bond to the capture probe of the assay site 132
during rapid rotation of the body 100 is trapped in
the trash chanber 133 via the channel 94. Reference
numeral 211 indicates a slider equipped with a
per manent magnet 5a, which is connected to a slide
not or 109 for operation control. 15 The fluid flows
capturéf;f‘robs%rb%eéd G tﬁ@%s@&ﬂ%itéfwis fix@IC eR&Rsrered Huiesral 13 is an
Ional force of dy, or super-hydrophilic
outlet pmamdetbm thie aﬂsametes1 32Revhick: geaeraie® K| StEaM UpEN Fapiggotation

o tne b0 B b FRSRED, 4, B s 1 i

dried tBMproRidté fiffuick bpadﬁélsrﬁﬁ? ts@lultlaﬂcbn e Qmpvcﬁmng)th@l washlng and
optical discs (for exa or DVDs), reference

wash bﬁﬁhgf@lllndl%ﬁer@uém%lég@ﬁ'ﬁ*@ﬁ d&'@\ﬁpcdéfﬂb‘-f'o"t‘ Ff%rcﬁssay site
132 for quantitatively or qualitatively analyzing the

as o Béﬁir& oDt i h(hgaébe?ﬁﬂ@n | dhafibdr ﬁﬁhg?: Rentrifugation

measur emen at us orescence detect
may biettaneferssd |thr®g|ghsﬂfmd1qu|davalpec7 rtoptiet @ssagrsiter 132 based on

surface | aspron resonan SPR) detection device, and
hydroghtlc @lﬂf’if@g(s ‘ﬁh%’kﬂﬂﬁ)gB@(/ﬂég C%%%g 59(16 '¥% the assay site
detection device 103b constitute a bio optical pickup

MO @i ErenBEPMUM TSN 1133 10dicatéar a0 UashmpdhiBuit $o Ofolldde debris

fl uorescence detection devices and SPR detection
generatedi yewaahiagk nbvat isndebris which daes robobendim e gapiure probe of

t he t.hi I trif i
tho i S 3 LIRS Bl HERTEYY S Bl 300 PR e vash
chambErddxvib BePWhadealioxe 103 equi pped on the slider 211

and a slide notor 109 to control novenent of the BOPM

device 103. A permanent nagnet 5a is npunted gn the
s| Rederepce, humeRaly 24kt Ingieatethih Sﬂ'fiﬁ?nesl%wffﬁdvl 4 permanent

magndP ¥ Binicfs o ReRRY BE Bl o169 R i o oS o

The space addressing to the assay site 132 may be _
r edlhiezibid kf;owsadi'eareasiizdd atm' tnet crntriflioat forice rdaerived dromaatational
t hal  direction

t of t d
force %fggﬁgw |y2°'é§u9%T y&ﬁ% Ferﬁ%éh a2| MEI& | on search is

a process for transferring the per manent magnet 5a in

10 resfercal niheRs tiganindiates ai thircAl cghdridal PyagnetitdGpatially

t he permanent magnet 5a on the slider 211 on the
addregpthecagsaydsiieg138.amet er of the thin filmcylindrical

magnet 291.

Reference numeral 103a indicates an optical pick-up device to read
conventional optical discs (for example, CDs or DVDs), reference numeral 103b is a
detection device of the assay site 132 for quantitatively or qualitatively analyzing the
assay site 132, which may be a light transmission measurement apparatus, a
fluorescence detection device, an image sensor, a spectrophotometer or a surface
plasmon resonance (SPR) detection device, and the optical pick-up device 103a and
the assay site detection device 103b constitute a bio optical pickup module (BOPM)
device 103. Various embodiments of the fluorescence detection devices and SPR

detection devices are known in the art.
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Then, the azinmuthal direction search is required to

overl ap the permanent nagnet 5a and the thin film

cylindrical magnet 291 on the correspondi ng di aneter.

The azinuthal direction search is carried out by

slowy rotating a spindle notor 102 or 15 repeatedly

operating short rotation and stop of the sane, while

the slider 211 is stopped. During slow rotation or

Se . . Q. - r .

oy rone PNt he dRinoh SRR P spabdfddyossing the
assaytdite 138 imcfudes thglbiodickegl opticat mead e (BOPM)edevios 108 equipped

on the ShdgioA L Andrh, Sidd Tt ahB e Sinird iavanant ohfhe BHPM Gevice
103. ﬁgﬁ%émﬂ eﬁ%ﬁﬂa% id hdumtsd eASBe siiderte, ReaPREMhe thin film

. magnet 5a and the thin filmcylindrical magnet 291 are
cylindrdgal gmegnel 294ddnd engvameninot Ieeprdindiesi abMOPMnhdevice can be

Zi, mut hal ipection searc be carrjed out.b .
contrcflBY;sittef of BT bt FERO Cudp £ S e BR it cthe assay sie
132 map teaiafized by ra®angsd adini@hahdirsdtiehtsedircii.he spindl e

nmotor 102 in need of the azimuthal direction search.

The_ rotati on of the stepper notors enabl es control of

t hOneeaegimenigpiehsradizs andazipuinal direstien seareh is as follows.
The B RRREL MRl 3 S dsR ot BRI ) B Bl nbde sa
a radial didextiod] Whicthis barriedconniey nesling tize pennaaént maghebba on the

e 5 0 LR LS o ot 201
Then,:tlﬁ]\? ﬁzi?_’rhl%tﬁhlccﬁfgcﬁib b%%rcfids Rvired td ehsp %@PS%aﬁéﬁi rﬁ%‘&net 5a

ilmcentri evi ce 1%@ I'S p"aced n front o
and tle thim filmecylimdrical trhagnetr 291 atnh ethehcourgspendirmtdiameter. The

. ole.170 of the body.. Referenc nunmeral 188.i ndi cat es
azimulfi Big o ssorael irietcedt B Sawi ok A spinde idor 02 or
repeat@@y ©Beratifgi Stort tetatidASafd BES AfSthkosarhabwiileathehsiler 211 is

processes, detection results of the assay 5 site 132,
stoppethal ywing slaysrptation ek savenal sbert rabdatiamofide fspindle motor, the

perma BhE Thidiet 7 o 8. biter, 20 WolpPfifrts, i RO BigLbyarica
magnetrdPr prisenn onhe CorieePomding diginktest B@NBSdys 100 Rannot be rotated
addition, the rrermry%rgr ovided wreless RF |C or an

by slow @Ibﬂ"lq).@ r@@@ipaémebg) . 9ng@ﬁr@gtm g).(;%ﬂhg!ep@g(@en. In this case,
the pofRER¥fh naBnet 5 ShTRey B AETAGRTA IAglek 281 s o

ot hers' use w thout perm ssion. The wireless RF | C 188

i nth addiioa, smanothe€ erabatiimeinh eherdzimotital aireofion lsearch may be
carrietgI e{),t-?tL gi’/s cgﬁtr!)ﬁ%nés?otbﬁor? U8P Islteerglpetro nt10 %rs(,: ev(}ﬁircﬁl a(r:e? nrtniaglhanically
connected to the shaft of the spindle motor 102 in need of the azimuthal direction
search. The rotation of the stepper motors enables control of the rotation angle of

the spindle motor 102.

Reference numeral 116b indicates a flexible cable to connect control
signals required for BOPM 103 on the slider 211, which is connected to a central

control device 101 through a wafer or a harness 116a.

Reference numeral 181 is a turn table on which the thin film centrifuge
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101 through wireless transm ssion/reception and nmay
thus be utilized in personal privacy encryption.

Ref erence nuneral 110 indicates a wireless electric
wave generator to supply power to the wireless RF IC
188. An alternating magnetic field 15 generated by the
W reless electric wave generator 110 senses an

i nduction coil provided in the wireless RF IC 188 in

deV|ce""‘F(§(§"'é]I BRe_dWMahl thé Qﬁ’hnﬂrrﬁcéh’thﬁjget @e\ﬂ@@qmt@ p’laced in front of or
ficient amount of electricit he sane

on the dsop tod tmrmnesteblalzthr@glw cm@alyhpieené@sofe hecbedy; vmférence

o BTR3N8l R R 5 ek P SR Ry, g v

which Picd ke BrdtBcdlBFomdarebesscHiy précdsidsbasrsttion rébuldof the assay
al ternating rragt;netl c field generated b]y rotation of
[

site 18Re apatipis1 @tmorithme ridandard oeP it valuag |4gtgelian, and location
mformgﬁ{)r ayet?lte %f%lﬁ%ﬁ?&ﬁ%@%gﬂg s%ﬁ&af%dl 3r6]vn?1|r P%ﬂ%ﬁngﬁbs and

informatioih r astgratddV inith aelfomlgngsiiso olme aeliafitizoh, nthet ,mérhery-provided
wireless RF I C 188 perforns tenperature rre%iur,errent to

wireleg JUrIE Phn ElRsHGItas eviee BRaY (ROTEs RIS STHGSY ARFryPtion
informti6 ! Eﬁq bdl’e.rﬂfpﬁgﬁcgl@ glg)f{fiet?é "Hi?g\ filth &Qﬁrlﬁfﬁb‘aaévlcé Ot'P\h%CBreventmg

evice can mal const ant
otherst aspavittaut pensiissipra Adet wingless Rfe dG| 188 irmydarsad imnart IC card.

The el RS AR LR35 sSled Kl el sovo

101 tHréu¥h tvl?'ifé]eé@Qrarn%ﬁﬁ§3|8ﬁ/r§&ﬁti%n3gnd YR8y e8Ss b hh&ed in personal
reaction wth specinmens, for exanple, in which

privacpi entrgpiioal Reference n@oeeaid1 dbtlicatep ar wirelagssi @bmr@r: wave

oenerdg SRS A 8 b HST Y B AT ot ol

generatetobyatheORireldel @ectrieSivadat gerfdidtdresto rsepigbs san induction coil
according to residual pesticide and antibiotic tests

provided in Hlee Wifeless Rin 6188 in ageordanre avith Elemiagsiule, to generate a
sufﬁm@r?trédﬂg@nt Wélegﬁl{pw p?% H’%%rﬁ%&%ﬂﬁerﬁ%lgg RF IC 188. The

production an I'st
wireles elgotticiiave @ersératqr,ls quovided with ar medtipoe perihanemtr siagnet to

e and ani ¢ products nsuners. and a | tur
gener%tﬁoelgefampeége Hyjttﬁ%@ﬂ rq%ﬂmwﬁo d érhutf@r WFP?& Fﬁ%ﬁ%%ubased on
an aueﬁﬁ&n@?n&%&iﬁ ABRY e\ﬁsﬁ{te&kb FREHIS ot {2 8R8§ ¥60.N9In one

orfmat | on. nera con uners can obtain

embodinfent ntliei maltipple pewhamanttrhagndti may ibencirauenfereritiadjg arranged on
e RF | C detector, or |oading the sane

atraygqe]}gq%gthésg%ﬁfyﬁqt 10 centrifuge drive 100a.

For the thin film centrifuge device according to one embodiment, the
wireless RF IC 188 performs temperature measurement to measure the temperature
of the assay site 132 and wirelessly-transmits the same to the central control device
101. The assay site 132 can maintain a constant temperature using a heating or
cooling apparatus, when the temperature is excessively high or low. In one
embodiment, the temperature of the assay site 132 is within the range of 30 to 37
degrees in the reaction with specimens, for example, in which biochemical activity

and stability are considered.
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For the thin filmcentrifuge device according to one
enbodi nent, the wreless RF IC 188 can store the test
results of the thin filmcentrifuge device in a
menory provided therein. For the thin filmcentrifuge
devi ce according to one enbodi nent, the 15 wireless
RF I C 188 controls the detection device of the assay
site, and wirelessly transmts the results thus

ObiFRjr NG gﬁintf"ﬁl ‘E:%Hfrff@ée C&Vléé’laé&\‘&ﬁ? #0 b embodiment, the

st or age evice 112 or™ an i nput/output device 111. For
wireles R HCn 188l ma(yerlrtdud‘ajgﬁommlme saxcboasnta@t teteomed test results

nbodi ne, th /0 d
accordiig I8 rE5RuaLpPcidd B bR EReSEeF hin firhspnigfuge gevice.
efficie®CPleriots 2 adeelkdren ard NstoskiSieeaINY FagibaAs, prédeAibd ahd farming
internet néetwork. In addition, user i nf or mat | on, such

(culturing)hbisiary, disiriguion dustaat eomdaetginfosnatione of Hianmers, nprice and

organ%egﬁ{)#%cﬂ?putégﬁ%@ﬁg %%%%%ugupgmaﬁcr gltbrggﬁing distribution

enterpidesr pidyopuptiiasep rapypslegnd efivsedtkt ftﬁ'oﬂl@cftm Wwith ebse hesmg the
liquid valve 7 and the assay site 132 with a sanp

informgign4 fieneralaAOBBABRS FAR Frfain i¥omatian by NSRS H}ebéfan film
centnfi@%ucg%\héb 4ioe t%pg'@ RN (9 6r ;%ior El?plt iR Qéﬁ‘l@yoﬁ"tﬁé thin film

an absor ption orce ood serumin
centrifube ctr'weciomn chanber 131a through a 19- or V-shaped
hydrophilic channel 7 according to one enbodi ment. The

o1 G B YA, NP rrerduRenBRvERaAbRrcngs 1 o SSGdir, the

W|rele§étF€F 18294 é‘ar‘i '%?or@btﬁ@rtﬁtsi RESURENGT- thef thi filfP@ehtii§e device in a
present in the 26 specinmen chanber 131la are ejected

memary poamited thgrennquu d valve 7 to the assay site 132,
fI ui ds in the remmant chanber 131 b do not transfer to

a 0 ron Lar
Bt NS ook QoA HocdBRl L3 Ind o, e
W|rele§§tRF€>mCO‘f 88 bentrbI@t’mleedétecﬁom lirwitel obthd asééwém arsd wirelessly
equi val ent to the i movenent force of th

transraifss Hﬁtre%ﬂtsptw aw@lrtq@etq e @entsab CABOL Havige e1r0 't @ gnetorage
deVICé‘E‘Fﬁ}Sr Li'tﬁ%npﬁ &h&hsH nuneral 41b indicates an
apsor

reference nuneral 4la indicates a
sanpl e pad and a conjugate pad, and these pads are
corﬁwetmad thio filne centriiugel deviceaapoording toreore aarmbe!djment the

is ato view.illutratln der
inpuyPHt JouBRNNEY DA IVered peien (UREY PEHEBE 1509°r ATAPI or
SCSI %ﬁ goa@kh&g haQing"s cBRiRGhiEBIdn Starid2®d R ftefiHetIHEROHL. PR addition,
user information, such as height, weight, gender and age, of the thin film centrifuge

device 100 can be input through the input/output device 111.

