- 1 - APPARATUS FOR SECURELY PROCESSI NG Bl OLOG CAL SAVPLE FI ELD OF

| NVENTI ON 100011 The present invention is related to an apparatus
for securely processing biological sanple. BACKGROUND OF THE

| N\VENTI ON f 0002] Li quid seni-perneabl-d -nenbrane col ums (or

sem - per neabl e menbrane colums) are comonly used in | aboratory for
washi ng, separating, or purifying biological nolecules, such as DNA
RNA, and pr ARRARATBSHORSHEEREE YRROCHSSING BIOKOGI&A Ias AMRInkon| vy
used are nostly cylindrical in shape, whereby the bottomis provided
with one or nore pieces of sem -perneabl e menbranes of speci al

pur poses. The columm is infused with liquid, and an adequate force is

then applied to the liquid i jng the liquid out of
the columm through the seni-nFﬂ@@D aildo (ﬁq. [ 00031 Normal ly, the
applied for c be a centrifugal force or ajr .pressure. \Wen

cent ri tuglP0Flor clheiplessutdaYertion LRt o ke PRl Froees M qui o
collecting tube, and then the liquid is infused in the colum. The
liquid COIP@BFPhﬁmHﬂ%e and the colum are then placed into a
centrifuge. The centrifuge is turned on to spin at high speed to
generate a high centrifugal force. The liquid in the colum is forced
out of the columm through the sem -perneabl e nenbranes and col | ected
in the liquid collecti n@BACKGROUNIROGVEHRINGVENTIGNONI Y suitable for
a single colum. When an operation involving nunerous columms is

needed, t[p@oPf 00859 WOM!-HoBREPIIENQNSRAY cAMTREDS QIR -RembAe ARRAFTY Of
a centrifuge is Iimted. Wen air pressure is

columns) are commonly used in laboratory for washing, separating, or purifying
biclogical molecules, such as DNA, RNA, and proteins. Semi—permeable membrane
columns that are commonly used are mostly cylindrical in shape, whereby the bottom
is provided with one or more pieces of semi-permeable membranes of special
purposes. The column is infused with liquid, and an adequate force ts then applied
to the liquid in the column, forcing the liquid out of the column through the
semi-permeable membranes.

[0003] Normally, the applied force can be a centrifugal force or air pressure,

When centrifugal force is used, the column is usually placed in a liquid collecting tube,
and then the liquid is infused in the column. The liquid collecting tube and the
column are then placed into a centrifuge. The centrifuge is turned on to spin at high
speed to generate a high centrifugal force. The liquid in the column is forced out of
the column through the semi-permeable membranes and collected in the liquid
collecting tube. The above process is only suitable for a single column.  When an
operation involving numerous columns is needed, the process would become overly

cumbersome as the capacity of a centrifuge is limited. When air pressure is



- 2 - enployed as an applied force, nunerous seni-perneabl e nmenbrane
colums can be inserted into a vacuum nmani fold, which has a greater
capacity than a centrifuge. By applying a positive or negative air
pressure, the liquid is forced out of2the colums through the

sem - per neabl e menbranes and is collected in the vacuum mani fold. The
process of using air pressure is nore conveni ent when operating

nuner ous SARPYeBasth pEhEd fouy sunpenatdntngrmEMOhEmbrae Ry Rininseaabe

sem - perneabl e colum 31 (see Fig. 1) generally conprises three
parts: anuRRAlNn®e WcG@dh ntRAbI0WhRhhas 8 oflag4 lcspaBH? HoAla RBEILLD 2,
and a | ower tapered section 313. The di aneter of the upper cervical

Some of g’%ﬂ%l%% %ﬁé%g?en%{‘%%f‘%aaﬁﬁ P%%&%?lt Hﬂqﬂkfaéf?@g# ﬁ%tuﬁsfiﬁf ’é‘%@?ﬁ%ﬁ' 312
part 1 ncl QR HEo BN ThEh Gl B i o i T e Bl anes

(not shown in the figure). Some of the colums have a design of |ower
t aper ed sEes Proeess 918sing G0 OBISUAS IsghesonYENRING When aperating wEyEeEent of

the traditional sem -pernmeabl e menbrane colum 31 with a vacuum

mani f ol d @hpls dreoatitiioghbpdratsest i on style: the | ower tapered section
313 of the liquid sem -perneable nmenbrane columm 31 is inserted into

a hol e 34[00b4]t her VAR NARSRIniPetn &bl clédI@Gh BY (R INg.a) @Bndralgeedniiises
adaptor columm 33. The insertable adaptor colum 33 is used to avoid

di rect inggrti.Ag a%fu&ﬁaece%ﬁparsp&foﬁ%qm e?mﬁ@ﬁ%fu@ﬂﬁr %kiymz’ﬂ,lanh Ahowlihe

hol e 34 of the vacu mani fold 32, as the hole 34 of the vacuum

ifold 32 i : h th | ined i
o - per rBBBTL SAURBr b Eame Sty wirtFedRR BT Bk b

contam nati on anmpngst di fferent sanple The insertabl e adaptor

col umm 3@%3%%@%?u%aiaaﬁ%@§ém-e 29RO eegﬁnﬁéﬂ@éﬁwldc?%négwf or
repeated use. Wen the insertable - 3 - adaptor columm 33 is used,

