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Cross Reference To Rel ated Application

[ 0001] This application clainms the benefit of Taiwan Patent
Application 110120577, filed on June 7, 2021, at the Taiwan
Intell ectual Property Ofice, the disclosures of which are

i ncorporated herein in their entirety by reference.

Background of the Invention

1. Field of the Invention

[ 0002] The present disclosure generally relates to an analysis
cartridge, andnoreparticularly, toananal ysiscartridgefor nucleic

acid extraction and nucleic acid anplification.

2. Description of the Prior Art

[ 0003] Nucleic acid extraction and nucleic acid anplification are
common technologies used in bionedical testing or diagnosis.
Cenerally, anucleicacidextractionkit or anucleicacidextraction
reagent are usual ly used i nopen and routine | aboratories for nucleic
acid extraction, followed by using a nucleic acid anplification kit
or a nucleic acid anplificationreagent to anplify specific nucleic
acid fragnments or detect specific nucleic acid fragnments. However,
the aforenentioned kits or reagents are usually required nanua
operation, whichistine-consunm ngandeasytoresult incontam nation
on sanpl es or reagents, thereby being | ess efficiency inuse on nass

testing or production |line node testing.

[ 0004] Therefore, it isstill necessarytotherelatedartsto provide
anovel andinprovedkit, reagent or devi ce for nucl ei c aci dextraction
and nucleic acid anmplification, so as to neet the practical

requi renents of the related arts.

Summary of the Invention

[ 0005] One of the objectives of the present disclosure provides an
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anal ysi s cartridge, i nwhichthe connections betweentherotary val ve
and each container may be controlled by rotating the rotary val ve
to aspecific orientation through an external drive force, and t hen,
sanpl es, reagents, reaction solutions and other fluids may be
transferred and m xed anong t he cont ai ners on denand wi th t he vol une
t her eof being precisely controlled as well, so as to facilitate the
progress of each reaction step. The anal ysis cartri dge of the present
di scl osure enables to provide an automatic testing process of
sanple-in result-out, thereby inproving the limtations and poor
efficacy of the routine |aboratories and enhancing the testing

ef ficiency and sensitivity.

[ 0006] In addition, the nulti-functional analysis cartridge of the
present disclosure further uses magnetic beads to extract nucleic
acid, and also inproves the structures of the containers and the
pi pettes, soas toincrease the efficiency of absorbing, discharging
or transferring magnetic beads, and to inprove the extraction
efficiency and purity. Meanwhil e, the present di scl osure effectively
reduces the assenbly difficulty of plural detailed conponents,
sinplifies the fabrication process of the entire anal ysis cartridge,
and also effectively inproves the yield and conveni ence thereof.
Therefore, the novel analysis cartridge of the present disclosure
is allowable to neet the practical requirenents of nedical testing
or detection products.

[ 0007] To achi eve t he purpose descri bed above, one enbodi nent of the
present di scl osure provides an analysis cartridge including a first
cover, asecond cover, aplurality of containers, apluralityof fluid
tunnel s and a rotary val ve. The second cover is attached to the first
cover, wherein the second cover includes two opposite surfaces and
apluralityof first through hol es and one second t hr ough hol e di sposed
t hereon, and the first through holes and the second through hole
i ndi vidual Iy penetrate through the two surfaces. The containers are
sandw ched between the first cover and the second cover, with the

containers individually being in alignnment with the first through
2



hol es. The fluid tunnels are disposed on the first cover, and each
of whichisconnectedtoafirst pipette. Therotary valveisrotatably
di sposed between the first cover and the second cover to align with
t he second through hole, wherein the rotary valve includes a flow

channel di sposed thereon to connect to the individual containers.

[ 0008] These and ot her objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
enbodi ment that isillustrated in the various figures and draw ngs.
Brief Description of the Draw ngs

[0009] FIG 1toFIG 6areschematicdiagranmsillustratingananalysis
cartridge accordingto a first enbodi nment in the present discl osure,
wher ei n:

[0010] FIG 1 shows an exploded view of the analysis cartridge
according to the first enbodinent in the present disclosure;
[0011] FIG 2 shows a top view of the analysis cartridge according
to the first enbodinent in the present disclosure;

[0012] FIG 3 shows a cross-sectional view of a container of the
anal ysis cartridge according to the first enbodi nent in the present
di scl osure;

[0013] FI G 4 shows an expl oded vi ewof arotary val ve of the anal ysi s
cartridgeaccordingtothefirst enmbodi nent i nthe present di scl osure;
[ 0014] FI G 5shows across-sectional viewof apipette of the anal ysis
cartridgeaccordingtothefirst enbodi nent i nthe present di scl osure;
and

[ 0015] FIG 6 shows a cross-sectional viewillustrating the usages
of a short pul se | aser beamto break cells in a fluid tunnel of the
anal ysis cartridge according to the first enbodi nent in the present
di scl osure.

[0016] FIG 7 to FIG 10 are schematic diagrans illustrating an
anal ysis cartridge according to a second enbodi nent in the present
di scl osure, wherein:

[0017] FIG 7 shows an exploded view of the analysis cartridge

according to the second enbodi nent in the present disclosure;
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[0018] FIG 8 shows a top view of the analysis cartridge according
to the second enbodi nent in the present disclosure;

[ 0019] FI G 9 shows an expl oded vi ewof arotary val ve of the anal ysi s
cartridgeaccordingtothesecondenbodi nent i nthe present di scl osure;
and

[ 0020] FIG 10shows apartial cross-sectional viewof therotary val ve
and a pipette of the analysis cartridge according to the second

enbodi ment in the present disclosure.

Det ai | ed Descri ption

[ 0021] To provi de a better under standi ng of the present ed di scl osure,
preferred enbodinments will be described in detail. The preferred
enbodi ments of the present disclosure are illustrated in the

acconpanyi ng drawi ngs with nunbered el enents.

[0022] I n the present disclosure, the formation of a first feature
over or on asecond featureinthedescriptionmayinclude enbodi nents
inwhichthe first and second features are fornmed i n direct contact,

and may al so i nclude enbodi nents in which additional features may
be fornmed between the first and second features, such that the first

and second features nay not be in direct contact. In addition, the
present disclosure nmay repeat reference nunerals and/or letters in
t he vari ous exanpl es. Thisrepetitionis for the purpose of sinplicity
and clarity and does not in itself dictate a rel ationship between
t he vari ous enbodi nent s and/ or confi gurati ons di scussed. Furt hernore,

spatially relative terns, such as “beneat h,” “bel ow, ” “l ower,” “over,”

“above, ” “upper”andthel i ke, may be used herei nfor ease of descri ption
todescribeoneel enent or feature' srel ati onshi pto anot her el enent (s)
or feature(s) as illustratedinthe figures. The spatially relative
ternms are i ntended to enconpass di fferent orientations of the device
in use or operation in addition to the orientation depicted in the
figures. For exanple, if the device in the figures is turned over,
el ements described as "bel ow' and/or "beneath" other elenents or
features would then be oriented "above" and/or "over" the other

el ement s or features. The appar at us may be ot herw se ori ent ed (rot at ed
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90 degrees or at other orientations) and the spatially relative

descriptors used herein may |ikew se be interpreted accordingly.