FIG. 2 illustrates an absorption pump provided between the terminal of the
liquid valve 7 and the assay site 132 with a sample pad 41a or an absorption pad
41b to transfer blood serum in the specimen chamber 131a to the assay site 132 by
an absorption force to absorb blood serum in the specimen chamber 131a through a
U- or V-shaped hydrophilic channel 7 according to one embodiment. The specimen
chamber 131a can be emptied by transferring blood serum in the specimen chamber

131a to the assay site 132 via the absorption pump. After specimens present in the
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novenent of the slider can be controlled by worm gear
connections 109a and 109b connected to the shaft of a
slide notor 109. The slider may slide using slide arns
108a and 108b as gui des. The slide arns 108a and 108b
are engaged through screws 110a, 110b, 110c and 110d
on the body of the thin filmlayered centrifuge 15
devi ce (100a, shown in FIG 1). Reference nuneral 116b

specm‘nﬁﬁj bﬁé‘f‘hﬁér 43f| b ard RitE@MrBugh e fduitl vahNeS i assay site 132,

a wafer or  a harnessS 116a. Reference nuneral
fluids inghe remmanacleamaer uBihb datnad tramstardd the liguid ghvendideie to strong

cailaf pht &1 FieyBARE nah GYel bZent ity obto Ralal) fiion of the

bottle HaeR cﬁemn@l)@?atcﬁ ﬂami rsoequloélehmo tthenfldid | oeement farge of the
device 100 of FIG 1 according to one 20 enbodi nent_of

absorptipn pumeeand the dnid eaes Ret &ieastas tadheragsayodte hé? c fRefgrence

numerggg?gincijg?\r}gpa?b%%sé Eﬁ%ﬁ $0u1 {éfér’@gcgyrﬁ{rﬁ&f%% [ihditBs a sample

pad arePatdonjiyasé padngad tsesepaddicateochnnd@tedfo thieetetrhinald of anporous
| ayered centrifuge device drive wunder the thin film

membrapeefte centrifuge device drive, and the central
control device 101, the storage device 112 and the

| Nt/ g%?‘bﬁt GEME Bluddrating aCaRiar ProlidBd ik af BOPM 103 and a

| ayere rifuge device drive 100a are arranged
permaoent hmgnelt Gai acaudisgrtat enel ébotiroeotkot thal present imylention. The

mover S8 & b Aer B 1 Syt CorbRoh i fog B 10os
conneBREERENe SHaft Bﬁa@li@e%bto?raiogm TKéF’shH@ﬁ'%aﬁl élﬁ@”%mg slide arms
arranged on the slide by control of the slid

108a andotO8tnas guidesnVbe slld@ a;msa fél¥enandatfith asx emlaged through

s 355, 903D SIS PR SR B YOl B

deV|cee(1f00%i %hbl/\m hr A B Referehes tiungeral 116b eéhdicstesaa flbmble cable,
l'indrical magnet (291, see FIG 1).

In
which aad:qrnnsﬁtect ogghtd safer 8her Bﬁ"@é’ﬁl tioa o Refetargesnumeral 181

indicales R 14018 clateq bR donid st Bal oA Byeedy .

uge “devi ce cohventi ona
di sc (for exanple, nusic CDs, CD-Rs, and gane
CD$NGVDY3 aosidé hview Hilustrfaitlhma:ﬁlm taiybu@da cdptrifege déviceWrime 100a

to operpie A RRREPLE: Ol HET (Con g devem 101 SEFLE 1 3¢ iiPggo one
embo@Ridrt &f tﬁé?fe&%tdi‘ﬁ‘(léﬁﬁ’or( 1@Rqereree ﬁdrﬁera?hdoomﬁh%tes a body to

st orage Ice 112 or I nput/output device
suppottrtba§hnsr il ktyered ceetrifwge device alrivieel (st | Aactlrcyitcﬂub@b'ate 140 is

continfife§ nghbefl s v BPek Pl b Higiy Bifeg R bitiice arive
under\fﬁé 'trlﬂﬁgllr?gé‘%'éerggecﬁwgbé dedrtel e, bad theaénfrall édvtrol device 101,
the storage device 112 and the input/output device 111 to control the thin film layered
centrifuge device drive 100a are arranged on the circuit substrate 140. The central
control device 101 controls a spindle motor 102 to rotate and brake the thin film
centrifuge device 100, controls movement of the bio optical pickup module (BOPM)
arranged on the slider 211 by control of the slide motor 109, and moves the
permanent magnet 5a for space-addressing the assay site 132 of the thin fim

centrifuge device 100. The permanent magnet 5a can efficiently transfer an electric
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10 el enents. In one enbodi ment, upon |oading of the
thin filmcentrifuge device, inherent [|D of the thin
filmcentrifuge device 100 is wirelessly transmtted
to the central control device 101 through the
wireless RF IC 188 on the thin filmlayered centrifuge
device to informthe central control device 101 of
the fact that the disc |oaded on the thin 15 film

field tb %yﬁ"m"r?filn?% EYIRRicE P ﬁgeg%odls%%c’ﬁl@ SHa Ihhédaltfdr{ the central

centrifuge device. In o ment tection
contral edeNics ‘b(!s‘bcdﬁcwdasd whiathet liee adisaylosided ©82ther dhin film Iayered

centrf FRIRAEY Ebo 4098 51 ERRaSATRRI VALl AR AU s o,
CD- R§ eemd ?éM@%B@DWsﬂQ@tHeOthimﬁln? ééhfrﬁ’ugé geticel108e\WWen the disc
he storage 'device 112 or the |“r'1tgut/out put

is a cqunb@nqllqptlca!h isdethecdevice 48% dieinafard inforratiorereaskisgmbe disc

o it Sy, BSOS US0RRY eBre CL 1 BB ovi 12 o

input/@itpet dedicy1An trarrdersséaacto bédwattérngetheOdptida® pick-up device
circuit substrate 140 to the central control device

(103a; gme bIG. s&)o%g@ @rém eenventiopal pperiatipBafgiaptigal dises.ifen example,

supph?ﬁf%rfdl{‘sﬁ]c% r?aQsA' dJeélu@eé&o%O%%?a 0@ ﬁ 'vgrﬁbnl‘&; tb "®spective

elemehtd.e, whi ch perforrrs conpr essi on by means of
attraction force, 25 based on a magnetic field wth a

o Ve RBREShRE IS G B0l Bon tap AR 1B weRnt TSk ks nherent
ID of tﬂéI 'Tﬁlh5f|lm1€éfﬁr|ﬂu§€'o%%§(%31 G Wfrel'é%él? thrihitt 8 td iHenﬁentral control

di odes (LEDs) "to illumnate the image sensor
device ﬂr@béhrﬁalb dhe wireless RﬁdCLm on4heitbinrfjomiagereshncenttiiige device

o inf ey B8 Hor R oBORE 85 DL TR hAERSARE BhiG: BRne
film lay&resl demtiEflige deardecumeﬂmmd RNYEHIS fith cehffige whligd. can

obtain 28 reaction intensity of the assay site 132 as
i mage i nformation represented by color intensit
unérépnemmmﬁdmenbrdqwctm iesuls pacesiatest wih tfsmassayameew are

transfé’ﬁ‘@(ﬁ"i/at\% S CHomﬁ’qHﬁ,chﬁ I ah¥Shivel8Es RIS ROUBS provided on
l P R e P{@é@ aseﬁhon 4P

e assay -dimensi o
the thcmfltmlcwntmfugbedef\ﬂw metomweelceng’ahszoatrdl delice 101, the storage

devieq BE O o inmiosTRHi SRS T TR detpedomn apssciatogatiy the assay
site 19%'?%@"0@ cartief doﬁt%ﬁ’fr%h%?erﬁhé‘ C?h%?%e'ﬁ?d%étl%he%}s:s%cliar’%% ewi'[h the

I'mens I n the assay
assayssites 032 Dbtbmemunlyea;n ||mage selmfsor rtddi axmaragmbonathecbinmttrsubstrate

t.he as it 0 ned Ref erence .nu
140 to, 8 BRFR et el ol BhEloErds dRViER AUl pUiput devioe 111,
Reference numeral 104 is a compression device of the thin film centrifuge device
100 loaded on a disc hole, which performs compression by means of attraction force,
based on a magnetic field with a turn table 181 and is designed such that vertical

movement and no-load rotation are allowed.

Reference numeral 144a indicates one or more light-emitting diodes (LEDs)
to illuminate the image sensor, the image sensor 144 or the LED 144a is mounted on
the slider 211 or equipped on or under the assay site 132. In one embodiment, the
LEDs include multi-color LEDs to emit various wavelengths of light, which can obtain
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plurality of |ight wavel engths to neasure |ight

transm ssion or |light absorption of the 10 assay site

and nmeasures light transm ssion or |ight absorption of

respective wavel engths to detect reaction results of

the assay site 132. A spectroneter generally includes

a light source, a wavel ength selector, a specinen

vessel (test tube or assay site 132), and a
reactlcﬁhﬂ{tgﬁﬁh):ﬁf He a¥biy Eltésﬂ§2”9¥‘“m'aget|Hﬁ)rﬁ‘1railon4'epresented by color

spectrorreter neasures |ight absorbance of the specinen
intensr_ty)lundemnlllurmmat@rasxﬁa;armutSewayeleagtra and ienabids lguanti@tive or

avatdf§aoghefieih B esh b sRRaRT b Rbay bR o UBRR ST Hpfsiona
correlétlbrf Hefl¥ers the Wa%éfeﬁbﬂ*lse%hdeﬁébGYnfé‘nsit}/ghtl'hef AfUltidodsk LEDs
for specinen anal ysis. Exanpl es of i ght source

include ihtG ead BéERsedREferenee npmesalit07 indioatesod 1asar|hegen generator

usod S ELSURY AR AR 6 AR YT R s,

|mage| $6§H§or810w egaltiay ikriganintdprizlionoaksoeidted \thﬂwe/\/essasy site to be
ght LEDs or RGB | asers or a plurality of |ase

obtamadongfe(rﬁrmq nugiesal #P@ dreicales aﬁ@emﬁ)m&%}ete@; wahlch outputs a
pIurahgﬁgPL(ﬁ}}gﬁ%(\%egﬁqgctﬂg% | 5644, rd l@ﬁ?ﬁ%ﬁsﬁﬁssﬁm br | {&ﬁh%%%frﬁﬁdh of the

nbining vari ous powers o
assay! ster an@nalglasaregenightt Urzmsmlefslomab’r olightwabebmtighh sf ofespective

vt B B SR T g AL LB TR ot
gener%%{j!]ﬁ&ﬁfsl E’aﬂ@?{t%rgé alWa tﬂ%ﬁoégé%‘? &"éﬂédrﬁ@n Lhgssel (test

ght™ absor bance o speci nen at
tube ororaseapomte r@2\aaeide agphetodlietedtght which tseémowedjn vhelart. A
t o out

spectgmeteSmrRantias Ia aeRATR OrapR S ae s B leB ot thd Yssay site,
after it i8 ddNBRdtE@NsidgPa cméﬁ:k Solsfies istick tmw@mmhamnésuon is 100% (light
radiation fromthe light emtted from l'i ght

absorkangecef 0%)n ok lighinsauree rshoulst uiformly |e@mba sumlentrenergy of light

requir%i gﬁépﬁmﬁéﬂgb% %\f/%rsm oﬁ‘l{bé#aﬁpgﬁfr&g \}Iqétn%ri/ lP]e Lgéd in the

presefiti Bivehtion iindlude NOAGStehofifaiiohttiamps] ﬁyéiogéhnobeieuterlum lamps,
represented by specifying the spectrum band w dt h.
white fighisLEPgi a9d arerseslpl e embadimeat thentighit spusce may be an LD

modul?rlﬂ%ﬁlﬁh Ql{/}ﬁ{ehﬁ&tth?Dg lPFEEBSSs&s o8 plﬁglltgtcﬂ‘héﬁﬁmjlbﬁgg (LDs)

source to a single wa

are indgsatedd Wae/ﬂcemga*erqfs a hoglule dewcbe:amhprwm@ds Iasensgtoaemlt red,
wavel eanQBF | ector and. the wavel ength sel ect or

green @hd;blpe rrg)lal‘ngt\(q{@q% Rewgrs i these lasers enghle generatlon
of varlgﬁgr elerigtRs gﬁiﬁgpf‘e ifedbr gﬁéélp?éhénal §isSMTRELD module is a

stribute an incid vari ous
moduleavé| & ngjutality iof Flaser 5d||oUBS|s¢LrDst)ehawng pdifferentenavelenghs. In
accord%eneceFlvﬁth 4t)neu§_i[5]gm%d%5ea}t iIiaﬁt rta]brsrcrbance of the specimen at the
corresponding wavelengths of light are measured, while LDs to output the
corresponding wavelength of light are sequentially turned on. For the spectrometer,
it is important to obtain specific wavelength of radiation from the light emitted from
the light source. Monochromatic radiation is ideal, but in practice, this is very difficult.
Accordingly, for light showing a predetermined range of wavelength distribution,
monochromatization level can be represented by specifying the spectrum band width.

Sensitivity and resolution of measurement are proportional to the closeness of the
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according to one enbodi nent of the present invention.
As shown in FIG 5, white light emtted froma |ight
source 40 passes through a lens 42, converges into a
beam and passes through a primary Hslit and a
V-slit 45a to generate a spot beam Wen the spot beam
is incident on a grating 10 mrror 43, |light reflected
fromthe grating mirror 43 is separated into different
light eWftéd ROST e Iig fit oliRR DsiRdle FEAIEngth méiaé iF&y wavelength of
9 eHﬁ‘l%ect specil I C l\fvavcet englt ﬁs? \?gom ?%e ghtSIr efwggeggg ©
light cén da obtainpdansing amvavelength aeiec’@emldamedNavelem@h selector may
opol ogi cal ace, and 45h
be a flitgpgé?g%r@?gg é@ggfpr E) %q{aﬁgagpﬂytpﬂregf c Qg g@ﬁgg mirror acts as a
prism V@di%frﬁﬁﬁé BAd 9éflédt Wldéﬁﬁ@hﬂ dt {aiQuoRatdleng@eondary
Hslit and V-slit 45b can be 15 varied by rotatlngthe
ratlng mrror 43. That is, the desired specif
wavéBehglusiraies a segetrarmetesd 168t §|6ﬁe'a|(?by4)c‘é>$1['9cﬁ pratpg mirror
[ t rror 43. After the
accor%ﬁ@(t:clg ? |F'&‘te\/\rr/gd\;)eq{ilrla %bfﬂ%e ?.S%'ﬁ? Wﬂqsomobt ai ned pass
through the assay site 132, the photodetector 46
medsuskowhiighFIGbSompiiteolight! egtitted fieoms na dighbrsoarcec dl0opasses

i nt ensi of the specipen in the analysis site to
througlych B2, 6Ny es VRO DRAEN BNt masess M OLARARmaRs H-siit and a
V-slit 45’@% 'g‘éﬂeFeﬁ?LH 5poPhelie. I %ﬁ%b&??ea%&hﬁgﬁeﬁpbn a grating

qual 1 tatively or quantitative analyzing t
mirrorr 43,cligbh refbeiéd sfram thee grpting maitrarnéBuise sapamtet] potondjfferent

waveléfigfi 15 3rioploive Space HE R SollstE shecis Wi sl frgm the
light réﬂlétﬁ!éd FOMh €5 Qratirite niREE UBARY 8Epdfdfed it thd If@pologt;lcal space, a

wavel ength selector includes a stepper noto
secondamt Hbslitt pedr Wtsdit 140D ddgsel ot a mpeciie gndlsi nglmithisogase, the

waveldyng Ay Bodibd FBUGERCLE, SR P 36p,com

varledctwﬂlutﬂéﬁng e geivigr MEEbroeRMTHattis, mﬁd@élrdeClﬁélWavelengths of
mrror 43 to separate the spot beamin

light ca@be@jgalmﬁdéwm@tmmgéha refaionsasaip ahing graling tmlerﬁa 43.