[0023] It i sunderstoodthat, althoughtheternsfirst, second, third
etc. may be used herein to describe various el enents, conponents,
regi ons, | ayers and/ or sections, theseel enents, conponents, regi ons,
| ayers and/or sections should not be limted by these terns. These
terns may be only used to di stingui sh one el enent, conponent, region,
| ayer and/ or section fromanot her regi on, | ayer and/ or section. Terns

such as "first, second, " and ot her nunerical terns when used herein
do not inply a sequence or order unless clearly indicated by the
context. Thus, a first elenent, conponent, region, |ayer and/or
section di scussed bel owcoul d be terned a second el enent, conponent,
region, layer and/or section w thout departing fromthe teachings

of the enbodi nents.

[ 0024] As di scl osed herein, theterm©“about” or “substanti al ”general |y
means Wi thin 20% preferably within 10% and nore preferably within
5% 3% 2% 1% or 0.5%of a given value or range. Unl ess ot herw se
expressly specified, all of the nunerical ranges, anounts, values
and percentages di sclosed herein should be understood as nodified
inall instances by the term “about” or “substantial”. Accordingly,
unless indicated to the contrary, the nunerical paraneters set forth
i nthe present di scl osure and attached cl ai ns are approxi nati ons t hat
can vary as desired.

[ 0025] Please refers to FIGs. 1-6, which illustrate an analysis
cartridge 300 according to the first enbodinment of the present
di scl osure, wherein FIG 1 is a schematic diagrans of an expl oded
view of the analysis cartridge 300, FIG 2 is a schematic diagram
of a top view of the analysis cartridge 300, FIG 6 is a schematic
di agramof an operation of the analysis cartridge 300, and the rest
drawi ngs are schenmati c di agrans of a stereo viewor across-sectional
vi ew showi ng the detail ed conponents of the anal ysis cartridge 300.

As shown in FIG 1 and FIG 2, the analysis cartridge 300 includes
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a first cover 100, a second cover 110 and a rotary valve 130. The
first cover 100 for exanpl e i ncl udes two opposite surfaces, such as
the first surface 100a and the second surface 100b as shown in FI G
1, and t he second cover 110 al so i ncl udes two opposite surfaces, such
as the first surface 110a and the second surface 110b as shown in
FIG 1. The second surface 100b of the first cover 100 faces to the
first surface 110a of the second cover 110. Wile the analysis
cartridge 300 is not yet assenbl ed, the second cover 110 and the first
cover 100 are separated fromeach other to define an accommodati on
space 160 (as showmn in FIG 1) therebetween, whereinthe rotary val ve
130, aplurality of containers 150 and ot her conponent s may be di sposed
wi thin the acconmodati on space 160. Wil e assenbling the anal ysis
cartridge 300, the second surface 110b of the first cover 100 is
attached to the first surface 110a of the second cover 110, and the
rotary valve 130, the containers 150 and ot her conponents are al
sandw ched bet ween t he second cover 110 and the first cover 100 with
t he accommpdat i on space 160 bei ng no | onger exi sted, as shownin FIG
2. In one enbodinent, the first cover 100 and t he second cover 110
are assenble for exanple through a thermal nelting nethod or an
ultrasonic nethod, soastoinprovethereliability and malleability
of the analysis cartridge 300, but not limted thereto.

[ 0026] Each of thefirst cover 100 and t he second cover 110 f or exanpl e
includes a flat plate extending along a horizontal direction (such
as the x-direction, as showninthe direction Dl in FIG 1), and may
be fornmed by a plastic injection nolding nethod using the adequate
material selected from the group including polypropylene (PP),
pol ycar bonat e (PC), polyim de (Pl), polyethyl eneterephthal at e ( PET)
and ot hers havi ng t hernopl asticity and bi oconpatibility, but is not
[imted thereto. Also, the first cover 100 and the second cover 110
may have a nmutually correspondi ng contour, for exanple, both are a
rect angul ar shape, as shown in FIG 1, but are not linmted thereto.
People skilled inthe art shoul d easily understand t hat the specific
contour of the first cover 100 and t he second cover 110 shown in FI G

1 is only exenplary, and the first cover 100 and the second cover
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110 may further include other applicable shapes based on practi cal

product requirenents.

[ 0027] Precisely speaking, the first cover 100 further includes a
plurality of fluid tunnels 101 and a plurality of gas tunnels 103
di sposed on the first surface 100a. In the present enbodi nent, each
of the fluid tunnels 101 and each of the gas tunnels 103 for exanple
extends laterally along any direction which is parallel to the
direction D1, to connect to a pipette 102 or a gas hole 104 for fluid
circulation or gas circulation. One end of each gas tunnel 103 is
connected to t he gas hol e 104, and t he ot her end t hereof i s connected
to a vent 106 di sposed on the first cover 100 for exhausting air.
Pl ease also refers to FIG 3, each of the pipettes 102 and each of
the gas holes 104 are a holl ow structure extended downwardly from
the first surface 100a of the first cover 100 to protrude fromthe
second surface 100b of the first cover 100. In one enbodi nent, the
bottom portions of the pipette 102 and the gas hole 104 preferably
i nclude i nclined sidewal | s 102a, 104a respectively, as showmnin FIG
3, but not limtedthereto. Theinclinedsidewall 102a of t he pi pettes
102 may inprove the problemthat liquid is easy to remain in the
pi pettes 102 whil e sucking liquid, and may al so facilitate to punch
t hrough the sealing fil mduring assenbling. I n another enbodi nent,
the inclined sidewalls of the pipettes and the gas holes may al so
be optionally omtted (not shown in the drawi ngs). Furthernore, due
to the practical product requirenents, the fluid tunnels and/or the
gas tunnels may further have different extending directions, for
exanpl e bei ng extended al ong any direction which is perpendicul ar
to the direction D1 (such as the direction D2), or are situated at

different | ocati ons, andwhichisnot limtedtobetheaforenenti oned

t ypes.

[0028] Aplurality of through holes 111, 113, 115 are further di sposed
on t he second cover 110, to penetrate through the first surface 110a
and t he second surface 110b sequenti al |y, wherei n each of the t hrough

hol es 111, 113, 115 may have di fferent sizes (e.g. different aperture
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si zes), so as to accommpdate a plurality of contai ners 150 (e.g. the
containers 151, 153, 155 as shown in FIGS. 1 and 2) with different
sizes, but not limted thereto. In other words, the practical size
of each through hole may be diverse by the size of each contai ner
and the practical size of each contai ner nay be di verse based on t he
actual product requirenments, and whichisnot limtedto those shown
inFlGs. 1-2, which may be easily understood by those skilled in the
art. As shown in FIG 3, each of the containers 150 i ncl udes a hol | ow
mai n body 154 for acconmopdati ng various desired reagents based on
practical product requirenents, and the main body 154 is seal ed by
a film152 for exanple including a material like alumnumfoil or
plastic. Preferably, the main body 154 i ncl udes an i nclined portion
154afor facilitatingtoconcentrate various reagents di sposedw thin
t he cont ai ner 150. The inclined portion 154a may i ncl ude an i ncli ned
si dewal | 154b, which is for exanpl e di sposed at | east at the bottom
of the main body 154, as shown in FIG 3, but not [imted thereto.
| n anot her enbodi nent, the nmain body 154 may optional ly include an
inclined sidewall 154c as a whole, as shown in FIG 5.

[ 0029] I n one enbodi nent, the containers 150 for exanple include a
plurality of reagent containers 151, at | east one reacti on cont ai ner
153 and | east one sanple container 155, with each of the reagent
containers 151 individually accommbdating a cleaning reagent, a
buffer, aneluent, alysateor thelike, wwththe at | east one reaction
contai ner 153 accommbdati ng vari ous enzynes or reactants (such as
primers or probes) for performng the reaction, and wth the at | east
one sanple container 155 acconmobdating various sanples such as
bacteria, cells or virus or sanpl es suspected of carrying bacteri a,
cells or viruses and required the nucleic acid extraction and the
nucleic acid anmplification for confirmation. The quantity of the
reacti on contai ners 153 nmay be any suitabl e nunber, for exanple nay
be two as shownin FIG 1. Then, the anal ysis cartridge 300 may perform
different anplificationandtestingreactionat the sametinethrough
the two reaction containers 153, based on various priners and/or

probes di sposed therein, but is not limted thereto. People skilled
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in the art should easily understand that, in other enbodi nents, a
single reaction container or nore reaction containers may al so be
optionally disposed in the analysis cartridge, for achieving
different testing requirenents. In addition, the containers 150 may
further include an extraction container 157 having a plurality of
magneti ¢ beads (not shown i n t he drawi ngs) di sposed therein, and t he
magnet i ¢ beads nay be conbi nedwi ththetestingsanpl eat the begi nni ng

of the testing for purification.

[0030] It isnotedthat, thepipettes 102 andthe gas hol es 104 di sposed
on the first cover 100 are in alignnent with the through holes 111,
113, 115 di sposed on the second cover 110, so that, the pipettes 102
and t he gas hol es 104 di sposed onthe first cover 100 may punch t hr ough
the fil m152 of each contai ner 150 di sposed wi t hi n each t hrough hol es
111, 113, 115 by using the inclined sidewalls 102a, 104a thereof,
during assenbling the analysis cartridge 300, as shown in FIG 3.
Preferably, the pipettes 102 di sposed on the first cover 100 may
further extendintothe bottomof the containers 150 after penetrating
through the filns 152 of the containers 150, nore preferably, being
extended to the portion closed to the inclined portion 154a; and the
gas hol es 104 di sposed on the first cover 100 may be | ocated at the
top portion of the containers 150, right | ocated at the portion just
penetrating throughthefilns 152, as showninFIG 3, but not limted
t hereto.

[ 0031] On the other hand, a through hole 117 is further di sposed on
t he second cover 110, for accommodati ngtherotary valve 130torotate
therein. Precisely speaking, the rotary valve 130 is for exanple
consisted of a soft material in conbined with a hard material, in
order toinprove the airtightness of therotary val ve 130 after bei ng
conbined with the first cover 100 and t he second cover 110. As shown
in FIG 4, the rotary valve 130 includes a first portion 131 and a
second portion 133 stacked fromtop to bottom wherein the first
portion 131 for exanpl e i ncl udes t her nopl asti ¢ pol yur et hanes ( TPU),

r ubber, pol yur et hane mat eri al , pol yet hyl ene, pol yet hyl ene
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terephthalate (PET), thernoplastic polyester elastoner (TPEE)

bi oconpati bl e resin, or aconbi nati onthereof, andthe second portion
133includesarigidmterial different fromthat of thefirst portion
131, such as pol ypropyl ene fiber, polycarbonate, or the like, but
not limted thereto. In this way, when the analysis cartridge 300
is assenbled, the first portion 131 of the rotary valve 130 may be
attached to the second surface 100b of the first cover 100, and the
second portion 133 of the rotary valve 130 may be installed in the

t hrough hole 117, thereby achieving an airtight assenbly manner.

[ 0032] I nthe present enbodi nent, the first portion 131 of therotary
val ve 130 further includes a protrusion 137, with the protrusion 137
surroundi ng a fl ow channel 135 and form ng an openi ng 137a, and t he
second portion 133 of the rotary valve 130 includes an engagenent
133a. The fl owchannel 135 may i ncl ude any suit abl e shape, for exanpl e
t he strai ght shape as shown in FIG 4, but is not limted thereto.
Inthisway, after the anal ysis cartridge 300is assenbl ed, t he second
portion 133 (including the engagenent 133a) of the rotary val ve 130
may be protruded into the through hole 117 of the second cover 110,
to further externally connect to a notor (not shown inthe draw ngs),
with the notor driving and controlling the rotary valve 130 within
the analysiscartridge300torotate. I nother words, therotary val ve
130 may be rotatably di sposed between the first cover 100 and the
second cover 110. Wth such arrangenents, one end of the fl owchannel
135 may be connectedtodifferent fluidtunnels 101insequencethrough
the rotation of the rotary valve 130, when the opening 137a may be
alignedtothe gas holes 104 at the sanetinme. Wiile the rotary val ve
130 further connects to a punp (not shown inthe drawi ngs) external ly
through a | i quid tenporary storage region 170, the vari ous reagents
within each container 150 may be sucked out, discharged, or
transferred through a positive pressure or a negative pressure
provided by the punp. In the present enbodinent, the analysis
cartridge 300 further includes the Iiquid tenporary storage region
170 f or exanpl e di sposed onthe first surface 100a of the first cover

100. AsshowninFIG 1and FIG 2, theliquidtenporary storage region
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170 may include a hollow tubular structure in a snaked shape or a
continuously curved shape, wherein one end of the liquid tenporary
storage regi on 170 may be connect ed t o anot her end of t he fl owchannel
135, and anot her end of the |iquid tenporary storage region 170 may
further include a punp connector 173 for externally connecting to
t he punp. Accordingly, the liquid tenporary storage region 170 of
the analysis cartridge 300 may be used to tenporarily store the
sucked-out reagent, so as to assist to suck, discharge or transfer

t he reagents.