V-slit 45b to pass only a specific angle of beam (that

| S AP R% E?émﬂc‘!‘%%%&ﬁ?of’ﬁqﬂt tA4 bb a‘?ﬁ.:l:d3 Eé%jtﬁdw?ﬁ teassay

grating m specitic vvave
site 132,ghe ptbbtcaieie«:tobywtmeaSw@btllgtwmserMIﬁnahght tin@nsmission or color

. I th t th h th 132 .. ..
mtens)ﬁﬁ\é}%tﬁg%pegﬁﬁgﬁ g@ qéﬂpas ¥%%rsgg rﬁo é@éﬁ@%\/ﬁeqrhguantltatlve
analyst$ Y redictiBn! fesult8asubes et Bp éEi?né?hOt M@ﬁi&ﬁsﬁ %r HBalitaBvely or

qualitatively or quantitati veI y anal yze reaction
quantitativelyt snaivzmbethepl@cach@m resulgghof s sppcinen diclyde: an end point,

i $sa S|te n_be neasured a

rate a§SA5F T ralGahEgBRS By e, M el oM Bt s o

l'ight

Reference numeral 40 indicates a light source of the spectrometer 108 and

the wavelength selector includes a stepper motor 44 to control the rotation angle of
the grating mirror 43, a lens 42 to converge light generated from the light source and
the primary H-slit and V-slit 45a to convert the converged beam into a spot beam, the
grating mirror 43 to separate the spot beam into various wavelengths, and the
secondary H-slit and V-slit 45b to pass only a specific angle of beam (that is, specific
wavelengths of light) reflected from the grating mirror 43. The specific wavelengths
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through the assay site 132, while rotating the stepper
nmotor 44. In one enbodi nent, an optical fiber may be
used instead of the primary H slit and V-slit or
secondary Hslit and V-slit. In one enbodi nent,

herei nafter, one of various conbinations of the |ight
10 source, the lens, the primary Hslit and V-slit or
the primary optical fiber 45a, the grating mrror 43,

of light gﬁtaﬁt’ébowiﬁté’ Ilé'ﬁt-':édutcé‘ﬂd a“dsthbtwé\%@eriﬁth%%%%é’ss through the

ber W | referred to as a |light sour
assay dkitei 82 9wl Ilgh’eabsmpﬂmdmeett@naped,’tmeRGBrelsaﬁteﬂn rtmiuassay site is
may si.ngly c titute t [,ight so0 e device
meas( W ife TRENDHEERRro 4P 4o uaRRlv N Oy Hutaivel Bnalyze
reactldit FaLitE i dhe pebintan. Bigh aBsbiptivhtdfahe spebRidiPmh fHer assay site

detecting the assay site 132 using a spectroneter
can bgrmeagurediat Yanavsceavelengts amasémgomarmmwﬁ@ngﬂws of light

rouch}fie SHRRISLETG, Rk SR GIIT bk PERHRRAL 0 oot ect

t he photodetector 46. As shown in FIG 6, the

phin ofletemibedim&nt,odin bptica fibelr maaeberustd8nstead ¥ the primary H-
. arr a1n ged on theé_tlhln fllmcentrlfuge devi ce 100 and
slit ang ysslitiogsecapdarydt-8iland Vedlh is arranged thereunder. A

plurality of assay sites 132 arranged in a

Ci £ WheCeRBbbRhentdiHePEinaREY, Idhd BE vhRbis fdohm.ﬁ&mrfsl BP% light
devi ce 100 are detected using the spectroneter 108

sourceptthehlenbethda ghimasy H-stit dedi\telitogn thengrittasy optical fiber 45a the

arating {E0F i E SREP P b Pad VIt 458 L BEONGAD QriRghtDer wil be
referrétPiof £5 BakHe assrc%Sdéxﬁ@el D92 batHeRieD rhbdule RPE theREB' lad8Bmodule
and each of the assay sites 132 Brow ded in a

may singly nenstibiie ithe light canuires deyiaen89&hi in this rasenthhe flighe source

0 real i zi ng space addressing and
dev'ceggéeﬁt%lyg)tge.s‘?ﬁf;'em%gasurenent of |ight absorbance of the
specimen solution in the plurality of assay sites

usiFh@St IBetos peilftisteatet ®mdiBitdifer pletdatingethe addayr sitd H82 using a
device js calibrated 33| ng a bl ank sol uti on such that

spectrpmetgr 10hsaR stieorinine Ale SenyTUIB08EYICRq D0ARSERIIRG cto one
embocﬂ)nen't nof’”tﬁee'ﬂ?@é’értterﬁverﬂ’ieﬁ Of RERdren é H]ﬁte‘?%}l“rﬂ?jﬂ tlbfdl%tes a

tes may I nclude a blank so utlon C
transpaeénttuxpehlrrgtto detectahelphaddedaete€ioodtt he | eft i nage of
FIG 7, areflective layer 99b is integrated in an

U0RSr SRR FTESE! 8. e pudReBRatl, WL Bt e ikshBihter 108 i
arrangb@SOh Rhahhighfilkh eehirfilide Siaviceet @twhaetha%gm%u%@ device 99a is
arranged thereunder. A plurality of assay sites 132 arranged in a circumferential
direction in the thin film centrifuge device 100 are detected using the spectrometer
108 in which the light source device 99a and the photodetector 46 are modulated. In
this case, as the thin film centrifuge device 100 rotates, one to one correspondence
occurs between the spectrometer 108 and each of the assay sites 132 provided in a
circumferential direction in the thin film centrifuge device 100, thus realizing space
addressing and detection. The measurement of light absorbance of the specimen
solution in the plurality of assay sites using the spectrometer 108 is performed, after

the device is calibrated using a blank solution such that light transmission reaches
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phot odet ector 46 are nodul ated in a | ower side of the
thin filmcentrifuge device 100 is arranged. The
speci fic wavel engths of |ight obtained fromthe |ight
source device 99a pass through the assay site 132 and
the photodetector 46 nmeasures light reflected from
the reflective |layer 99b, to neasure |ight absorption
of the specinen in 10 the assay site. The right imge

100% QligHt ladBsorbarieevs). an A rhBodificht, 6ﬁ@opﬁfé‘r96ﬂrﬂﬁélgra§hty’f§f assay

are integrated in the assay sites 132 of the thin
sites may inclusie: a biangesadeticrceharober fon calihratiease, t he
phot odet ectors 46 are arranged such that they
corye t | yr t f ' ;
1355 A RBE R BafeL R Mag 012G 7 4 rePagRe, yRE Dob is

integrdtd in1dn fupber ©asé rmategial deyr an dsiay site |r0}tﬂie thih fiyat bentrifuge
is_shortened, reception sensitivity

devicehQe.cerd Era sPaCIENEiGE 1O8sBWRIRH thd@.%r |59PEC;? flgvice 99a and the
photoddIBERY 38 ar oS REL Y 42 o it B EAIRLGS oo 100

is arraalgedr e'Iéh:b bpectmrewawereerlgmoﬂ'rght@tﬁ&&edrfcbrarthe tligbthsource device
devi

99a p@%lt e@y ﬁg%%ns%r;yté? sﬁB Ep{gde nét{)rﬁgm measﬁres light
reflecté@ffrcﬁﬁtthé/ FoflcRyGé Ia%/%? 9b ’tbSHe%%@Fé lrdhttal&orﬁfdn d)ﬂﬁG%p%Ermen in

is Integrated in an upper base material 1, and
the asaay)rsllreallty of assay sites (132, see FIG 7) are
arranged in acircunferential direction of the thin

QJWF @Héh‘%gg g;ﬂ@nz 0 2%&%%#3Wﬂé@gﬂ@b%tgﬁggectors 46 are

mtegra?téﬁ\dh desl dsBay sitéd ¢ BRTFtRAthialfilghi ceaniifuge devidee00 hllriﬂ this case,
filmcentrifuge device 100 to 25 realize sequentia

the phptedelectors AP apa@sranggdesy¢hdhat) theyneerrespand pne-t%o@ﬁt to the
plurallfypgf ?ﬁe afEYe£e39 96Wﬂ?hgtﬁe‘éiﬁ1\6%fé{8&%§s % arlegmee(@éﬂf%iglw the thin

specinmen I n spec assa

film cérﬁnmg@sdm&cé |1th tridoep’rk’aaﬁrpaeh is shoneneut;bmtepmm seasiticiey of the
dressing of the assay site, by radial ction
photo@%tsptsaﬁs 4hdneiepnes ﬁari seheibity isTmaraye thrs FeeRan fgpults of the

photo%@llég%y'ré‘gmt Pl?e ! inOfHR! @S fri‘rgg:e?fﬂrlﬂJBg Gvide “Ioaj%e%léd by the

efor r|or to sequenti al “detection o
wrrelessﬁyl&|1889nk132rarthermgwtrblessl$2tranmmttedrtettbescemal catteol device
i mge.sensor includes a CCD, a CIVICS and a |ine inmage
(101, e E& f)or sensing |ight anmount in pixel units. In one
enbodi nent, the line inmage sensor includes a linear

SeMTOEhaWh &Y FIG. 8, BN FatfdctivEBafersegls Alustiated in {H?a Rsl‘ﬂlelmage of
enbodi nent, the BOPM 103 incl udi ng the i mage sen

FIG. 7C|anntegr;agtedn@ afl uprer base material 1, and a plurality of assay srtes (132,
see FIG. 7) are arranged in a circumferential direction of the thin film centrifuge

device 100. The spectrometer 108 one-to-one corresponds to each of the assay
sites provided in a circumferential direction in the thin film centrifuge device 100 to
realize sequential detection by space-addressing. In this case, the light source
device 99a emits wavelengths of light suitable for the specimen in the respective
assay sites 132, to measure light absorbance. In one embodiment, space-
addressing of the assay site by radial direction search and azimuthal direction
search performed by mounting the spectrometers 108 on the slider 211 may be
performed prior to sequential detection of the assay sites 132 using the
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5 obtain inmage information of the assay site. Prior to
detection of the assay site, space-addressing of the
assay site by radial direction search and azi nut hal
direction search performed by nounting the
spectronmeters 108 on the slider 211 may be perforned.
FIGS. 9 and 10 illustrate a liquid valve to prevent
liquid | eakage during 10 centrifugation according to

spectr@ﬁr%té‘rﬁbfw NTRE iRfa tehééd%ro‘?fiﬁé]&déé“éeocm% CMES ldriva dine image
val ve 7 prevents transfer of blood serumto the assay

sensok fareser®ing hghiugmoant/in orxet}unﬁﬁadeopnﬂwambadlmelmtpdhe line image

hi.gh- speed .rot ati on of the d
sensof i iAE % 1845 SeRRotaralt a0 % ballEts M BeB Sein vl one
embodimehfehki BIOPH YeB Viscldding theaaige sinsofedn move thevslider 211 to
parts i.e., an inward channel 7a and an outward

obtain cifrageeinfommatiaie of tharassay sittnriXior7te detestientqf the assay site,

space%@?@é&%r?ié gtédgéjs@&oé/erge[ 6% ?Ictﬁ c‘?r%ncgea ﬁga{i’%%rmuth | direction

searchaperfofraed ubyvansurtigntied spbctreietesst 108 onhthenslider 211 may be
extended toward the centrifugal force direction. The
perforgdr ati on of the liquid valve 7 is as follows. Wen
the body 100 rotates at a high speed, the liquid

| egked. Ty ARyt 1@l 4 ﬁnﬂetaavaeé t3>3ﬂ|%vbﬁt mghi@iafe'dk&ge during

charged in the inwar 7a. Once t
centrrngaqmord akccotding e anenentbagtimentiof be preaemlt fnvgation.orthe liquid

vavo 153 SRR o B Sk B et V- or -
shape&t&t{dﬂﬁél Ve%&gﬂr% épééuerétbﬁ@m @ffth@rnddlwmvecrm Ridition, FIGS. 9
chanber 131a erw se, | eaked gw dis

and 1@varedetailediviews of ﬂpﬂebqwdrvaé\rmﬁbe?helMa talveehis braaghy divided

o i 152 B SR8 o5 g SRSBE SI Tpg e

channBPBY réfefs to2d chuhhélesxténgddipvart thBeehtgtwf dhe Body €opposite to a
prevented due to the equival ence between the force to

directipqaf Hbe ¢esdriugak forcgliaids thenpyim@rd sd@nreh 7Err&ifﬁr§rt01@1¢étannel
t
ortendi R G KR 01 Tod AEAER. neheatoRB WPy vahe 7

as follofvs. | WWinencthbasmty ©00 roatesat ai ighapekdr thee hquidigaked from the
t he | eake d||%ldls referred to i

specirggya cha s imatibngharGse 10HBS JnwaishthpRugIngd oPnce the
Ieakedr3 Eg%iﬁe@%g%h%g?l%rmfanggh?as B8R I%ﬁ{?éﬁéts%ﬁlé‘ rﬁ&él direction

at an ou reof wt
toward thguliqlid abntained jr dneanward qharﬂneldaakalgas deavienting further leakage

of the; fiifEa s PReGHITL S AR 7 St by’ Qgpiseis b paked liauid is
withdr&WARH The @.Eeétrﬁéﬁo&{arﬁwéf 914 b echBAtGS feRRNMati® when liquid is
leaked ﬁ’ce)rnatthee ;pecrmen chamber 131a upon high-speed rotation of the body 100,
further leakage of the liquid can be prevented due to the equivalence between the
force to further leak the liquid from the specimen chamber 131a and centrifugal force
inherently acting on the already leaked liquid. This prevention of the leakage of
liquid based on the centrifugal force acting on the leaked liquid is referred to as a

liquid valve operation in one embodiment of the present invention.

In one embodiment, the specimen chamber 131a may further be provided
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valve. 5 FIG 11 is an imge show ng the specinen
chanber 131a and the remmant chanber 131b of the thin
filmcentrifuge device 100 of FIG 2, for illustration
of a centrifugation process. FIG 11 illustrates a
stepwi se process in which the blood transferred from
the sanpl e chanber 130 to the speci nen chanber 131 a
and the remant chanber 10 131b by rotation of the

at an &ﬁﬁa"f tH&of With BPRILAd 98ivERd %r@&ﬁ%qﬁﬁlﬁﬂk@é@dﬁﬁb@ Eéﬁl‘?ﬂ'ﬂigﬁatlon
by centrifugation. In step 1, I's tfansferred

fromthe sanpl e chanber 130 to the speci nen chanber
131n angrembodimeninthe: Ilqmduvebae ingludesdiguichyalvas trealized by a V-

or U-1Rigk fbntle e Lt a@BRoptiFo %%§n§@?f%e§eﬁ°ggﬁ%%¢9$ﬁé iquid

valve.t 0 t he excess charrber 131c by centrifugal force.
addi tion, blood cannot 15 be noved through the I|qU| d

valve 7 to the assay site 132 and is thus retained in
t h&IGshbés ﬁeﬂn@aa@b\@wn@iheasp%ﬂwnzchagnaw 13teAne dheremnant

chambErd §119%of ‘fﬁé“fﬁ'hfﬁgﬁibqul{uéa@ d\é,lt}ic%h1 06"0?%9%9?8F‘H|uﬁﬂatuon of a

e specl nen cha and bl ood present I'n
centrifugatiamprooeisanber 131b are i ndependently centri fuged,
based on centrifugal force caused by rotation of the

or T 0 hstiaRS asBBfer Pragsr RorUE dihdlpcjransterred from
the sah%létdh%%bgr Hﬂ)etob@\%sté&MéﬁscHaﬁ%&e@@énd the remnarsmt chamber

centrifugation in the speci men chanb

131b laydotatien rof rth@rhOdUh‘EQﬁJ@r sqmrat@w thtaubleads semtamdo@ytmocyte by

centriyJefiof, HERER R dartie o FeBF 0 SSfhelmisiber 30 to the

specirhén a2fdiibieP 318l Ardtheakwinde %éMQQ1bmurtﬁgelntt%Watlon of the
chanmber 131b is noved through the bottle neck channel

body ayd bloog havings @gmﬁum@wrcthanﬁbe heighd of aheat-amountighannel 93 is
movecgl?% yf e%&é% SH%“BSI' 1?582{)&;&@[5}&%% @&ggagﬁ] adcﬂ{ 5:‘1""5I88d cannot

serum an

be mos/edtth'rdugg\ahbdiqutd)vélee Snipothiel yssaymsited! 32 and tm thuspetained in the
_cha%er 131la to éthe remmant. chanber 131b. The. remant
specirpei fhaMPEs i3 1ps BlePhiean intsgrpdiale slale &f cenltifgatiare in which

blood ??éé‘er‘ithﬁ g}fée%ke)m j Iefrﬁgﬁgi‘?ﬁ%r 13k aaﬁnE%IoBH pre&€ Wthé‘?emnant

resul t gation, erythrocyte i's co
chamitsd 131k bee imslepanderthaobririfugst, based dl oenltrlﬁmalrionce caused by

ct n the eci men .chanbe 4 131.
rotatiofy ot e ey, 3nidf FSSoRREsS3 TN Bogiessrim AR prvifrocyte. The
centnf@{;éﬂ er@éléb@séé by Aot RIEEf tHe béde n’f(ﬁ]@é%ﬂhdéﬁéﬁﬂ@ﬂ c%%ir’ﬁugatlon
ood serumis collected in the specinmen chanb
of blood |n the specimen chamber 131a and the remnant chamber 131b and allows
erythrocyte in the specimen chamber 131a to be moved through the bottle neck
channel 67 to the remnant chamber 131b. In addition, blood serum centrifuged in
the remnant chamber 131b is moved through the bottle neck channel 67 into the
specimen chamber 131a. That is, the bottle neck channel 67 provides a passage,
allowing blood serum and erythrocyte separated during centrifugation to be smoothly
moved from the specimen chamber 131a to the remnant chamber 131b. The
remnant chamber 131b is arranged closer to the circumference than the specimen
chamber 131a. For this reason, as a result of centrifugation, erythrocyte is collected

in the remnant chamber 131b and blood serum is collected in the specimen chamber
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131 after centrifugation. In step 4, the bl ood serum
of the specinen chanber 131 hydrophilic-flows through
the liquid valve 7 to the assay site 132, when the
body 10 5 does not rotate after centrifugation. In
step 5, only a predeterm ned anount of blood serumin
t he speci nen chanber 131 a is noved to the assay site
132. That is, only the predeterm ned anount of bl ood