[ 0033] Moreover, the anal ysis cartridge 300 may further i ncludeafl at
filmshaped nmaterial (for exanple a sealing |ayer 180 as shown in
FIG 1) attached to the first surface 100a of the first cover 100
to seal the fluid tunnels 101, the gas tunnels 103 and the liquid
tenporary storage region 170 into cl osed channel s.

[0034] I n a preferably enbodi nent, the anal ysis cartridge 300 nay be
used in nucl eic acid extraction and nucleic acid anplification, but
isnot l[imtedthereto. For exanple, throughrotatingtherotary val ve
130 to a specific orientation, the sanpl e di sposed within the sanple
container 155 may be firstly transferred to one of the reagent
containers 151 to rupture or to open the cells of the sanpl e using
a chem cal nethod, followed by rotating the rotary val ve 130 again
to transfer the sanple containing the ruptured or opened cells and
t he rel eased substances thereof to the extraction contai ner 157. The
sanple containing the ruptured or opened cells and the rel eased
subst ances thereof are conbined with the nagnetic beads within the
extraction contai ner 157 for purification. Then, the sanpl e conbi ned
with the magnetic beads is further transferred to another reagent
cont ai ner 151 for washing, and finally, the desired bi omateri al such
as nucleic acid is eluted fromthe magnetic beads, for performng
t he subsequent testing. Subsequently, the biomaterial is also
transferred to the reaction container 153 through the rotary val ve
130 to carry out the desired reaction. If the reaction contai ner 153

contains the I yophilized prinmer pair, nitrogenous bases and nucl eic
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aci d pol ynerase, and a pol ynerase chain reacti on may be carried out
after the biomaterial is injected into the reaction container 153,
but the reactionis not limted thereto. I n another enbodi ment, the
reaction container 153 nay optionally contain other enzynes or
reagents, to carry out other reaction such as probe conjugation or
enzymati c conjugati on based on t he product requirenents. It is noted
that, while transferring the af orenmenti oned sanpl e or bionmaterial,
the Il ength of the pipettes 102 extended i nto each contai ner 150 nmay
be used to quantify the fluid. Precisely speaking, as shown in FI G
5, while a fluid (such as the af orenenti oned sanpl e or biomaterial)
200isinjectedintothe container 150, thefluid200havinganinitial
liquid |level may cover the pipettes 102 to reach a specific hei ght
(as shown in the | eft panel of FIG 5). Next, the fluid 200 i s sucked
out toresult intheliquidIlevel |owered andtoleave the fluid 200,
and the bottom of the pipettes 102 may no | onger be covered by the
fluid 200" (as shown in the right panel of FIG 5). Accordingly, the
sucked-out vol unme of the fluid 200 may be accurately controlled, and
it may be further confirnedusingthevoluneof thefluid?200 renai ned
in the container 150. In other words, the specific liquid level is
depended upon the desired volunme of the fluid 200. When the | arger
vol une of the fluid 200 to be sucked is desired, it may sel ect the
pi pettes 102 that nmay extend into the contai ner 150 deeper or the
cont ai ner 150 having a shorter length. When the smaller vol une of
the fluid 200 to be sucked is desired, it may select the pipettes
102 that nay extend into the container 150 shall ower (for exanple
the pipette is extended into a half depth of the container 150 or
isclosedtothetopof the container 150), or t he contai ner 150 havi ng
a longer length. Inthis way, the depth of the pipettes 102 ext ended
into each contai ner 150 may be adjusted according to the practical
requi renents of thetesting, soastoquantify the transferred anount
of the fluid.

[ 0035] Moreover, it is also noted that, while transferring the
bi omaterial to the reaction container 153 through the rotary val ve

130, the rotary valve 130 is rotated to nmake the flow channel 135
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thereof to align with the pipette 102 which is extended into the
reacti on contai ner 153, and to nake t he openi ng 137a t hereof to align
with the gas hole 104 which is extended i nto the reacti on contai ner
153. Through t hese arrangenents, the bi omateri al may be successfully
injected into the reaction container 153 while the gas tunnel 103
is free for circulation. However, while a reaction is required to
be performed in the reaction container 153, the rotary val ve 130 may
be rotated again to nake the pipette 102 and the gas hol e 104 which
are extended i nto the reaction contai ner 153 bei ng no | onger ali gned
wi ththe flowchannel 135 andt he openi ng 137a. Then, the fl ui dtunnels
101 and the gas tunnels 103 nay be cl osed thereby, so as to prevent
t he vol ume of the reactants and fl ui ds di sposed within the reaction
cont ai ner 153 fromevaporation due to the i ncreased tenperature, or
to prevent fromcondensati on due to t he decreased t enperature, which
may seriously affect the concentrations of the reactants and fl ui ds.
In other words, while the reaction is carried out in the reaction
contai ner 153, the pipette 102 and the gas hol e 104 extended into
the reaction container 153 nay be covered by the protrusion 137
di sposed on the rotary valve 130, so that the inner space of the
reacti on contai ner 153 may reach an airtight state, thereby pronoting
t he performance of the reaction.

[ 0036] Accordingly, in a preferable enbodinent for nucleic acid
extraction and nucleic acid anplification, the rotary valve 130 is
rotated to communicate with the liquid tenporary storage region 170
t hrough the flow channel 135 thereon, and to communi cate with the
sanpl e contai ner 155 through the fluid tunnel 101. Meanwhile, the
punp is driven to suck out the sanple within the sanple container
155totheliquidtenporary storage region170. Next, therotary val ve
130 is rotated again to nake one end of the flow channel 135 to
communi cate with the reagent container 151 (as shown in the upper
right corner in FIG 2) through the fluid tunnel 101, and to make
t he other end of the flow channel 135 to still communicate with the
liquidtenporary storageregion170, asthepunpisdriventodischarge

and suck out the sanple within the liquid tenporary storage region
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170 back and forth between the reagent contai ner 151 and the |iquid
tenporary storage region 170. Accordingly, the cells in the sanple
or the sanple suspected to contain cells nay be therefore ruptured
or openedduetothelysisbuffer di sposedw thinthereagent contai ner
151, as wel |l as the physical force caused by the fl owanong the fluid
tunnel s 101, the fl ow channel 135 and the |iquid tenporary storage
region 170, to obtain a first mxture by m xing the lysis buffer and
t he sanple. Then, the rotary valve 130 is rotated again to nake t he
fl ow channel 135 to conmmunicate with the extraction container 137
through the fluid tunnel 101, with the first mxture tenporarily
stored in the liquid tenporary storage region 170 bei ng di scharged
into the extraction container 157 through the fl ow channel 135 and
the fluid tunnel 101. The extracti on contai ner 157 contai ns magnetic
beads whose surfaces have nol ecul es for bindi ng nucleic acids, and
t he magneti c beads may capture nucleic acids (if any) in the first
m xture to forma nucl ei ¢c aci d- magneti c bead conpl ex. Alternatively,
t he magneti c beads may not capture nucleicacidsif thereisnonucleic
acid presented inthe sanple. Li kew se, the magnetic beads are fully
mxed with the first mxture to forma second m xture through the

di schargi ng and sucki ng out by the punp.

[ 0037] Next, the nucleic acid-magnetic bead conplex (or only the
magneti c beads i f the nucleic acid does not exist) within the second
m xture may be adsorbed by using a magnet or magnetic device (not
shown i n the draw ngs) pl aced outside the extraction contai ner 157.
The resi due of the second m xture i s then sucked out and transferred
tothe liquidtenporary storage region 170, and the rotary val ve 130
is next rotated to conmunicate with the used reagent container 151
(as shown in the upper right area of FIG 2), to further transfer
t he resi due of the second m xture fromthe liquid tenporary storage
region 170 to t he used reagent cont ai ner 151 for storage. Preferably,
t he magnet or the magnetic device is placed at a position far away
fromthe inclined sidewal |l 102a of the pipette 102, so as to prevent
t he desi red nucl ei ¢ aci d- magneti ¢ bead conpl ex frombei ng sucked out

from the extraction container 157 and discarded due to punping
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sucti on.

[ 0038] After that, the rotary valve 130 is rotated again to connect

t o anot her reagent contai ner 151 containing a cl eani ng reagent (for
exanpl e the reagent container 151 di sposed below the rotary val ve
130 as shown in FIG 2), and the nagnet or the magnetic device is
placed far away from the extraction container 157, thereby
transferring the cleaning reagent to the |iquid tenporary storage
region 170 and then to the extraction container 157. Accordingly,

t he nucl ei ¢ aci d-magneti c bead conplex is released to mx with the
cl eaning reagent to forma third m xture. Then, the magnet or the
magneti ¢ device i s placed again to adsorb the nucl ei ¢ aci d- magnetic
bead conplex, and the residue of the third mxture is transferred
to the reagent contai ner 151 (such as the reagent container 151 in
t he upper right area of FIG 2) for storage.

[ 0039] When a buffer is applied, the nucleic acid-mgnetic bead
conpl ex i s al so processedthroughthe sane stepsinthe aforenenti oned
par agraph. Peopleintheart shoul deasily understandthat, i nanother
enbodi ment, t he nucl ei c aci d- magnet i c bead conpl ex may al so be treat ed
with the sane or different cleaning reagents or buffer disposed in
one or nore reagent containers 151, so as to i nprove the extraction
efficiency and the purity thereof.

[ 0040] Then, therotary valve 130isrotatedagaintoconmunicatew th
anot her reagent contai ner 151 contai ni ng an el uent (such t he reagent
container 151 in the lower right areain FIG 2), and the magnet or
t he magneti c device is placed far away fromthe extracti on contai ner
157, followed by firstly transferring the eluent to the liquid
tenporary storage region 170 and then to the extraction contai ner
157, wherein the eluent nay break the bondi ng between the nucleic
aci d and t he nol ecul es on t he surfaces of the magneti c beads, thereby
rel easi ng t he nucl ei c aci d. Then, the nucl ei c aci d, t he nagneti c beads
and the eluent may therefore forma fourth m xture. The nagnet or

the magnetic device is placed again to absorb the nagnetic beads,
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and the residue of the fourth m xture (including the nucleic acid
and the eluent) is then transferred to the Iiquid tenporary storage
region 170, and the rotary valve 130 is rotated againto communi cate
wi th the reaction container 153, the fl owchannel 135 and the liquid
tenporary storageregion170. It i snotedthat, the opening 137aforned
by the sem -closed protrusion 137 of the rotary valve 130 is
comuni cated with the reaction container 153 at this tinme through
t he gas tunnel 103 and t he gas hol e 104, and t he resi due of the fourth
m xture (including the nucleic acid and the eluent) nay be injected
into the reaction container 153 fromthe liquid tenporary storage
region 170 as the gas tunnels 103 are free for circulation. On the
other hand, while the reaction is perfornmed within the reaction
container 153, the rotary valve 130 is rotated to nake the pipette
102 and the gas hole 104 extended into the reaction container 153
being not aligned with the fl ow channel 135 and the opening 137a,
t hereby bl ocking the fluid tunnel 101 and the gas tunnel 103.

[0041] In addition, the analysis cartridge 300 of the present
di scl osure enables to sinultaneously carry out one or nore acid
anplification reactions, and an appropriate volune of the residue
of the fourth m xture may be dispensed to two or nore reaction
cont ai ners 153. The nucl ei cacidcontainedintheresi dueof thefourth
m xture is then anplified by an external instrunment (not shown in
the drawings) in the presence of a prinmer pair and/or a probe,
deoxynucl eosi de triphosphate and polynerase, and the external
instrunment may further identify the sanpl e contains aspecificstrain
of bacteria or not by detecting the signal of the anplified nucleic

aci d.

[ 0042] I n the af orenenti oned enbodi nent, cells withinthe sanple are
ruptured or opened by the lysis buffer disposed in the reagent
cont ai ner 151 and t he physi cal force i nposed back and forth between
t he fl ow channel s 135, and t he sanple and the | ysis buffer are m xed
to formthe first mxture, which then is further mxed with the

magneti ¢ beads in the extraction container 157 to formthe nucleic
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aci d-nmagneti c bead conplex. In another inproved enbodinent, the
sanple and the lysis buffer may be transferred to the extraction
contai ner 157 individually, and m xed with nagnetic beads to form
the second mi xture. Alternatively, the sanple may be firstly m xed
withthelysis buffer, andinmediately transferredto the extraction
contai ner 157, thereby m xing with the magnetic beads to formthe
second m xture. Then, the second m xture may fl owback and f ort h anong
the fluidtunnels 101, the fl owchannel 135 and the |iquid tenporary
storage region 170, so that not only the cells in the second m xture
are ruptured or opened due to t he physi cal force and the |l ysis buffer,

but al so the nucleic acid rel eased fromthe cells is captured by the
magneti ¢ beads during the m xing process, which may significantly

reduce the time for nucleic acid extraction.