131. S¥é B'@Ho%véT%\éeéj r%ot t{?ﬁs%iﬁgya stdig ngr%lélfpggﬁllﬁé'c% is coIIected in

present 1 n the channel 67 and the’remant
the remhanbeham®ar i 3dbeantbblowdvestunt & cdlkectesk ythel sped@2natidmber

h t_of , bl ood ved to th
101 st Bl 060 40 10 IR B T SHRRASE Shbr ro
AT 65k o e oo s i, Ny 1

does nedtrelate aﬁekcmtamatlom Instep 8doaly a predetgrmined amount of blood

serum(id 8 SppeidLfafRBt 1pThds rRileeCl REASRy BRI TRIES. only
the prédetahained do@iteofMsibod@eaintis hasid tohdelhpishl ssitaerde and fluids

channel 67 to the specinen chanber 131 a. Accordi ngl

present/in ke bpttisrnegkehanne) Hé andothereananishambendsperare Biob moved
h
to the %g%é%é% té:’@%g rﬂreﬂ@ﬁﬁér&ﬁl%%ﬁaglﬁ%@é hegg(?) r%%ruorﬁ t?’:Zoved to the

provi

assay 6Gitpi 132aisyddtelminedanp e anmdbuet vf bicacyseruat stoeed il éeespecimen
cannot be thus readily ejected. The bonding force
chambeglydén the surface of the 20 remmant chanber 131 b
and the erythrocyte inhibits easy escape of

er $LBh 2 dhdnh&idn Ishfud RITHRNTbIIGRRA %cla%ée Wen the
body 100 does not rotate, the bottle neck channel 67

is clogged by viscose blood serum thus naking
moVv8 loneclechannel Gt s wsast asithenthim@lm ehaare!, stiang eapillary

st S5 A, SRS gl e romoan

chambidhersibnagh hbi fidvied tAPoudHGthel Bottlel hedk ah&enet 6370td Hﬁa specimen
neck channel 67 accordlgg to one enbodi nent.

chamh%ﬂéa‘ﬂae&m%wnglw transter & esytbresyée Fem tf@nr%\ﬂnam@hamber 131b
to the %g{eklrﬁerﬁ‘ SRk nfieE 8l ﬁ@gﬂ&%aTﬂo o {Maﬂﬁ c{p%rﬁt%rm 31b is

rence numerals 6 a and nec
providedhannile fofm of czaomapﬂlecy tfibé vehaniiver and rergiheocyee sstored therein

d f t thin fil dh t
cannoly bpoﬂ'] e I?/Lglgg;edga?@qlé{%é}dﬁnﬁ I?(pr I gq%q%vee%glthvee su?fgce of the
remnagf‘fﬁ‘lzérﬁ?gf ?gg%%?%eth%rg( rqégyr;(g |ﬁ‘|ﬂt9g$r?§ %tgga;gé"of‘ ehjthfcyte from
the remmiet ichhmber dl 3 bl. oWénerb dse body et0aldo8s nbheotade t the beitle neck
channglhaélin%ls gl%gged by viscose blood serum, thus making movement of
erythrocyte stored in the remnant chamber 131b difficult. The remnant chamber

131b has no outlet, thus making movement of erythrocyte stored therein difficult.

FIG. 12 illustrates a bottle neck channel 67 according to one embodiment.
This detailed view illustrates a cross-section of the bottle neck channel 67, based on

a base line to join reference numerals 67a and 67b.

The bottle neck channel 67 is composed of two thin film channels, which
are formed by a first thin film adhesive tape 1a to join an upper base material 1 to an
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by formed by these two thin filmchannels provides a
passage, enabling easy transfer of erythrocyte from
t he speci men chanber 131la to the remmant chanber 5 131
b, or of blood serumfromthe remant chanber 131 b to
t he speci men chanber 131a during centrifugation. That
is, the bottle neck channel 67 serves as a bottle
neck channel to prevent fluid transfer upon
intermB@até CBa%b' H\'&téﬁalti‘%neogyse%ﬁﬂdaﬁmﬁfllrﬁmé %r_péjbgoﬂ) join an
serum and erythrocyte during centrifugation. FIGS. 13
intermediat® biabé isatedalke? & au Ipwewaasea matedali dudhe pettileseck channel 67

by fortgb%fu b(y rkerg%?ltg %Ié?e{g\elé%(’[%{sgld%gr%n o&%ﬁ%ge. ena%lmg easy
transf@OPEhIRDICyteHabAI BRf EBEcinRAC Bh&bEAMIBAHStoSPRC Ffin®ht chamber
tunmor marker lines or spots is referred to as a test

131b, jor 9é blomst sersine &onuihe semaantchamberc b3 ugathe paecimen chamber

1312 R SeRiffugdior”  TRAD I Hhe AR eyd ARERNEARL B FhFERs 4 botle

neck Ghamnel tol pred@n® Utuidrerdrisiere updngaokkreatibngett the éba)dy and as a
enzyme |inked antibody or a | abel such as a

passage u‘?fr@%@ﬁ?r umﬁaérerwwo%e delppgiceatifugation.yophi | i zed
formon the conjugate pad. The capture probe (for
ex €,12C r kgp@y r
mtburlgr ﬁong?&@#sg%n% sei ect e\?(ja W eéz?ﬁ&ﬁﬁb? markers
are fmednm tta fognodf AHMe BSApoCEA theAgSrous, mémtﬂénar&tcancﬁn@ to one

he capture anti bo can. fix gluta et gse :
embodigert” HlefinellBh | eca oleiouss SEcS Pl Garkgidines or spots is
referr<cPiol 25 § t€&Nlinkl X nyocardi al infarction anti body

mar kers such as nyogl obin, C{-M5 and Troponin I

(Tnl). In one enbodinent, the test |ine wherein one or

moReTarenke miinegrat 4pa is a copiugieée paar 2 sRDB)e pAdcaF dicembination

therecf Bl Elordiiep Bt sE s By A RUBrsRET lfletetnc s o

porou@ﬂiemsrarmnbA goid ddnjagary abeeriynap Phiketl ahtibd®spoadebel such as
ests using i munochr omat ogr aph | mmunochr omat ogr aph

a fluofescent MeskelBANhE dRRPuIa inn%NRi&W&ﬂdsWW' PR thesBNiEate pad.
The c|¥‘bnti.1nﬁen g&? iy Peka II ntYﬁBoS(? cdhifiy ﬂfés Lﬁ'tﬁ’c?rchfa'rl&rs The

onse o igens,
tumor neariters myamlselébtewammlthe godiup:obhsusmg ogAFEP PSA CEA, CA19-

o, cABBELHEL TS 8L ol 5 e i BHPn .
specificSm rlé‘é?%?WIﬁ{é‘im@F‘g d @Qbﬂr@%ﬁpsﬁﬁﬁy%ém ihfarction Sntlbody

perform processes | ncludin I"fution, cleani
markesmduchaesm}agioblen@KrMBgar(d:ﬁroqnmgeh(Jml)s) based on
reacti on of enzyne-conplex wth a

In one embodiment, the test line wherein one or more markers or capture
probes for AIDS, myocardial infarction, residual antibiotics, residual pesticides,
allergy and breast cancer tests are fixed on the porous membrane 41c may be
applied to response tests using immunochromatography. Immunochromatography is
a test method wherein immunochemistry is combined with chromatographic assay,
which utilizes specific immune-response of antibody to antigens, color rendering and
flowability of colloidal gold particles, and transfer of molecules on the porous
membrane by capillary phenomenon. Immunochromatography is a convenient and

rapid one-step method to perform processes including sample dilution, cleaning and
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substrate involved in conventional nmulti-step

i mmunoanal ysis nethods. In addition, this nethod can

easily detect test results w thout using any specific

apparatus, thus having advantages of ease, high

economi c efficiency and rapid detection of test

results. The capture antibody can fix, in addition to

tunmor markers, antibodies for reference and control
color-reh88#ing FﬂcHF&ho%@ﬁ@sﬁ@)ﬂ%stnSﬁ FEBCLBR Bf &3e)ne-ddiplex with a

reaction concentration of the reference Iine may be a
substratg inivblved|ineonyeeticinl eneltisstep dnevtioanatysis megadsy elnoaddition,

i B SRR o 3 0T P gl s, s
havinqggﬁ%?tﬁ_%@s ¥/ %seﬂﬁﬁgﬁ%éﬂnorﬁi@ Sfitighcy Ahdedpitl detdctidid of test

I n one enbodi ment, the test |line conprises
resultsyudinet captvie antikpdnean fix iR additignyisi winms@arkais: aatibodies for
et L : . . ; .
eforofd ST BrpSSCP PR, L BATH bR A SRR RS Feecton

concehiragore 6l reésreavellinbahay ®ecd catofiniadllieto grabléteasy detection of
anal ysis based on the difference inr a%i}il on_i ntensi tr%/ )
negatlb@tqmlttmer%a@la@%uE@reﬁmmnlﬂeth@e@tmﬁiv e phthsyEetererice line

may b%%%tgg?fovrg @ﬁ%’;’ﬁ;?i rllsd/gg,rfﬂ(;?ﬁ%rhf?%? rg%/fﬂl,i 5@HoYI, 20 ng/ml and

erm ni-ng

50 ng/ndaction intensity of the test |line through a |inear
function of reaction intensity fornmed by a plurality
of reference Lines. 20 In qgne enbodi nent e test I
i W QBT BQIMEE (7S, et 10 ﬁam{'ﬁ?%t9%&§yﬁa|%sﬂga"t'tat've

analyd€ bh8EdBA thY dWRIrehE2 it RehdtidAGheMRIt) Betiser thedfeféR@ce line and
test line through a linear function of reaction

the tegtinensity formed by the reference line and the control
line. I'n one enbodi nent, antibodies to capture free

PSA a [ i:l.{ zed . re CE | L na: ot
a0 BRI, 468 5BE, i RB RS e A, o apgpnstative
analysi€dlaskd th tHeodiffébera Pulaictiopanteesity beteedtsihd bESKEfound and
fPSA(% can be calculated as a ratio of total PSA to
the testligg. PSA. Details of the total PSA and free PSA are
known in the art. In addition, free PSA may be

| Moy Ad Zé?ﬂb&ﬁin{ , ttﬁ§tte%'t NRe2REnigiRel O4GAIItRRR WY qiisntitative
i mobilized on the reference line. |In another
analysisrpedbrmaed byaghatebrothing reactioapntensity fof ¢lee BSA limeethrough a linear

N biljzed on the reference |line ,and antibodies to
functiort sty susnsiy Brmss ABhrei0 B Flfrétis TS 7 e
to cal cul ate percent proPSA (% proPSA). The proPSA
In one embodiment, the test line comprises qualitative or quantitative

analysis performed by determining reaction intensity of the test line through a linear

function of reaction intensity formed by the reference line and the control line.

In one embodiment, antibodies to capture free PSA are immobilized on the
reference line and antibodies to capture total PSA are immobilized on the test line, to
calculate percent free PSA (fPSA%). fPSA(%) can be calculated as a ratio of total
PSA to free PSA. Details of the total PSA and free PSA are known in the art. In
addition, free PSA may be immobilized on the test line and the total PSA may be
immobilized on the reference line. In another embodiment, antibodies to capture

free PSA are immobilized on the reference line and antibodies to capture proPSA are
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(%9 can be obtained by a ratio of free PSA to proPSA.
Details of the proPSA are known in the art.

Al ternatively, proPSA may be inmobilized on the
reference line and the free PSA may be i muobilized on
the test line. Also, % PSA and %roPSA can 5 be

si mul taneously cal cul ated by i mmobilizing free PSA
proPSA and total PSA on one porous nenbrane. In one

mmotﬁﬁ%%dbm test hl?lor RAELICORtd r esenﬁ)y%pgﬂ 0 p?@@A?eq'he proPSA

m I nmage fmation re color intensit
(%) cambeemﬂtamedeby ial tatioi ufafreerPSA|tog3mBS|Pou3eta1Aa\DéltbaglthSA are

oS hE B AL REER Y B rb LB e o o
the freR2PSA P8y IEinvBEIIi2EH G BlelesPMed)| W%tWA érlée%proPSA can

vari ous vvavel engths and col or intensities.
be simwfameonsly ¢alodatdtbhy iennelyiizing dreer B%rwéﬂmeﬁnd Hetal PSA on
eci men |s di ffused into the absorption pad 41 b and
one pq‘FﬁVSB’é ¥ for validity of tests using strips. The
t est resul ts are considered efficient, when the

r eirerdﬂecerﬁbddanbﬁt pidei tdaction TGty oten roeTabéaired from image
be used in a flow 15 through or | ateral fl|ow
mformﬁﬁwnerfepremn&d by salpmintnsibhtheaeel undepaleinmigatiof uging various

waveléﬂ@ﬁga_ﬁg I,fl?[% ut i-glp ni@écf?@n : Fé's%ﬁé egf tHEOaElé‘gy SQ@' BPa%n be

ow t hrough-ty
quantitdtivelyzer qualitatveiin mlyzedetvasmdsom mlma rquadratm Ee|attbrtsh¢s between

mar ker s odi es. are I|z d on the
the V%@Hﬁr%\@?aqgﬁs\m@ncqlﬂ@m;ﬁré%i'%nqj TefeBee dips; Hiavs fepositive
r S I
o9 7 IS o b s o
used féfwahxytyt bletestspiisingrsyrigsh e bertesirreavits At comsidered efficient, when

call ecitically bonded to t t
the relRiBRERAPS FHPSBEor JIFoRODHS MR Re,4 5 B bhgised in a flow
throug (ﬁrfl'é%rﬁf‘ﬂ@w}fnﬁﬁwé’f WARGER b e Ry aithal spécifna® or a cleaning
porous menmbrane 4lc. Al so, a conjugate pad nay be

y
soluticromaycbe dnjestachinte 4he | sampele. pach 4 ai sThe dlow thresghityes @orous

ecinen i.njec into the. s ' 0
memoE RS Dy Sk HERe G kP e Rl 564 rfrcers o
antlboﬁléésoél%sﬁﬁmbbl‘r&éerdrﬁlth@pot'd@ aembraated ad Vilhen ahe specimen is
npl ex thus obtained is diffused into the poro

injectageinte mﬁesample padt1a, e aperigensabsarbed hysthﬁrﬁaém?l@opad Hais

aitusdfRoh 38 3 808 orke 41 SRR ALY hnomenen and

thus bﬂmhwmcalbﬁbpwﬁcaqucbdndedaw {Heacaptant an’nbddy Theabsorption pad
erials not bound to the capture an