[ 0043] Through these arrangenents, the analysis cartridge 300
according to the first enbodinent of the present disclosure is
provi ded. According to the present enbodi nent, the rotary val ve 130
isrotatably disposedinthe anal ysis cartridge 300, and t he ext ernal

motor is linked wwth the rotary valve 130 in the anal ysis cartridge
300 to drive the rotary valve 130 to rotate to any orientation, so
that, various fluidssuchasthesanple, thereagentsandthereactants
di sposed i n each of the containers 150 may be freely transferred and
m xed anong the containers 150, and finally transferred to the
reacti on contai ner 153 for carryingout thereaction. Therotary val ve
130i ncl udes the fl owchannel 135 andt he openi ng 137a di sposedt her eon.
Wi |l e t he sanpl e, the reagents and t he react ant are sucked out t hr ough
the rotary valve 130, the rotary valve 130 is rotated to nake the
fl ow channel 135 and t he openi ng 137a di sposed thereonto alignwth
t he pi pettes 102 and t he gas hol es 104 which are penetrated into the
cont ai ners 150, respectively, so as to facilitate the transferring
of fluids. Onthe other hand, while areaction such as a nucl eic acid
extraction, a nucleic acid anplification, a cell rupture or cell

openi ngreacti onwoul dbecarriedout i nthecontainers 150, therotary
valve 130isrotatedto nmake the protrusion 137 thereondirectly cover

the pipette 102 and the gas hole 104 which are penetrated into the
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cont ai ners 150, thereby enabling the containers 150 to performlike
an airtight state to prevent fromcontam nation and to facilitate
the reaction. Wth such arrangenents, the anal ysis cartridge 300 of
t he present enbodi nent enabl es t o provi de an aut omat ed t est i ng process
of sanple-inresult-out, thereby inproving the limtations and poor
efficacy of the routine |aboratories and enhancing the testing

efficiency and sensitivity.

[ 0044] Peopleintheart shouldal sofullyunderstandthat theanal ysis
cartridge of the present disclosure is not Ilimted to the
af orenenti oned type, and may i ncl ude ot her exanpl es or vari ations.

For exanple, in the aforenenti oned enbodi nent, since the sanple is
processed chem cal |y, a reagent contai ner 151 cont ai ni ng reagent for

rupturing or opening cell may be arranged in the anal ysis cartridge
300. However, in another enbodi nent, the cells may al so be ruptured
or opened t hr ough ot her nmet hods such as a |l aser or an ul trasoni c nmet hod,
and devices for performng | aser or ultrasonic cell disruption may
be further arranged in the anal ysis cartridge and used together with
an optical lens. For exanple, as shown in FIG 6, a l|laser diode 210
may be addi tional |l y provi ded, and a short pul se | aser beam211 em tted
fromthe |aser diode 210 may pass through an optical |ens set 200
(itncluding alight receiving lens 212a and a focusing | ens 212b) and
is focused on a focus 213. Then, the biomaterial flows between the
liquidtenporary storageregion170, thefl owchannel 1350f therotary
val ve 130, the fluidtunnel s 101, the pi pettes 102, and t he contai ners
151 may be irradi ated by the short pul se | aser beam?211 when passi ng
t hrough the focus 213, the cells 220 within the biomaterial nmay be
ruptured or opened to rel ease the nucleic acid. However, in another

enbodi ment, the |aser diode, the optical lens set or the |like nay
al so be di sposed in the analysis cartridge, or the optical |ens set

may be di sposed inthe anal ysis cartridge, withthe | aser di ode bei ng
addi tional ly provided for exanpl e on an i nstrument (not shown inthe

drawi ngs) for accommodati ng the anal ysis cartridge.

[ 0045] The following description wll detail the different
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enbodi ments of the anal ysis cartridge, and the fol |l owi ng descri ption
will detail the dissimlarities anong the different enbodi nents and
the identical features will not be redundantly described. In order
to conpare the differences between the enbodinents easily, the
i denti cal conponents in each of the foll ow ng enbodi nents are mar ked

with identical synbols.

[ 0046] Pl ease refers to FIGs. 7-10, which illustrate an anal ysis
cartridge 500 according to the second enbodi nent of the present
di scl osure, wherein FIG 7 is aschematic di agramof an expl oded vi ew
of the analysis cartridge 500, FIG 8 is a schematic diagramof a
top view of the analysis cartridge 500, and the rest are schenmatic
di agranms of a stereo viewor a cross-sectional viewof the detail ed
conponents of the anal ysis cartridge 500. As shownin FIG 7 and FI G
8, the anal ysiscartridge 500 al soincludesafirst cover 400, a second
cover 410, a sealing |l ayer 480 and a rotary val ve 470, and the first
cover 400 and the second cover 410 are separately from each ot her
before assenbling, so as to together define an acconmodati on space
460 therebetween. The structure, material selection and the
assenbling nmethod of the analysis cartridge 500 in the present
enbodi nent are all substantially the same as those of the anal ysis
cartridge 300 in the first enbodinent, and which will not be
redundantly described hereinafter. The differences between the
present enbodi nent and the first enbodinent lieinthat athird cover
430 i s addi tional | y di sposed betweenthefirst cover 400 andt he second
cover 410, andtherotary valve 470i s rotatably di sposedonthethird
cover 430 and within the accommodati on space 460 between the first
cover 400 and the second cover 410. The first cover 400, the third
cover 430 and the second cover 410 are assenbl ed through a thernal
mel ti ng met hod or an ultrasonic nmethod, so as to sandwi ch the rotary
val ve 470 between the first cover 400 and the third cover 430 (as
shown in FIG 8), thereby inprovingthereliability and nalleability
of the analysis cartridge 500.