41b f%rprgmmg. difusiorhJuRY PeepEaAIES PR @wt ﬁ%%aa@ (A nBife POrous
membPAGE 41 BUNIsdY E6njLEAE SRR Y EoREtREQ RS tHEL s&mpRBpad. In this

case, the liquid specimen injected into the sample pad is linked to a gold conjugate,
an enzyme-linked antibody or a fluorescent material on the conjugate pad and a
complex thus obtained is diffused into the porous membrane 41c. When a cleaning
solution is injected into the sample pad 41a, the cleaning solution absorbed on the
sample pad 41a is diffused into the porous membrane 41c by capillary action to
clean materials not bound to the capture antibody or non-specifically bound thereto

and thereby remove background noise from the porous membrane 41c.
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In one enbodi nent, the assay site 132 may be set by
connecting the strip 41 to the termnal of the liquid
valve 7 and a portion of the sanple pad 41 a. In one
enbodi nent, the detection of the assay site 132 using
the i mage sensor 144 conprises treating the upper
base material 1 with a non-transparent material or
coating the sane with a non-transparent paint to
Pr &Y 8he drhSSinReRt ther ddiGy 6 132 WHyBE sl by brBESRY the strip
caused by damage to substrates. In‘this caSe, for

41 to thrdemhieal oftthe liguheave @rand apottion ofithersample padtdda. al
may be 20 to 50% FIG 16 illustrates a thin film

trif devi [ I | f. Si :
139 e GRpafesit; ISR B oI phEked SR upilby B8 image
sensoPaUHOEHMPASEY tfating! theuSppdiObase Gharmial Wi ivthr @ sRectrahsparent
a single sanple, for exanple, processes required for

f a
materiphpr 6pating: igpsameayithy meotRasPaENt pait te Phavert dghtiserjtering

o bR AL RHSRERL Bl £ 16RO BESIRABIER i TaSo B Bhamot
the tra@spardiney of &%s appef b4¥eTmatétial mdyPbe RDHp 50GF, CPK,

anyl ase, T-prot ein, al _bum' n, gl ucose, T- 15 _

CURIEC) Silabas St Brorladt CEER e Bina AR or assay

sites %%ré rénkélnggg-inﬁ%r‘%ﬂ@l%ﬁ_(ﬁ‘%ﬁ?%éﬁtg%% pEféPm dsk4y éMdarious

are aSsay sites acting as ¢cC ers tor the
specirbens hdthi speck tx @i singlensamples tfor exappte, nposessesaregujred for a
nose .t he bi.ochem gﬁl@ reactd'i.on and results

d,. dj
lab-oneRrghigofo AReAY BIGRIENIFRL tasDRBRACEPTded (NG BRogppnt of the

presemt iR@htRer um suppl i ed from the speci men chanmber 13la.
Ref erence nuneral 7 indicates a liquid valve to
prevent |eakage of |iquids during centrifugation _of
bl dbe. teref dyi \waheeagtiopoassayn disesh bereln Hpdedasofas, example,

sy 500 EHLIE VPR ST ShIE ARBSEL e AN, o T

cholestérol nehidipderideai MM-bilirubival D-esiirutiiaf 68 @Nc ecroatinine) 3. pBasphorus,
- 13b, 13c, 13d and 14 indicate outlets. During
calciupopadiuis afid imBloggdy 100, bl ood stored in the sanple

chanber 130 is <centrifuged. As a result, blood serum

| S [{lief el AurhE&S HS%E\,'T?QZ hegmennd 352 qea@ aé’s%g sites acting as
erythrocyte 1s stored in the remmant chanber 131b.

chami8ss- forothet bidchebsical tedetion, which store specimens to analyze and

diagnose the biochemical reaction and results thereof and to perform biochemical

reactions with blood serum supplied from the specimen chamber 131a. Reference

numeral 7 indicates a liquid valve to prevent leakage of liquids during centrifugation

of blood.

Reference numeral 290a indicates a base hole, and reference numeral
131¢ indicates an excess chamber. Reference numerals 154a, 154b, 154c and 154d
indicate thin film valves. Reference numerals 13a, 13b, 13c, 13d and 14 indicate

outlets.

During rotation of the body 100, blood stored in the sample chamber 130 is

centrifuged. As a result, blood serum is stored in the specimen chamber 131a and
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140b, 140c and 140d are chanbers to supply a
predet erm ned anount of specinmens to the
correspondi ng assay sites 132a, 132b, 132c and 132d,
and the volunme of the set-anmount chanbers determ nes
an anmount of specinens supplied to the 5 correspondi ng
assay site. The liquid valve 7 and a concentric
channel 9 are coated w th a super-hydrophilic
erythr?;%é lig %'t%@ad inAfheOMfhhAMVEHAABEEY 34§2eSétSaﬁ|6@hf3€hé\mb€r§ 1403,
ic material. Accordingly, when the
140b, d46e amdt1 4Qst ateecharhleel‘sltOGdlppbla pmde*liemaeé @mwﬁmf specnmens

amb h
to the GR35 HsGEk HRS esRcant: LARabhaR2y, ahd e LBHe of the
set- an@cﬁimaﬁﬁdﬁibe%a&@@?ﬁnnb@ahn 148BuntL As¥c s@@ﬁlrﬁ&sl%lfb;ﬁéﬂ to the

chanbers coated with a sugl r-hydrophilic materia
corresphndingaassalyi sitee d hai liqvid ypyed? @@d@mommmtécwéenﬁbﬁﬁre coated

it 25 5o0BRESNE N SRS SSbE R Fped B win

hydropHhutsic Rateribhe Avebringly, when thertsidy91 aod:iddsenstemtatm) tiné blood
chanbers 140a, 140b, 140c and 140d are filled w

serumindhe seerimers chambet dAta Ayaraphilicalin dpws th@%ﬁ'@dw'd valve 7
throu “t%% éd?w%‘eﬂ'trfc St %)Onfﬁ{tsétf leo%nf Eh&M® %‘946&“154%, 140c and

ec€i ves honbgeneous cen agal” force urlng
140d arg ehamberd\coatadi nithya supkt-aydidphilicomaderialj evhidreane(filléd with

e s A Ll oo
case, 1A82ovefiBR: ¢ fr?%e?‘”ﬂﬁel‘?@qw RShHdYR®I dhd "t‘l@u§'dhly aRE &dveentric

Specl nens fi Ing the concentric c annel are
channel 8cdrat Um:lse#amoght clhmnbe(erwa ‘b4=Qabrb1e1001azie1|49d are filled with

v SR 18 Bt i o Pl AL 3o
circle faﬁ@‘ﬁh&é‘?bo%‘i%ﬁes ﬁé?ﬁégénéd@%tﬁf%@@ﬁ)rcé%ﬁng]rﬂféﬁloandAéHBﬂdlngly,

to the respective assay sites 132b, 132c and
after thg Zwnasttrichchannel $cis Hlescwihitbalspesitaen @nd e kody 100 rotates

agaln,sgps% 61%'?1% e%‘l E%’zﬁ&? e}getggsi%t Zé}ngﬂr?t @ar‘ﬁg'gﬁg r1t40at hlgfobh'ﬁOc and

140d aﬂacm:imqabkem aahanpedsputimehs Sillrigthd @baoenstlrm: ﬂlm'IMeI 9 are
bi ochem cal reaction 25 results of the speci

dischaygind HaryGR) edeVeruny ChaMRRTLIAcbY eny Tiasl picn Kpen. the thin
film val7és gsgé;gas’aiulg%@%@ Of 4 gaﬁrg;o SRSEs g@&ﬁnéer{é VRIS the set-

an d usin
amounslﬁelcamlbem é40a) n40be140d achidndoud tovbherretsbectd,\massay isctes 132a,
channe desj gned such. that it centri.c
1325, 3P0 a2l e FeBdngacs BispEisal eacnoT L Galg spedfegs with

reageﬁ%t aheoﬁé‘%rﬁ%d?meﬁp thbltﬂ?ncfﬂm Uhivegel %V'ﬁ@fblq@% YNdY154d are

péci mens present I'n the set-anount chambers 140a,
concemmjly mmmddanmmsasmmmneedsumpere ndihent Ibmodﬂemlcaiuteactlon
results OF the” gpg:elcrlrr%g%sfcan be 8uahtat|vely or quantitatively analyzed by measuring
light absorption of specimens in the assay sites 132a, 132b, 132c and 132d using

the spectrometer.

In one embodiment, when the concentric channel 9 is designed such that it
has a concentric circle and thus receive identical centrifugal force to rotate the thin
film centrifuge device 100, only specimens present in the set-amount chambers 140a,

140b, 140c and 140d are stored and remain therein, but the specimens filling the
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40 concentric channel 9 overcone the hydrophobic
barrier formed in the overflow chanber 132e by
centrifugal force and are discharged to the overfl ow
chanber 132e. In one enbodinent, the thin filmvalves
154a, 154b, 154c and 154d, for exanple, include

val ves such as burst valves forned in a thin-film
shape to 5 open/cl ose openings using open/cl ose neans

conceffrict Ehﬁg |l O YK ﬁre ?‘?ﬁcm@? c?(@ RAEY %l‘?ﬁé‘d Y§i th@ overflow

m cr o- (or t rical (circular)
chambraadhBed)y pemimeM fome andharedisghdrged m@mwerﬂewmmber 132e.
magnet or electric rragnet arranged in an upper or

orartofth . valv n 0 hanj ¢al
¢ ol onR3EmpBtimelR, BR8 dhin: Bim' TaRBE SA4 Tl [BRRVEN 334 for
examméenﬁ&hd@Q/éWesﬂléiﬁ:h' dk| bnrsmn@lals@é If@lrrheaatn an thiaseeh @Rape to
10 chem cal acti ons; ﬁ;ged ose shape nenory allo

open/glese OPSAINGS BFINgi ARENS w@@nSh@ ﬁhlar ilgh&/aives] such "ds valve
open/&?.é,é’ ?Jsﬁ’l@yrﬂ c% %%%FQZBP%lﬁ'ﬂrm a@ﬂan@ﬁ g{ré\hSB dné{%nets) provided in

SIS, 0] en e usl alr

a holegeitie aahevhbly pbemtaheMﬁhMgnepemélelctmﬁmbgnéhanmmged in an upper or
expansi on and contraction of mcro-beads; valve

lower gaEIchGeRody; @l PPEBICIASECDY aRe—haniGal Toioes YalyecoRarlose by
centrlfgéia lrlb t'&alfﬁ {Bgenfé%s\ée PNl RRH Bhd as?)ﬁglflgﬁl?dn based on

open Se using a tenperature gradi
chemigall atetloo}s;eopelh/ckxseotby ahamtmm‘nory bldm,esdrerstoredltb raxigimal shape by

heat Qf REGISRE VAV GPeDRITEHOED By ity GEaftc, PUERCHBlysis; valve
open/&éé’é‘n?@ﬁg OhjrC 8%6@%&%@%@ e et IV alvee %&%ﬂﬁdose by thermal

burst 'val Ves; hydrophobi’c burst val ves;
expansaalnvanob pentrectma olﬁymnagbeads; valm dpenisidse Ay \alectrostatic force;
en/,cl ose by t her ansi,on and %gnt racti,on of

valve JFEEEs83H oY GG o Bar Lo Vo oEn e 5 16 gty vaive

open/&l8§é iu8ingf @ temBPerdtufdgradidite VAReeohRt/HBss of k! actuator based on
hydrophi'li c channel and the hydrophobic chanber, and

ultrasoriie |wanes; wme)pn@nmombased/am@spumer@r physicalgeressure; valve

openlcgg)@?gésysfrﬁ g?’é% ?t?crl e%)e nbugaby cﬁfwfrgate?i %%%t?eqfﬂlgﬂaﬂ'é{ﬁjency,

rcome

caplllawl@afst%wtersr hydﬂdphobttr bersoalesuvallé opehlotose byirgagnetic fluid;
nove to the hydrophob| c chamber. The fluid 25 flow
and VQM‘? PPeR/claser by theamal 8XpaNnsier: and costragiien R{8F-ophi | i c

fluids cannot readily pass through a hydrophobic

ch e 0 [ n i~ds
bagg% hXﬁ@rﬂ%’B 1lfr%'tentjt‘tn%taS’lél:é're ngbgcglgﬁaopg\%’hgé? %EI g;sf’.ﬁe?‘hgn e
interfaass bgtveadre shé 3RgdropBitic, chlamelaaddlﬂmj WM@M@r and

nluo ) IRE B oL S BT NGt B i Augal e

of a cutoff value or less, but fluids overcome a fluid flow barrier under centrifugal
force of a cutoff value or higher and move to the hydrophobic chamber. The fluid
flow barrier is formed due to the facts that hydrophilic fluids cannot readily pass
through a hydrophobic chamber and that the hydrophilic channel traps fluids based
on inherent capillary action of the fluids.

The assay sites 132a, 132b, 132c and 132d are hydrophobic chambers and
the thin film valves 154a, 154b, 154c and 154d use the hydrophobic burst valve. In
this case, the set-amount chambers 140a, 140b, 140c and 140d are chambers
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30 this case, the set-anount chanbers 140a, 140b, 140c

and 140d are chanbers 41 coated with a

super-hydrophilic material, and can forma fluid flow

barrier at the interface with the assay site. Thin

filmvalves including the burst valve are known in

the art. In another enbodinent, a thin filmval ve nmay

be further provided between 5 an inward channel 7a of

| i ai Z): f i .

coated Wity 3 Sl RIMGHIC Riatela R rgbpf ol a TRRE HBH barar 2t the
interfataiwith iHenassayvsitec | Bisiadilmweaivepinciuding theobarst yalvefareHaown in

body 100, fluids in the specinen chanber 131a do not
theart| ow to the assay site 132, and after the thin film

val ve opens, fluids hydrophilic-flow through the

I i iafottir \enBodimenhea AsihaImSidIee Hod bd GuithePplvided between
enbodi ment, azinmuthal assay site search for neasurin

an inwatrd chapeet rarmfttbe linvil valvebe apdran eytiguef gie specimen chamber

ont ' t ot atjion I [
1312 20 B} LS008 118 Bk oRn AR 6 e ) Db yen upon non
rotatiof 0t BEdy NO0etRids! ih theespedimdinneitdmbeaz 1 Bua hdd nat flaw to the
site search for nmeasurenment via the spectroneter 1

08
assay iif 52, @adrafiad teathinilpugive aRens fividshaydrorhilie-flouaipugh the
liquid @f?‘??ﬁ?.tﬂéfésﬁg‘g%@% r{?g_ by arranging the thin film

or searching assay sites on the
ci rcunference of the body, or by space-addressing

assmyorse t esibosimenta &tiamithals absay ositec hegaven fur megasuring the
spectrrggieé‘érlpf 6%%2[1:{;]&? ﬁgrongésc%}gg{ylt %ﬁgﬂ@%@ak&éﬁ%ﬁ %ﬁalr eofJ t'hg%in film
centrifihgé HoRR @éfin$ b Ql%%}éer hidtérdicy I_g[;eé%r'i@ cohRécte@@Rbretalr t her

cludes a brack solution cha havi ng a di aneter
equi valent to the 20 assay site to store the bl ank _
sollytonenembpdimenihaziamgbabaseay site spawhnigigneasyrgment via the

secrERSE Al B0 b PRI g AR soar prces
perforirieansyragangihgothet thén filnasilireircatl ergnes fdi0&8arthinghdssay sites on

‘absorbance: 0). The light absorbance of the blank
the cirgpmierasieei of Hiandpdyzar By snase-HBPPIAY AWAY PiFSOHSINGea blank

: | gt npe i t4-0 b :
solui] S8y YD ORBHED: 4Gy 900 P St e 1o
absortidrei thesedpectivichasdayasitesxhiring tatcdneofthe. bathe In this case, the

body GERer i1geou B iees Spion S BEE R Sy e avglent to the
sssa S 8 SR DRI TRV SRRARB 0 S08pR in e
respectbeagssayCeit&Ndy measured, after the spectrometer is calibrated such that
light transmission of the blank solution is 100% (light absorbance: 0). The light
absorbance of the blank solution is always zero, thus enabling sensing of the blank
solution chamber during rotation of the body and thus realizing space-addressing of

the assay sites based on the blank solution chamber.