[ 0047] Precisely speaking, the first cover 400 and t he second cover
19



410 al so include nutually correspondi ng contours, such as the arch
shape as shown in FIGs. 7-8, but are not limted thereto. The first
cover 400 further includes a plurality of fluid tunnels 401 and a
plurality of gas tunnels 403 di sposed thereon, wherein each of the
fluid tunnels 401 and each of the gas tunnels 403 for exanple
horizontally extend in any direction parallel to the direction D1
to connect to a pipette 402 or an gas hole 404, for fluid or gas
circul ation. Onthe other hand, the second cover 410 further i ncl udes
a plurality of through holes 411 di sposed thereon, and the through
hol es 411 may penetrate through the second cover 410 t o accommopdat e
a plurality of containers 450. In the present enbodi nment, although
t he si zes of each cont ai ner 450 and each t hrough hol e 411 (f or exanpl e,
the diameter or the aperture of the container 450 and the through
hol e 411) are uniform the practical arrangenment is not limted
t hereto. I n anot her enbodi nent, the arrangenent of the through hol es
and the containers may also optionally include various sizes as
reference to the through holes 111, 113, 115 and t he contai ners 151,
153, 155 in the first enbodinent. The containers 450 for exanple
include a plurality of reagent container 451, at | east one reaction
contai ner 453 and a | east one sanpl e cont ai ner 455, wherein each of
the reagent containers 451 may accommpdate a cl eaning reagent, a
buffer, aneluent, alysisbuffer or thelike, theat | east onereaction
cont ai ner 453 may accompdat e vari ous enzynes or reactants (such as
primers or probes) for perform ng the reaction, and the at | east one
sanpl e cont ai ner 455 nay accommodat e vari ous sanpl es such as bacteri a,
cells or virus or the sanples suspected to contain bacteria, cells
or viruses for perform ngthe nucleic acidextraction andthe nucleic
acid anplification. Al so, the containers 450 may further include an
extraction contai ner 457 having a plurality of magnetic beads (not
shown i n the draw ngs) di sposed therein, and the magneti c beads nay
be combi ned with the testing sanple for purification at the begi nning
of the test. In addition, it is noted that, the detailed features
(such asthe material selections, the structures or the arrangenents)
of the first cover 400, the second cover 410 and ot her conponents

(such as the fluid tunnels 401, the pipettes 402, the gas tunnels
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403, the gas hol es 404, the containers 450 and the flat fil mmateri al
attached on t he surface of the first cover 400) are all substantially
the same as those in the first enbodi nent, and which will not be

redundant|y descri bed hereinafter.

[ 0048] Therotary val ve 470 of t he present enbodi nent i s al so consi st ed
of asoft material inconbinedwithahardmterial, inorder toinprove
the airtightness of the rotary valve 470 after being conbined with
the first cover 400, the third cover 430 and t he second cover 410.
As shown in FIG 9, the rotary valve 470 includes a first portion
471 and a second portion 473 stacked fromtop to bottom wherein the
second portion 473 for exanple includes a rigid material which is
different fromthat of the first portion 471. The specific materials
of the first portion 471 and the second portion 473 are substantially
the sane as those of the first portion 131 and the second portion
133 inthe first enbodinent, andit will not be redundantly descri bed
hereinafter. Thefirst portion471further includes aprotrusion 477,
whi ch surrounds the top surface of the first portion 471 to forma
fl ow channel 475 and an openi ng 477a, and the second portion 473 of
the rotary val ve 470 i ncl udes an engagenent 473a. Inthis way, after
the analysis cartridge 500 is assenbled, the first portion 471 of
the rotary valve 470 may al so attach to the first cover 400, and the
second portion 473 of the rotary val ve 470 may be protruded i nto the
t hrough hol e 413, t hereby achi eving an airti ght assenbl e manner. Wth
such arrangenent, the engagenent 473a of the second portion 473 of
the rotary valve 470 may externally connect to a notor (not shown
inthe drawings), with the notor driving and controlling the rotary

valve 470 within the analysis cartridge 500 to rotate.

[ 0049] The difference between the present enbodinent and the
af orenenti oned enbodinents is mainly in that the coverage area of
the rotary valve 470 is greater than that of the rotary valve 130
in the aforenenti oned enbodi nents. For exanple, while observing a
top viewshown in FIG 8, the rotary valve 470 may partially cover

a part of the containers 450 di sposed bel ow, and i n conpari son, the
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rotary val ve 130 i n t he af orenenti oned enbodi nent wi || not cover any
contai ner 150 (as shown in FIG 2). Please alsorefer to FIG 7 and
FIG 10, the rotary valve 470 i s di sposed on a base 431 of the third
cover 430, and the coverage area of the base 431 nay al so partially
cover a part of the containers 450. Furthernore, a plurality of
pi pettes 433 are di sposed bel ow t he base 431, and each pipette 433
isinalignment witheach contai ner 450 under neat h. Wil e t he anal ysi s
cartridge 500 i s assenbl ed, each of the pipettes 433 nay penetrate
through a fil m452 on each contai ner 450t o extend i nt o each cont ai ner
450. Precisely speaking, each of the pipettes 433 includes a holl ow
structure which is extended dowmmwardly fromthe third cover 430 and
protruded from a surface of the third cover 430. In the present
enbodi ment, al though the bottom of each pipette 433 is illustrated
as aplaneas shomminFI G 10, the practical arrangenent isnot limted
t hereto. I nanot her enbodi nent, the bottomof t he pi pettes may i ncl ude
an inclined sidewall as reference to the pipettes 102 of the
af orenenti oned enbodi nents, so as to inprove the problemthat the
pi pettes are easy to remain in the pipettes when sucking |iquid.

[ 0050] On the other hand, due to the expanded coverage area of the
rotary val ve 470, the flow channel 475 di sposed on the rotary val ve
470 may al so have a | arger vol une accordingly, so as to acconmobdat e
nmore fluid. The fl owchannel 475 may i ncl ude any sui t abl e shape, such
as a spindle shape as shown in FIG 9, but is not l[imted thereto.
It is noted that, the rotary val ve 470 further includes a vertical
channel 472 di sposed t hereon, and the vertical channel 472 penetrates
throughthe first portion 471 and the second portion 473 of therotary
val ve 470 to communi cate with the fl owchannel 475 (as shown i n Fl Gs.
9-10). Wth such arrangenents, the vertical channel 472 is all owabl e
to be connected with each of the pipettes 433 in sequence by the
rotation of the rotary valve 470. Then, while the rotary val ve 470
i sexternally connectedw thapunp (not showninthedraw ngs) through
its engagenent 473a, various reagents within each contai ner 450 may
be sucked out, discharged, or transferred through a positive or a

negati ve pressure supplied by the punp. Furthernore, in the present
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enbodi ment, the first portion 471 of the rotary valve 470 further
i ncl udes a protrudingring 479 di sposed around an ai r hol e 479a. Wil e
the rotary valve 470 is used to suck out, discharge, or transfer
vari ous reagents through the assist of the punp, the air hole 479a
di sposed ontherotary val ve 470 nay be connected t o a vent 406 t hr ough
an air-gui ded channel 405 additionally di sposed on the first cover
400, so that, the various reagents may be fluently sucked out,

di scharged, or transferred.