The embodiments may also be applied to thin film centrifuge devices for
processes associated with a lab-on-a-chip to perform enzyme-linked immunosorbent
assays (ELISAs) or chemical luminescence immunosorbent assays (CLISAs).

Various embodiments thereof are known in the art.
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Vari ous enbodi nents thereof are known in the art. 42

The enbodi nents nmay be also applied to thin film

centrifuge devices for processes associated with a

| ab-on-a-chip for residual pesticide assays and

residual antibiotic assays. In this case, test

results derived fromdetection results are displayed

on a conputer nonitor, history is reported to the

SerpRr ém%dﬁﬁ@nteFmﬁg rﬁees%ngbméogmf AR c@ﬁthfug%Sd@\nces for

food enterprises t automati c or manual
procesmuﬁssoa[ated;swmrmtah-onmcmg fanrasidual pestipidetassays aad éGSIdual

et 428K O 356, GSEVHER) 2B R REl Bl FotlfRdslis are
displag&d ' 68 PANEbRBUBSY PREHIRIM b 8sCrshbdHRieab tRSi sBdérs of the
pesticide and the food enterprises can obtain

correspandingsgovathment offmesodr foodsentermsisesadhepughy agtoseatic or manual

emorBER 48 gk D941 et PR SERRCU R S5 60 ks and

historie8f ardredtbastl fiar apwiehas ngf WiksdsscrRPs I@Hd dleom@ttagk) The
products for consuners by direct transactl on,

correspaadingr leoverteentsliss nepn e@etégbweﬁ@y@i c%ﬁé@lct?orﬁr‘é#y rthe food
enterp‘?f%&%%ﬁ ofb%ngﬁfr % erf’drn?a?%ﬁ’dﬁ%ssﬂecﬁbpg 'aﬂ@sllvﬁ%kﬁﬁmcts. In

es or exanpl e

addmdmsmegemesﬂdrmlngsgdvengmﬂpbﬁsphomsstmwoanbmm a5web, to
i nsecti ci des. enzy

providgBieyMaen TAGRN aww%ﬁ%wmcﬂﬁ%est%%em%ﬁf@r CONSUMERS
by dlréazcgéj%cﬁéﬁ 1%@%% BnbNRafkers fdr é%saﬂ'ld':ltééibﬁlg g&gﬁ’c:é@s contain

as erent fromt hat
enzynssoahe marketsoftirrassayng pesiladasncdnta'medeintena‘yum eget@bles or

I N TIENCS TR NG AT TR S

insectieRids. an@*hé38ﬁzyrﬁe pﬁfé‘{/' %m@%méﬁénrfe%@&bs@nﬁmﬁ@y OVarious

I mmunol ogi cal "anal ysi's using the strip 41; a liquid
embodgimerds thareot aeporoavn Inthetast.e the specinens of the
speci nen chanber 131la to retain blood serumin the

Spesg) . ' :

CPITETTE 1GHRRAE by AL 4610 BRI IRrRindl 1 AE s anoner
embodiysirfthe thih filth dehirifvgedesiagel 000 transfer bl ood serum

fromthe speci nen 25 chanber 131a to the buf f er

chanmber 131d;, thin film 15 and 155

B gBRERE Y HIB) Y RIS dRvice TuRBoT FagriEss ggpldralty of

sos0DUBE [ SRATISDE 440 1028 \BINEOUIE R ARESY A, assas o
immundlogicgh analydlsomng |tbefSt[up di1f, laotiguitl r\ta‘we Wetobtﬁrmmrarlly store the
specir%grallgb o? thésslp%ctmqerﬁ hc am r f e‘F :?Pan? a|n %‘f%ds serdm in the specimen
chamber 131a during rotation of the body, when the body does not rotate, and to
provide a hydrophilic fluid flow passage to transfer blood serum from the specimen
chamber 131a to the buffer chamber 131d; thin film valves 155a, 155b and 155¢ to
independently supply blood serum in the transferred buffer chamber 131d to a
plurality of assay sites; and a hydrophilic channel 8 to transfer blood serum through
hydrophilic fluid flows from the buffer chamber 131d to the corresponding assay site,
when the thin film valves 155a, 155b and 155c open. Based on these elements, the

thin film centrifuge device enables multiplex assay of a single sample. In this case,
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when the thin filmvalves 155a, 155b and 155c open.
Based on these elenents, the 30 thin filmcentrifuge
devi ce enables multiplex assay of a single sanple. In
this case, 43 transfer of blood serumfromthe

speci men chanber 131 a to the buffer chanmber 131d is
carried out by alternately repeating a hydrophilic
fluid flow process through the liquid valve 7 and a

transfclirjI 151' BIddCYERMPGRIE Y GRIHmbA YIRIMBE §813 b (fhelguffer %Ihamber

ustrates a stepw se process for transferring
131d isezarried raumuyhaﬂterﬁatﬁb,eoepﬁa’mngrmmbdropr@mflmd ftoe pmﬁefserthrough

o U 358 UG ERRGE  GPOTARBIE "L

fluid fl ow process by centrlfugal force. In step 1,

durgieg 17af @t NABs @fstéb\ﬁlsbgﬂ' cééé T tepRldrtihy BAbdDBerum from the
bl ood serumi s | ected in the speci men chanber 131la

speciragnl chayrbarot3ita: to dhe duffes tab@ambert held dimaligrately repeating the

oS0 ook, B0 e JIRD 408 3 B8ERE o rocess by

centrifagéidfors) chanber 131a is charged, through the liquid
valve 7, into the inward channel 7a and the outward

channel 7b and h dro hilic-flows to the uf
1317 step; 1, rsiugmsp'y QB@%@PGM rtwtaa@ﬂé éﬁagb%ﬁrum is
coIIect?eB |f1|tﬁ 'e&n?é}‘? cHanfb%F 1 gqu érythro égytg%%ll ed in the remnant

centri or ce cause of the o y. In
chamts&rél;ﬁﬂab vvhen t he body ceases rotation, blood serum
fromthe specimen chanber 13la is charged in the

| .7a_and .t h n
t h:fvaager? ? a‘gﬁ?e. aegaiéﬁéggl?ggwga’a‘ﬁ?gf?rannﬁggﬁgﬂlqrb %?C}c;al\gerum of
the Sde&"ﬁ&@ chEfribRs m%ngeéha@@d 1&1&.911 thesligiidSvaly 7, into the inward

etition of steps 3 and 4, the total blood serum
channgr awad e guteimsd channelnd ape dvaeaphilicafiws ta the Juffer chamber
131dthe buffer chanmber 131 d. In step 6, when the thin
"filmval ve 155a opens, blood serumflows through the
hydrophilic channel 8 fromthe buffer chanber 131d to
t hén cstep e3 pofodidngeasnain b ositwardl @Ranndih&bbfibwerin the buffer

chanber 131d of FI 17 may be ate
chambgrdrishprased %t:emr@lga'v‘wcﬁmagse@@a gatleaoo 46 BAf¥an
readily flow fromthe speci nen chanber to the buffer

Chamkedp BY whRAr Rl IR8HyPEcAdd ARSI ILIGY BEFIM from the specimen
chamber 131a is charged in the inward channel 7a and the outward channel 7b
again through the liquid vaive 7 and then hydrophilic-flows in the buffer chamber
131d.

In step 5, by repetition of steps 3 and 4, the total blood serum gradually

flows from the specimen chamber 131a to the buffer chamber 131d.

In step 6, when the thin film valve 155a opens, blood serum flows through
the hydrophilic channel 8 from the buffer chamber 131d to the corresponding assay
site 132a. The buffer chamber 131d of FIG. 17 may be coated with a super-
hydrophilic material. In this case, blood serum can readily flow from the specimen
chamber to the buffer chamber by operation of the absorption pump.
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44 FIG 18 illustrates a state in which bl ood serum
flows to the assay site by centrifugal force as

anot her enbodi nent different fromFIG 17. In this
case, the thin filmvalves 155a, 155b and 155c may be
a hydr ophobic burst valve or a capillary tube burst
valve. The thin filmvalves 155a, 155b and 155c are
hydrophobic burst valves or capillary tube burst

!:YGS1§ ARy aast£¢1 Ui'ndwgicﬂ"Y%IB?? Ideflim! Ve go Pk ta§§ay site by

erface between t annel coat ed
centrlfugalrfoecdwasi anpthier embmtmen’ad l,ffeefmt ftdm FIGy i .o t1$ case, the thin

h
im viingy b B SFRE sS4 et Bock PRS0 o, 2 papilary
tube bgré}%t\[el fugal force less than a predeterm ned cutoff

val ue and all ows bl ood serumto overcone the fluid

fI ow barrier and then flow to the assay site 132a
13Thedhin fipt valvesa 1&ds; r1i56bgend 166 @r@mydr@hoblc burst valves or

copta SOGL S A6 8 45, 50 o o9 race

betweéﬁVt‘hle hoaiphilichanarts BeCKBateﬂU@&h éomwﬂobmhovmatmm and the
e flurd flow barrier. GS. 19 to 22 illustr

hydromwaemebctegﬁamsw@h@%ah. 1320 Pid 2t ﬁq%*g% f'UtEisﬂow barrier
allows?ﬂé%%efdfﬁttgﬁﬁtﬁar it af%é\%nf%g%’l rﬁgrﬁgl rren tahoé‘am?éﬁ@rgﬁ%?d cutoff

as co sho
value ard dReWsrtmimreseunﬁ:ltalovéﬁ;bene tttb ﬂarde‘bvabdrriertwdsmleutﬂwmto the

assay $i8 120 108 0f 40€0 2L prerubBHoroe GhnerPreatemingcLCUtor value
[ r [ r
oo i 4 ﬁ*pﬁvp%ma*ﬁ%o*%*%ﬂl% P bogies heEhete over
than thé centeifugal $arce 4b veed®me thie flwd Slovchansies i n t he
speci nen chanber 131a are centrifuged. In this case,

¢ h‘f—'laa g\tQﬁ é%%ﬁll%gra e% ?ﬁg?%w(%l Q)%Je_ gé%'%ﬁi ?@a[@ﬁ rfilr}m?’g:éntrifuge

deviceS PEEhere8SMphsihg ea Tieed FBlutivhasioeage Thatber! esaéoiﬁpared to the
retained in the specinen chanber 131a throug

embodimant shownvie FAGIJr7. nReferenee inumgral dale B&B@%’@Soﬁ Fiwté solution

storag%oéh%%g@é}r% é#&e% ﬂﬂtgesrol%rb%"ber 131f flows through a

nnel t0 an excess chanber 131g to
allow a desired anobunt of the dilute solution to be

st F1e8. N0 dride2b ifubtratec A aieapniibh. inMitch 2e dillitestalattorsstored

in a dluke, SoLiDRaFigias PReRDAT IS % Tl PEHaRRRIDE! 151 upon
openlr?gﬁb’l"g‘féjb&%ggglg/lsa 1r7fg)t tg{?ﬁl%ﬁ%ﬁl}@%ns i W?]gi)?gh"}%o%%a%&nwm are
centrlfugredngln this case, the dilute solution stored in the buffer chamber 131f is
retained by the liquid valve 11. Similarly, specimens in the specimen chamber 131a
are also retained in the specimen chamber 131a through the liquid valve 7 during
centrifugation. Excess dilute solution in the buffer chamber 131f flows through a set-
amount channel 10 to an excess chamber 131g to allow a desired amount of the

dilute solution to be stored in the buffer chamber 131f.

FIG. 21 illustrates a process in which blood serum in the specimen chamber
131a is charged in the inward channel 7a and the outward channel 7b through the
liquid valve 7, when the body ceases rotation, and hydrophilic-flows to a mixing
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45 chanber 131h. In addition, FIG 21 illustrates a
process in which the dilute solution in the buffer
chanber 131f is charged in an inward channel 1lla and
an outward channel 11b through the liquid valve 11
and then hydrophilic-flows to the m xing chanber 131
h. FIG 22 illustrates a phenonenon wherein the

speci men and the dilute solution are gradually

chamHe,rral'ﬁslfherIr cilf?oﬁ hleIGmQﬁ' g t?él@gl%egro%éés i W(ﬁﬂ% dilute solution

petition rocess or transferrin ds in
in thetbuffemmhmmhnbrcm&msl shéi‘gednd ar inward bbammedl Ha aodambautward

13 based, opn centrifugal, force, cau at nof
channgha 1 Jfpuatthe gk uaBes bt BhiTineRoRyareBlikaEs &'t mixing
chamb“é?'alm Is 7a and 11a and the outward channels 7b and 10

vvlth hydrophilic fluids, after ceasing rotation

of the body. Accordingly, the dilute sol ution is
mi K&Q. @Rt Hustratespacphenemenpn wdhareia e cheaiegen FE‘ﬂhthQ) dilute

stof] 8580y LRGBS ERupb ED B5 0B potonor

proce@fdﬁ transfearind @uldiskimthec batieed dRdrinels &b apdt 11 ¢ tid mixing
dro hiltc fluid flow 15 through the |i

chambal 481 hgeerp GariiugaL Rice bausan. bY dgiatoncphihe brey and a
procests‘sg1‘?‘)‘rf'rg§(ﬂl?ﬁ]I #hd |H\5V§Pd*@h5¥?é1§ xe0aid W? thg tﬂb'dﬂt\ﬁaﬁﬂ:ﬁ%r‘ggﬁk 7b and

Z€ m X i Cciency ween t hese
11b witlehqdnﬁﬁﬂlerflwdheaften@e’a;lrtg‘ rdtbta)rspémmbodw Abcordingly, the dilute

SOt FGXERAIET o Pocnont d P PTG OPBIA P Thds Produce 2

dilutef iep and the dilute solution to the mxing
ﬁ‘g%ber 131 h. 20 dosing strength of the hydraulic

burst valve is determ ned, based on an adhesion area
of I thei praddss fathe@sadusllyasensfariing Hbe espesimen) eggethe dilute

sotaif 5 Wi Al AioBeL S P8, M 5l s now
throughothdt liqunal vahes efd(maatfiow %Qééd o eentrifuigdnifgieey, tihe specimen is
overcone the closing strength _and thereby open the

gradualy sixegbwithdhedilyte selutien tmmaa@mmdm% jciency between these
fluids. F?‘%r@lgéft&i QK %lx%gsgfethe"‘éﬂe p-n{aﬁ VY'a i egfltﬁ ts}b‘ﬁjt?;n is referred to

["'ustr a centri

as a gia@lualemw ihgy duﬁﬁgghécprbcm forlg:vadualty trapsfeaad) tH’eespdsmmen and
I mcentrif uge evi ce according to one enbodi nent of
the d"tJWeSO'HP%EH § MG cBAMPERASTIRi n i1 m centrifuge

device 100 may be | oaded on the thin film
Closing strength of the hydraulic burst valve is determined, based on an

adhesion area of a thin-film adhesive tape, when holes are clogged by the thin film
adhesive tape, and a valve to allow the thin film adhesive tape to be detached at a
disc rotational speed (centrifugal force) or higher to overcome the closing strength
and thereby open the hole.

The burst valve may be, for example, a hydraulic burst valve, which is

known in the art.

FIG. 23 illustrates a thin film layered centrifuge device drive 100a to front-
load or top-load the thin film centrifuge device according to one embodiment of the
present invention. The thin film centrifuge device 100 may be loaded on the thin film
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46 | ayered centrifuge device drive 100a. Reference
nunmeral 751 indicates a case of the thin filmlayered
centrifuge device drive and reference nuneral 750a
indicates a tray to front-load the thin film
centrifuge device 100. In addition, reference nuneral
750b indicates a cover to performtop-I|oadi ng. Wen
the cover opens, the hole 170 of the 5 thin film
Iayereg%@hglfﬁ%g ﬁeﬂee gﬁi‘\?e RYal q:{é'f'é%ﬂcf‘e% efd! 95t1 Liﬁa‘lgé%gl #£case of the
ased on a loading type, one may e sel ecte
thin filmdbgeedceeentrifivge aleviceOdriendnd eébremaenummla]SOaﬁﬁdlmatdma tray

to fronfiacineonir SRRcemifios devive A8 dn FKehich. ity ngBeral 7500
.nd.cat@rs'a)tfsof@xo %Hoﬁﬂ%b;{o%da{fgr V@Bed the a8V 1 SR, el Rdle 170 of the

on 745 or a stop on 746 to read conventi onal
thin fulmpceraiafugg: degce mea;ebenneunm@ onntiae durn7teble.ndasedesn anloading
utto

type, 5% ooy s sRBaE Hidfrdietonss PHRRA 2009 i fpfefence numera

750b. dﬁl\/bé@tlbﬁ 866K MgPIN6RS TratGdident i the gresénttiR@edtin) the thin
Imlayered centrifuge device drive. light-emtting

film lageeage cgntrwge @@quagnbe ruae Priionaly ceindprisgy adesadérg/searching

buﬂong?gé%i gl ]f'tSﬁ 75 t{}rll%%da% VORI odtfiEl ld?s%geqReference

m cen uge eVI ce or "an optl

numerdl 344 irﬁh@étes aa orgsfi buowof thelthinréiinm convif@gs devied e!rloé.
the thin filmlayered centri fuge devi ce drive.

or Eoieaps qubiershiee fdBaGE & S predSdcs 42 Shol a Process state
and mgeg%ﬁ‘?é‘ﬂﬁn Yiirh | rbg’églé% %bﬁf?lf%gﬁb E@ﬁcé?frﬁbpfA ﬁ%r gefrﬁﬁHIg §idle or an

gr aph graph” Reference nu

LCD mawlbealmi as tmmplﬂpdawdpvjceddihe:dispmyreevice g 68udisptay$ avhether
0 nua e cont ith a doctor of the .

the ot TS5 onait G e BB LHIGRO1 7t BPHGR! ity el fesults or a

main FBedP stabdrof thd ﬂﬁfﬁ'%%ﬂgj&é&%ﬁtrﬁugéﬂe'vic% &, Alternatively, the
questionnaires to the ctor, if “necessary. Then,

displayade\ier s76hidismlays @ grepbicabtusen intesfacen@ndoet orocepRerate in

accore ) REF T 4 BB 65, b SR e

canera and/or a mcrophone. In the case of

noRefehenns edinearar erisindicatey ah imutioutmut dede’foSre'aﬂze automatic
bl ood does not i ncrease, ﬂ% in 25 the (:af,seI
or manyg| Femete goniagbwith@ doRter ohtRekcareseengingolie o ShraPhian igtemet

netwo{lﬁéﬁ@lt? F@rﬁgfae-tréﬁgnitﬁléd}ﬁfs?@ﬁégltéumr LdtiohRalrad 'tcﬂ]he doctor, if

er eo SO I Nncreases progr ess.
necessary. dinend paterits wailkfiong groserigtiet fromttbe cdoatirder at i on,
the cent ri fuge device conprises statistical software

S 8 R B B SEAND G 5 G 8T e
comprisfézf Qrs’ﬁﬂa'k@ﬂ ARG IREgdidatndradandbr br @ic®ophone. In the case of
non-advanced cancers, a level of tumor markers in blood does not increase, and in
the case of early cancers, a level of tumor markers in blood is within a normal range
and it increases and positive ratio thereof also increases, as the tumors progress. In
one embodiment, taking this fact into consideration, the centrifuge device comprises
statistical software to historically manage detection results derived from quantitative
analysis of the assay site to provide information associated with regular trace

diagnosis to a user.
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30 diagnosis to a user. 47 In addition, in one

enbodi nent, the thin filmlayered centrifuge device

drive may further conprise software to read and

anal yze the response results and to analyze negative

or positive response, presence of risk groups or

val ues. Also, in one enbodinent, the thin filmlayered

centrifuge device drive allows 5 side |oading or

Vern £ driti Ref

he. HEARIORH oG ARobdifcl e IRV b Wevice arive
may fueher edmyeiser séftwared&viread amijaaalyaaaﬁhyesr&spnaseaésults and to

ng.,t he san% accordl to one e di ment may, be

analy245 e ghtly s TRV RRO B R BSSTs O TR WSS A0 VHbESCt o

smal | anmount of biological and/or chemcal materials

i N AldaliidDnedifbodiment) tﬂb‘tﬂih fﬂnﬂb%@redﬂfé?ﬂﬁu@e‘ﬂé‘v[b‘é @& allows

DNA 10 chi ps. For exanple, the t | mcentrifuge
side laggling er vierjicaldoagdipgi Qfdh¢ ¢hindilra peatrfuge devicef uge devi ces

in thin filmdiscs such as conventi onal CD-ROVs or

DV f o
VRS epBA/eRE YR nb HGRIDBRLTRRL Sl et 83 Shyige cevio
and aapanalqsat mdath:qd usoge tisdkiddnesl dasotdieg dot ondramisddinges may be

appiiefy BniEETBr e Efisdiag?n%dbﬁﬁ”é%e%“hé“%ud G 6 bological
and/orgglﬁelrﬁg%gmag&nﬂg I@/\HH‘IQSS %ﬁf&hgﬁ% Q?gﬁea %h? ﬁol%ﬂfcﬁ%@'énd DNA
chips.cleot eixaogde,dthe d:hancblnproenitnfgge deieaphay ibrd epptied to integrate
centrp fip ZBbichsTTan I s ft GonvantienabCE RAMEpE VS

to store a specimen obta| ned fromthe sanple during

cemitholLiyBad ifen; embbaimaits sfhiebpreskt vintion HABBBEN shown
rat her than speci mens produced during centrifugation;

and desdsthed, & Wew kehanReciated dunihese skiledspebe mshthetishpages may
ve el RS BRI sS IR orBBo bR PRl fSpl o e

inventldmﬂm bca;mnlofanﬁ/chns defiged in they clhings Sedntiosit eq@aaltehtms
with the specinen
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Is stored; a trash chanber to collect debris not bound
to the capture probe by a washing 15 process; a

rot at abl e hydr ophobi ¢ body in which the sanple inlet,
the sanpl e chanber, the specinen chanber, the remant
chanber, the trash chanber, the bottle neck channel
and the assay site are integrated; one or nore fluid
fl ow devices to transfer the specinen fromthe

WHATS LARAEDAS: chanber to the assay site upon
HA n'g)ﬁ-érot at Pgln of the body, the fluid flow devices

sel ected fromthe group consisting of a hydrophilic

f1.ui d Altbiw fipnngentrifugk aieyioe gamprisingn er yt hrocyt e punp

and _an absqrpti.o ump;,and a liquid valve coated with
£§%W8}Q'Hffgﬁgﬂﬂ?&iegs%f)@ri al, to provide a passage to
PEaRBle EREMBOER B HRaRplctifictlzel infSMe sdrhgie.inlet;

allow ng the specinmen retained in 25 the speci men _
chappeimeiuchagbee i@ rsterggatspesinoen fabéained frama thessgmple during

S y the fluid flow device upon non-rotation of
Centr@ﬁéﬁ%@dy. 2. The device according to claim1, wherein

tdheehingnt ccheatber o EBres aSreminanmtnvgthdr ¢ham rspecimensiiproduced
~outward channel to forma U or V-shape. 30 3. The
duringgeantefegaliedr di ng to claim 1, wherein an absorbent pad,

Sar % ?eg‘ﬁgcﬁé’ﬁjne?rtoacaHH&t' g%ﬁ?ﬁgﬂ%ﬁ: chl ‘?rt]oi the remnant

etween the term na I qui val've and
chamiger; i nl et of the assay site, to transfer the specinen

fromthe speci nen . chanber. to the assa ite or the
o TS AV 0 S b W Nicha e BoRiT S, PraBE oiopPEoROINd to the

specirflﬁlg ?firﬁﬁ’l_ogrﬁ{i/gﬁ %gﬁﬂir r%?_ﬁéhtr%rr‘ biGAHPhiBal feBetibes W}itﬁ ahe %fpecimen

I qui e device according to claim1,

is storedrt her conprising a thin filmvalve provided between

chiinpi Ehagostig gl dsbia it blind ta T aFREe PRt tep washing
proce§HNPri sing a set-amount 10 channel and an excess
chanber to store excess specinen or sanpl ed{)resent in

taeotatghie hydiopbiehitoedy 81 Whith thevsaraplacioltatdihegsaraple chamber,
the s;%:@‘bgh ﬁﬁé}%ﬁlﬁér@tﬁe trgﬁmraﬁmﬁghb%lﬂafﬁtéefraéﬁ dhantidt! e b¥ttle neck

channel and the assay site are integrated;

one or more fluid flow devices to transfer the specimen from the specimen
chamber to the assay site upon non-rotation of the body, the fluid flow devices
selected from the group consisting of a hydrophilic fluid flow pump, a chamber pump,
an erythrocyte pump and an absorption pump; and

a liquid valve coated with a super-hydrophilic material, to provide a passage to
connect the specimen chamber to the assay sites, allowing the specimen retained in
the specimen chamber during centrifugation to flow to the assay site by the fluid flow

device upon non-rotation of the body.

2. The device according to claim 1, wherein the liquid valve comprises an
inward channel and an outward channel to form a U- or V-shape.

<P The device according to claim 1, wherein an absorbent pad, a sample
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15 7. The device according to claim1l1, wherein the

body conprises one or nore chanbers selected fromthe

group consi sting of cleaning chanbers, m xing

chanbers, buffer chanbers and substrate chanbers. 20

8. The device according to claim1, wherein the bottle

neck channel conprises two or nore thin film

channels. 9. The device according to claim8, wherein

i

pad of Qesdﬂélrrhyfdrfﬂ g@?ggﬁgﬁgﬁéfblﬂ?\getéﬁ%ﬁhwgé%ﬁé tBAfifal of the liquid
valve ahdmrellnlehaf)ehlmle aa3Say Huite, ftoltrarmcﬂehemevspe(apmn frdm e specimen

devi e accordin o cl ai n the bod .
chamtiehfh e 3853, Sk Be e Suserhirab SharbEr, Beipnen absorption
force tBaa%oF@H’%r é@écnﬂ@ﬁ réa&mH@rth@?e‘rﬁlﬁﬁtcﬁrthé‘th‘iﬁ'\fa‘I\/é‘r e

am nated in this order and adhered to one another, 30

wherein the body further conprises: a first thin film

A or i HRRCe AERTHE TR & dhler BB e ghin fim vave

prowdé—@ *b%lt\ﬁeémméllﬂﬂﬁd vBR@eartRiRY ditlet b tHd§pdditenmpdniied. 50
base material; and a second thin film adhesive tape

| am nat ed betvveen the internedi ate base nmaterial and

Bhce LRSS, RGN o Poff<E s, 4BHERE, & Gatamount

channdkeahd anaseesdichgniberdd atarelékcesb apetimdrher salple ptesens in the
conposed of at |east one selected fromthe group
Spec'”&@fh%%’{”bﬁ@ of hydrophobic materials, silicon wafers,
pol ypropyl ene, pol yacyl ate, pol yvi nyI al cohol ,
pol yet hyl ene, pol ynethyl nethacrylate (PMVR), cyclic
d.ef i MheodeVigeeaccofdfgstp eain plol wisenebo tize eembant Zhaifiber is a
devi ce .accor d| ng to claim1, wherein the assay site
capillagy e hamBer. ,or ous menbrane or a strip in which the
capture probe is fixed. 13. The device according to
claim1, wherein the body conprises a 15 wireless RF
I”C haviihegdeviee arccondiag ftardainois véereiot the hodyrcomprises one or
more EhamBefs’ S8 ec{edqﬂfom the group consisting of cleaning chambers, mixing

chambers, buffer chambers and substrate chambers.

8. The device according to claim 1, wherein the bottle neck channel

comprises two or more thin film channels.

9. The device according to claim 8, wherein the thin film channels are
formed between base material layers to constitute the body by a channel-shaped

thin film adhesive tape.

10.  The device according to claim 1, wherein the body comprises an upper
base material, an intermediate base material and a lower base material which are
laminated in this order and adhered to one another,

wherein the body further comprises:

a first thin film adhesive tape laminated between the upper base material and

the intermediate base material, to adhere the upper base material to the intermediate
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t enperature nmeasurenent, assay site detection, storage
and transm ssion of assay site detection results,
personal privacy encryption, identification (ID)
storage and transm ssion of the thin filmcentrifuge
device, test date storage and efficient period
storage. 20 14. The device according to claim 13,
further conprising a wireless electric wave generator

base matsHaPRIing povwer to the wireless RF IC. 15. The device
according to claim 14, wherein the wireless electric
vaasecold thienfimatadhesivepnps damanaitet t bgtaleenpihenimtamiediate base

net, t enerate an. electric current i n .
mater 1 the o i e Dataiat rdheee s Eraseedipte Raggmafprial o the
lower BhtErabHmo magnetic field generated by rotation of

the body. 16. The device according to claim1l, wherein

the body further conprises: 30 a preparation chanber

t DINA RNA f bl 9nd m.obt ai nged, from
He"< pH8 Hewceatiegelinn 4k im) P5 WREIH tBR shbsfate,s composed
of at 888 bhy sel@tddNfrop eheR 'u@ﬁdnsi@tindcjigmﬁt@f@ﬂb@id fiaterials, silicon
0 a

chanmber to fragnent the anplifie
wafergyr quplyripRylgeed, pelygeyiatel 7 polvinyirlophel, apetyethirenea, o polymethyl

methef a8 RO ol SRR R CRT TR RfBararBie” "

netal particles to space- address the preparation

chanber, the anplification chanber, the fragnmentation

cHanbethe dRicasaseprdingdogriaiihd , Mnarat) Eraaseay. Sitg compaises a
poroud HATBALIH0R hIFUTHE Sl BBl ey,

direction searching and azi nuthal direction searching.

1 The, devi ce according,to. claim17, further .
cBhor | SPRGUBNIES GRCABHED K ebd 1 FOREGG: bagy comprises
wire|eg§rp§= 8¢ IR oh8 B ehafdfUhCHBAS YerFesd fr@?ﬁ“tﬁee@rodlﬁeéhgiging of

evices and "cooling devices to control tenperatures o
temperatore measewrgment az8ay Hite drtection, ateragei and transimigsion pf assay

e RREEL T 00s SEOBEP ool A, Aol 1) Sroge e
transnfi9sidhsdfitAE thih MRt E&mtifuge device, test date storage and efficient period

storage.

14. The device according to claim 13, further comprising a wireless electric

wave generator to supply power to the wireless RF IC.

15. The device according to claim 14, wherein the wireless electric wave
generator comprises a multipole permanent magnet to generate an electric current in
an induction coil provided in the wireless RF IC by an alternating magnetic field

generated by rotation of the body.