[ 0051] Through t hese arrangenents, the anal ysis cartridge 500 of the
second enbodi nent i nthe present disclosureis provided. The anal ysi s
cartridge 500 may also freely transfer and m x the various fluids
such as the sanples, the reagents and the reactants within the
containers 450 by using the rotary valve 470 di sposed within the
anal ysis cartridge 500, to carry out the detection reaction in the
reaction container 453 finally. Inthis way, the analysis cartridge
500 may effectively provi de an automat ed t esti ng process of sanple-in
result-out. Inthe present enbodi nent, the coverage areaof therotary
val ve 470 is expanded, so that the rotary valve 470 may enable to
partially cover the containers 450 underneath, and the fl ow channel
475 of the rotary valve 470 may also have an expanded vol une
correspondi ngly. Accordingly, whiletheexternal notor islinkedwth
the rotary val ve 470 di sposed within the analysis cartridge 500 to
drivetherotaryvalve470torotate, thevertical channel 472 di sposed
ontherotary val ve 470 may be directly aligned and communi cated with
t he pi pettes 433 penetrated i nto the contai ners 450, and the fluids
may be sucked out and tenporarily stored in the fl ow channel 475.
Therefore, the fluid circulation path may be shortened, and the
requiredtinefor thefluidtobesuckedout, di schargedor transferred
may al so be reduced significantly. Also, with these arrangenents,
t he anal ysis cartridge 500 inthe present enbodi nent may al so obtain
the sinplifiedconponent configuration, inwhich, not onlytheliquid
tenporary storage region 170 of the aforenenti oned enbodi nents nay
be omtted, but also the specific nunber of the fluid tunnels 401

and/ or the gas tunnels 403 di sposed on the first cover 400 may be
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dramatically reduced. Thus, inconparisonw ththeanalysiscartridge
300 in the aforenentioned enbodi nents, the analysis cartridge 500
may therefore gain nore optimzed testing efficiency and nore
sinplified configuration, so as to neet the practical requirenents

of the testing products.

[0052] In summary, the present disclosure provides an analysis
cartridge, which is assenbled by two or nore than two covers via a
t hermal nmel ti ng nmet hod or anul trasoni ¢ met hod. The anal ysi s cartri dge
i ncludes the rotary valve which is rotatably di sposed therein, with
the rotary val ve bei ng rotated by being |inkedw th an external notor
to form the fluid circulation paths l|like a “container-fluid
tunnel -fl owchannel ontherotary val ve-fl ui dtunnel -contai ner” pat h,
a “container-fluid tunnel-flow channel on the rotary valve-liquid
tenporary storage region-fluid tunnel-container” path, or a
“cont ai ner-vertical channel on the rotary val ve-fl ow channel on the

rotary val ve-cont ai ner” path. Therefore, the vari ous reagents within
each container in the analysis cartridge may be successful |l y sucked
out, discharged, transferred, and m xed t hrough a positive pressure
or a negative pressure supplied by the punp, and finally to carry
out a predeterm ned detection reaction such as a nucleic acid
anplification, aprobe bindingreactionor anenzyne bi ndi ng reaction
inareaction container. Then, the anal ysis cartridge of the present
di scl osure may achi eve an automated testing process of sanple-in
result-out. Besides, peopleinthe art should fully understand that,
t he anal ysis cartridge not only may be used i n nucl ei c aci d extraction
and nucleic acid testing, but also may be further in used in other
testing fields based on practical requirenents. For exanpl e, i n ot her
enbodi ments, the analysis cartridge of the present disclosure nay

al so be used i n protei n sanpl e extracti on and enzyne i ntrune reacti on.

[ 0053] Those skilled in the art will readily observe that nunerous
nodi fications and alterations of the device and nmethod may be nade

whil eretai ningtheteachi ngs of theinvention. Accordingly, theabove
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di scl osure shoul d be construed as | i mted only by t he net es and bounds

of the appended cl ai ns.
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d ai ns

VWhat is clained is:

1

2.

An anal ysis cartridge, conprising;

a first cover;

a second cover, attached to the first cover, the second cover
conpri singtwo oppositesurfacesandapluralityof first through
hol es and one second t hrough hol e di sposed thereon, the first
through holes and the second through hole individually
penetrating through the two surfaces;

aplurality of containers, sandw ched between the first cover and
t he second cover, the contai nersindividuallybeinginalignnment
with the first through hol es;

aplurality of fluid tunnels disposed onthe first cover, each of
the fluid tunnels being connected to a first pipette; and

arotary val ve, rotatably di sposed betweenthe first cover and t he
second cover to in alignnment with the second t hrough hol e, the
rotary valve conprising a flow channel disposed thereon to
connect to the containers individually.

The anal ysis cartridge according to claiml1, wherein the rotary

val ve conprises a first portion and a second portion in different

materials, the first portion conprises aprotrusion di sposedthereon

to surround the fl ow channel.

3.

The anal ysis cartridge according to claim2, wherein the second

portion of the rotary valve conprises a clanping portion di sposed

t hereon, andthe claimngportionis protrudedfromthe secondthrough

hol e.

4.

The anal ysis cartridge according to claim 1, wherein the flow

channel conprises a spindle shape or a strai ght shape.

5.

The anal ysis cartridge according to claim 1, wherein the flow

channel further connectstoaliquidtenporary storageregiondi sposed

on the first cover.
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6. The analysis cartridge according to claimb5, wherein the flow
channel is connected to the containers via the fluid tunnels, and
the fluidtunnels are di sposed on the first cover al ong a hori zont al

di rection.

7. The analysis cartridge according to claim1, wherein the flow
channel i s connectedtothecontainersviaavertical channel di sposed

on the rotary val ve.

8. The analysis cartridge according to claim1, wherein the first
pi pette extends downwardly froma first surface of the first cover

to protrude froma second surface of the first cover.

9. The analysis cartridge according to claim1l, wherein the first
pi pette conprises an inclined sidewall at a bottomportion thereof.

10. The anal ysis cartridge according to claiml, wherein the rotary
val ve partially covers each of thecontainersinavertical direction.

11. The anal ysis cartridge according to claim1, further conprising
athirdcover sandw ched betweenthe first cover and t he second cover,
wherein the rotary valve is disposed on the third cover.

12. The anal ysis cartridge according to claiml1l, further conprising
a plurality of second pipettes di sposed on the third cover, wherein
the second pipettes are in alignnent with the first through hol es

respectively.

13. The anal ysi s cartridge accordingtoclaiml, whereinthecontainer
conprises a sanple container, a reaction container and a reagent

cont ai ner.

14. The anal ysis cartridge according to claiml, further conprising

aplurality of gas tunnels di sposed on the first cover, wherein each
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of the gas tunnels has a gas hol e.

15. The anal ysis cartridge according to claiml1, wherein each of the
cont ai ners conpri ses aninclinedportiondisposedat | east i nabottom

of each of the containers.

16. The anal ysi s cartridge accordi ngto cl ai m15, whereintheinclined

portion conprises an inclined sidewall.
17. The anal ysis cartridge according to claiml1, wherein each of the
contai ners further conprises a main body and a filmto seal the main

body.

18. The anal ysis cartridge according to claim1, wherein one of the
containers further conprises a plurality of magnetic beads.
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