16. The device according to claim 1, wherein the body further comprises:
a preparation chamber to prepare DNA or RNA from blood serum obtained
from the specimen chamber;

an amplification chamber to amplify the DNA and RNA; and
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measur enent devices including light transm ssion
measur enent apparatuses, fluorescent detectors,
spectroneters, surface plasnon resonance (SPS)
detectors, 20 illum nators and i mage sensors, |aser
beam appar at uses and phot oneters i ncl udi ng

phot odet ectors. 21. The device according to claim?7,
further conprising: magnetic mcro-beads contained in

A oo £ qathe WAl BN aiftoiomine

lengtht he slider, to apply attraction force to the magnetic
m cro- beads and thus nove the magnetic m cro-beads,
wherein the magnetic mcro-beads are noved in

aEcor daRs ‘?ie‘()‘ldehaé'&b\f@lﬂ?rtb cl&i ﬂbewﬁbréi'ﬁ'thé Bodgfﬂu’f‘ﬂ‘?er comprises
mxing of liquids in the m xing chanmber

a thind@oi @E"ﬂfb’tﬁ@i cnmawrettoorcrmn iilm, fermmagmet&bmﬁtalspa@cles to space-

I O- t ai ned he
acare S5 UG8 radlhd SRR I AEPsArDA oo iboE iy Faffreptation
chamb! thensidh r@ﬂ@rwtth@wnhgd:r@muére slider, to attract the
magnetic mcro- beads and thus nove t he magnet i c

m cr o- beads, wherein the permanent nmagnet is

R B SRR VA gt resng

carriedroMebye rddiaif ditdetionagaetHing aﬁﬁ(zrznnbmddrrecttlmrwarchﬁhgi ng
of the liquids in the mxing chanber. 23. The device
according to claim1, further conprising a set-anount

cfipmbern S ot ik Véic(:Br&ng? l‘lge&Tgﬁd’f"’pﬂrﬂh‘eﬁ: dH'i‘ﬁ ﬁ’% cﬁﬂﬁdo? more
concentric channel coa wth a super
selecteditfeorn dhe grvbapecansistings ef terrrpera:tumhmdazeurememtndevrpeseheating
. _between the concentri an and srte
devioaR AP NGt S Rac I ariroL FEARerety S Wi cBERBEes
outlet of the liquid valve, the device further

conprising an overflow chanber to allow the speci nen
t29). 15Therdsvice aceordingeto stabunt, wharmrerthe;dert@xtt@tnr ohthsf assay

t he bady and. t he ecl men,,| cen r|c
ste s, @ duC Dby & BHEFT e tel R o Bl s ERgR, o botica
measurBmenesteéviaks including light transmrssron measurement apparatuses,
fluorescent detectors, spectrometers, surface plasmon resonance (SPS) detectors,
illuminators and image sensors, laser beam apparatuses and photometers including

photodetectors.

21. The device according to claim 7, further comprising:

magnetic micro-beads contained in the mixing chamber;

a slider movable in a lower part of the body; and

a permanent magnet mounted on the slider, to apply attraction force to the
magnetic micro-beads and thus move the magnetic micro-beads,

wherein the magnetic micro-beads are moved in accordance with movement

of the slider to induce mixing of liquids in the mixing chamber.

22. The device according to claim 7, further comprising:

magnetic micro-beads contained in the mixing chamber;
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speci men, after the set-anmount chanber and the
concentric channel are filled wwth the specinen,
whil e the specinen in the specinen chanber
hydrophilic-flows through the concentric channel. 20
24. The device according to claim 23, wherein the
speci nen of the set- anmpunt chanber overcones the
fluid flow barrier forned between the set-anount

ChafRG ' mav '“%mé ﬂ? pa;‘rj{ bfh,%y%(g(ggta%f ugal force

gener at ed and then flows in
tehpeamangnts MagneBEnQLﬁ]teAmmMaé wiider, rtetattrdct thengnagrietic nmicro-

filmcentri e device conprisjng: a sanple inlet to
beads; q{]cg]@pse{ng nagnetq )l g@?ﬁﬂd@er to store the sanple
'M\é‘t%ir?ﬂwé Béﬁnéﬁ’@ntsfﬁ & |b%§ﬁ1ta|ﬁe§6ﬁ°th€%r%§i‘)%@fn Qiameter

store a specinen obtarned fromthe sanple during
in the cwiringi ¢hqmbemnd the bodwniis r@ilatmb’@rmducemnmeeraemMetmagnetuc

micro-3adS bt RS ER BB b ot e R o

chanber to the rermant chanber; an excess chanber to
store excess speci men exceedi ng a predeterm ned
akdunt The dence prasonding cleasisdm; 15 fwmerocomlélr@sgayet -amount

chamiZseEoted Wil FbheFFBURIShIRE FEed 218,2 WPehfis Asanel coatec

with alsepet-hgt®philicmategiagpeci mnen is stored; a liquid valve
coated with a super-hydrophilic materi aI the liquid

wehereins dhaeget- 6W0anba§”saa@'ée& ds ciptaipesed h*ée@‘i?@@ ﬁ'% concentric
chann%h?‘ﬁ'@ eég ab}ﬂ,:xgteassay sites; 10 a trash chanber to
col'l ec e% IS

not bound to the capture probe by a
olissmeimihe qoroeati; cleanhehis cdrategbed detohgrd o afddstadfi the iqdid vaive,

Bkt o oS AR arSa sk specimen
remair¥ WW%at-é%uHPEﬁéﬁb@?% rotation of the body and the specimen in the
concentric channel to be extracted by centrifugal force and thereby store the residual
specimen, after the set-amount chamber and the concentric channel are filled with
the specimen, while the specimen in the specimen chamber hydrophilic-flows
through the concentric channel.

24. The device according to claim 23, wherein the specimen of the set-
amount chamber overcomes the fluid flow barrier formed between the set-amount
chamber and the assay site by centrifugal force generated by rotation of the body

and then flows in the assay site.

25. An analysis method using a thin film centrifuge device comprising:

a sample inlet to inject a sample;

a sample chamber to store the sample injected into the sample inlet;

a specimen chamber to store a specimen obtained from the sample during
centrifugation;

a remnant chamber to store a remnant rather than specimens produced

during centrifugation;
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channel and the assay sites are integrated; 15 the

met hod conprising: injecting a sanple into the sanple
chanber through the sanple inlet; transferring the
sanple fromthe sanple chanber to the speci nen chanber
and the remmant chanber based on centrifugal force
generated by rotation of the body and noving the
residual sanple to the remant chanber, when the

Sé"Bngtl?e ir%_cﬁocgﬁfrﬁ%‘?%o%;&nﬁébtafmu?é[%&ﬁféﬁeghgr?\;b@r to the remnant

predet erm ne evel t he spec n cha
chambpent ri fugi ng the sanple in the speci nen chanber and

t he rermanb chan‘ger based on cen.trifu%al force d .

FEh&raTE © mpPsT _ Pi PRI LXCRLS 15RGGIMENh FxGee{iRg & Hrgdetermined
amouritidf®he she&REEERdrABert he remant present in the

speci nen chanber through the bottle neck channel to

tane oenmare assapbeites @n whishspecapture frobe tthebeebound to the

. chanber t hrough the bottle neck channel to.fhe :
specifR I FimoBzs el hRGaR ot BRei v eRE e Bithife specimen
is storé@t ai ned in the speci nen chanber through the liquid

valve to the assay site when the body ceases rotation;

antinwd valuegcaated yrithca sepephrdionhilicrmetesiah d8e iqyid \alygformed
on a oS Rl diept PSSR eR el R R R M gt 1

thigasts shambaPtstdlect dbrid et bt tb theccapdurgprobedyaa dleaning
25, further conprising adding the cleaning 54
processiafidi on to clean the assay site, or rotating the body

t&r&éﬁébﬁé; H@%ﬁﬁ%@ %{?W&\?ﬁﬁ@ytheséérﬁplegzlet,ﬁhg Fhdi8¢hamber,

accor arm r conprising one or nore
the specipen athaonisers ¢he cbedss rahambaratioditraghanhambeay thiet kottle neck

alitatively or quantitatively analyzing reaction
Chann%ﬁ%ﬁ‘ﬁ {r? %qsqyyrﬁtegségynfgg(%ed, all owing the wirel ess RF
lthe INétREA 2¢Sflpliginghe body to detect the assay site to
realize wireless Transm ssion; 10 displaying diagnosis

rieiecting acaniple intbrtbensamplachambes thraugh thgrpameie inlet;

TS, BRCs SR ol AR bl MBI RS e 5ESUHISH chamber
and the remnant chamber based on centrifugal force generated by rotation of the
body and moving the residual sample to the remnant chamber, when the sample is
present in an amount exceeding a predetermined level of the specimen chamber;

centrifuging the sample in the specimen chamber and the remnant chamber
based on centrifugal force generated by rotation of the body, and at the same time,
transferring the remnant present in the specimen chamber through the bottle neck
channel to the remnant chamber, or the specimen from the remnant chamber
through the bottle neck channel to the specimen chamber;

hydrophilic-flowing the specimen retained in the specimen chamber through
the liquid valve to the assay site when the body ceases rotation; and

binding the specimen present in the assay site to the capture probe present in
the assay site, or biochemically reacting the specimen with a reagent in the assay

site.

26. The method according to claim 25, further comprising adding the cleaning
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connected through an internet network; or obtaining
the doctor's prescription. 15 28. The nethod according
to claim?25, further conprising one or nore
operations selected from isolating DNA or RNA,
anplifying the DNA; fragnmenting the anplified DNA to a
predeterm ned |l ength; and 20 |abeling a marker on one
term nal of DNA. 29. The device according to claim1,
: r e
solutiof{ ' Aot V1€ 2L L7 &8y, EIRE(q ey Bfiq pefydhate the assay
site. | eak out, except the bottle neck channel. 25 30. A
thin filmcentrifuge device for realizing a nultiplex
assay with a single sanple, conprising: a sanple
I7. ethé OmbRE lacBoRMIE!tE: ciRirfiagh) ek BSMptigingt 8 or more
the sanple injected into the sanple inlet; 30 a
operatipecsatecteditatber to store a speci nen obtained fromthe

sanmpl.e durin centrifugation; a remant chanber to
ﬁegf@'ﬂgﬁgrﬁ%ﬁysﬁgt her than speci nens produced 55

dirdlirdiveBrdr ddaigiedtivery araanlgﬂhg IreadtRAKres IR BEthe &ssay site;
connect the specinmen chanber to the remmant chanber;
allowing they wirgtessd3l 46 intediatedsingbe -todyrtopiigterithe assay site to
: i.al pr.ovi de a hydrophilic 5 fluid passage to
reaI'Zern@[rg{eﬁgt"@ents&dg%?%en in the speci nen chanber during

rdiépiaying disgridsis rdmdty, detivedifraEm thadnatysts dhe sgraputeemonitor;
to the speci men chanber upon non-rotation thereof; a
and puffer chanber to tenporarily store the specinen in

t @C acha n Yol [ a
(SRALRE SRR TRRnes, AR YolsRpAneDSs o & docor
connecidviareaugh an irtérriet netwdrkpor pbtacesg theydoetot’s ipkesgaiption.

force; one or nore assay sites in which a capture
probe to be bound to the

28. The method according to claim 25, further comprising one or more
operations selected from:

isolating DNA or RNA;

amplifying the DNA;

fragmenting the amplified DNA to a predetermined length; and

labeling a marker on one terminal of DNA.

29. The device according to claim 1, wherein the remnant chamber
comprises neither a channel nor an outlet to allow liquids to flow in or leak out,

except the bottle neck channel.

30. A thin film centrifuge device for realizing a multiplex assay with a single
sample, comprising:

a sample inlet to inject a sample;

a sample chamber to store the sample injected into the sample inlet;

a specimen chamber to store a specimen obtained from the sample during
centrifugation;

a remnant chamber to store a remnant rather than specimens produced
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specinmen is inmobilized and/or a reagent for

bi ochem cal reactions with the specinen is stored; a
thin filmvalve to supply the specinen present in the
buffer chanber to the 15 assay sites; a rotatable
hydr ophobi ¢ body in which the sanple inlet, the sanple
chanber, the specinen chanber, the remant chanber
the trash chanmber, the bottle neck channel and the

assArushfign-are integrated; and a hydrophilic channel
during inter pgs{éﬁj’betv\een t he buffer chanber and the assay

21) boittles neckh ¢hahmebhbl cenrieatvihehepegimeinmehambemtohthe remnant
buf fer chanmber to the assay site, when the thin film
amiglj ye opens. 31. The device according to claim 30,

Vé“ﬁ‘dLﬁd %Fv@ei:da'?éd‘wfl hl éTkL\l@érVi‘WdréPﬁlllc hﬁ/ﬁéﬁeﬁ’lhﬁpg&vﬁﬁ& §'hydrophi|ic

) val ve or a capl ary t ube burs val ve
fluid passagetentatainibe specinoen irother emttlmengcrmmmrtdtmr@(m@tmyof the

with a single | e ri si
body, PhidrBoiirtEnBve RS Sodigted B inRuer el Eifubel BoBh psReotation
thereodf:nj ected into the sanple inlet; 30 a specimen chanber
to store a speci nen obt ai ned fromthe sanpl e during
cehutfer ng%mbefrio temporadliitstereatfsespacimen dn ehey spesimemt chamber

by alterrﬁé{é Ty e ugapnége@ﬂg@ﬁ (]9 ?IHQH?CSH gﬁé(gesg%rlonu%h the Ilgi,ud \ﬁalve and a

cen e nec annel to>conne

fluid flowerocess nheentefudad fdrbe; remmant  chanber; a dilute
sol uti on storage chamber to store a dil ut e soI utjon;

N @F JMPre angA¥t SRR Wa Woigh aeaaﬁ’tHf%rPfem pGt b8f beyrd to the
SpeCIrHéIJ\ Uu%eurﬁmc%&g&ga ﬁﬁgfo"f‘gg Ctor B'B%h@%ﬁéda?ubéa‘réggﬁ Slith the

val ve opene sure generate ion
specinoén ishstotemtly; a buffer chanber to tenpor arily store the

L0 T yabven iy G SPRGIEEN PERSERE b 428, BRI C G BRto the
assaylsitggi d

a rotatable hydrophobic body in which the sample inlet, the sample chamber,
the specimen chamber, the remnant chamber, the trash chamber, the bottle neck
channel and the assay site are integrated; and

a hydrophilic channel interposed between the buffer chamber and the assay
site, to hydrophilic-flow the specimen from the buffer chamber to the assay site,

when the thin film valve opens.

31. The device according to claim 30, wherein the thin film valve is a

hydrophobic burst valve or a capillary tube burst valve.

32. A thin film centrifuge device for realizing a multiplex assay with a single
sample, comprising:

a sample inlet to inject a sample;

a sample chamber to store the sample injected into the sample inlet;

a specimen chamber to store a specimen obtained from the sample during
centrifugation;

a remnant chamber to store a remnant rather than specimens produced
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10 valve and a fluid fl ow process by centrifuga

force; a liquid valve coated with a super-hydrophilic
material, to provide a hydrophilic fluid passage to
retain the specinen in the speci nen chanber during
rotati on of the body, specinen and nove the specinen
to the speci nen chanber upon non-rotation thereof; 15
a m xi ng chanber to perform gradual m xi ng and

t:%'ﬁ'ﬂr‘ﬂ‘p torage by gradually noving the specinen
during dt gé%oﬁute solution through alternate repetition

ef bottldhydckpthanrel ftoutcenidatvihpr spedmenhchambet e the remnant
liquid valve and a fluid flow process by centrifugal
cham rce one or m)re assay sites in which a capture

o sBIUIB Al hafiSer 1 QSHROF HARE solutigRobI | zed

and or a reagent ochem cal reactions with the
saohydrwhm Burst ualavd pm)vtdadnlrf ahnowtplly of the slilpts polution storage

chamtZh S RS Bl W e 5% oA B e LPerdBEBY rotation
of the 88p! € i nI et, the sanple chanber, 25 the specinen

chanber, the remmant chanber, the trash chanber, the
sobuiffer aaambet taterspoearty stmeatbea@peﬂmen aneved in the specimen
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body, éMeﬂramnmettherspé’&me(r?/ﬁrmléf‘s@ecwﬁén chamber upon non-rotation
thereof;

a mixing chamber to perform gradual mixing and temporary storage by
gradually moving the specimen and the dilute solution through alternate repetition of
a hydrophilic fluid flow process through the liquid valve and a fluid flow process by
centrifugal force;

one or more assay sites in which a capture probe to be bound to the
specimen is immobilized and/or a reagent for biochemical reactions with the
specimen is stored;

a thin film valve to supply the specimen present in the buffer chamber to the
assay sites;

a rotatable hydrophobic body in which the sample inlet, the sample chamber,
the specimen chamber, the remnant chamber, the trash chamber, the bottle neck
channel and the assay site are integrated; and

a hydrophilic channel interposed between the buffer chamber and the assay
site, to hydrophilic-flow the specimen from the buffer chamber to the assay site,

when the thin film valve opens.

33. The device according to any one of claims 1, 12, 25, 30 and 32, wherein

the assay site comprises a fixed capture probe to analyze percent free PSA (%
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fPSA) or percent proPSA (%proPSA).
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