t he | owermidgipetubulassestipodl BisPravfidedier sandinipgimsibiasmpieand dnatestlumm
3l is inserted into the insertable adaptor colum 33. Then this
ensenbl e b&tonnpt inethdtvorieh®@ et epddicopurpdred vaniipymrable hedntbrds (and
forms the following structure fromtop to bottom the sem -perneabl e
menbrane gelWA (Rligurdne SR tRRIRAGaRL Ok d6QLMBN03Rr tapbRE sYARMYM
mani fold 32. Many applications utilize the insertable adaptor col umm
33, espec'ﬁgly experinments which require no cross contam nation of

t he sanples, such as using purified nuclear acid for PCR reaction. It

is therefore very inportant t t hi s engagenent,. must be tigh
socur ed t D0G5lo; RsRhEas R fesum it e RuRON of TG AR 98 B RAR hol o
t he sem - perneabl e nenbrane colum 31 and the insertabl e adaptor

col urm 33membesag gelamn Yhvitlen yeryermenenifald 32 & injadighy inspriion syde: dhger at or
may experience disconfort at the fingers due to this nmaneuver. On the
ot her handweatpemd sbeionétl § ef thenideidstcongpehyeablf membrage tolufingd! i3, t he
sem - perneabl e nmenbrane colum 31 remains protruding outwardly from

t he appariatditeddhiol A HpIOPLsBthE QicuuaNEatitold 32 dns@t@d/id M ﬁlsél’ﬂﬂjl&zﬂiaﬁto34
nerely at its tip. Thus, it can easily beconme di sengaged fromthe

hol'e 34 dug,h 38Ny THOINSL Bl é?ﬁﬁtlm‘ EQLhSB98used to avoid direct insertion of the

semi-permeable membrane column 31 into the hole 34 of the vacuum manifold 32, as
the hole 34 of the vacuum manifold 32 may cone in contact with the sample
contained in the semi-permeable membrane column, and such can lead to cross
contamination amongst different samples. The insertable adaptor column 33 can be

of a disposable type or can be easily cleaned for repeated use.  When the insertable



100061 To overcone the above di sadvant ages, the applicant proposed an
i nvention, which has been all owed as TW253957. This invention

provi des an apparatus for processing biological sanple, in which a
seni - per neabl e col umm can be easily placed in the slot of a vacuum
mani fold. In cases where the liquid to be processed is highly
cont agi ous, an adaptor columm can be used to avoid

Cr 0ss- contaitbinaluran 3aicustd, the Bwentapehdl sopernad 10rof i ¥efd-pefméhibteect
contact with the liquid sanple. During operation, the sem -perneabl e

col um i $nphisRAdlding BE i Al aRtcAlin® FhdiBerANthdap@r BSlaRHAN. quléymﬁéls

pl aced in the slot of the vacuum manifold. In doing so, th -

Oper 3 of cFQRARhke ORRY LGOS, ARRAL LR mANRIEYSNRARARIEY Per form

t he operations ou using pain to I'ngers. [0007]

Accordin o .TW 253957, the sem -perneable colum ig | oosel cei ved
' the o TAORE FFETGRSinm R PP EP: WEPGREDY TR RF Besyarcgo yl i | 5
applied. If an adaptor colum is introduced between the

sen - per iiaiBpatabls) adapioner]unne st vashumipanibddiddn AR dipdicaians gaps
exi sting between the two col ums and between the adaptor colum and

t he sl ot wilikd the amdeable hddptdrivelantapl,espadlyrarpersné¢mowich re@ieinoed | n
the slot and that the sem -perneable columm is |oosely received in

t he adaptgyss 6tatiThatibM6f the sitiflcg3nsh ad R SRFARUSRANICR] EPURN and/ or
t he adaptor columm can becone unstabl e during operation, and the

accur acy (Qf.iLestp 13%'!:113{‘(&@ Uégﬁrﬁg&q%ﬁ AL %(\%ag%gtg ?JSPQQE%%E{]S&{&@&V of

this, the applicant makes 1| venment on nproved

: | havi ff [ i
DA 2t o a7 R, NSaL S Ehe RN AR Bl
colum in placed in the slot of the vacuummanifold, air-tight
condi t i ofP<EERIRNSECONNM S hARbICHRteHaRIA 2 HIOLOl R A ESHE tghbt | and t hat

the sem -perneabl e colum and the adaptor colum will be secured in

posi ti onecngaghwant. shakilivglydhat tahoferatogmdy expegicogsatiscomden atthd finpe's

accuracy of test results can be secured. SUMVARY OF THE | NVENTI ON
due to this maneuver. On the other hand, as can be better understood by referring to
Fig. 1, the semi-permeable membrane column 31 remains protruding outwardly from
the apparatus during operation, and it is inserted into the hole 34 merely at its tip.
Thus, it can easily become disengaged from the hole 34 due to any unintentional
collision.
[0006] To overcome the above disadvantages, the applicant proposed an invention,
which has been allowed as TW 253957.  This invention provides an apparatus for
processing biological sample, in which a semi-permeable column can be easily placed
in the slot of a vacuum manifold. In cases where the liquid to be processed is highly
contagious, an adaptor column can be used to avoid cross-contamination and to
prevent the operator coming in direct contact with the liquid sample. During

operation, the semi-permeable column is placed in the adaptor column, and the

adaptor column is placed in the slot of the vacuum manifold. In doing so, the



[ 0009] To achi eve the above-nenti oned objectives, the present

i nvention provides an apparatus for processing biol ogical sanple,
whi ch conprises at | east a sem -perneable colum and a vacuum

mani fol d, and optionally conprises at4{east one adaptor colum. The
sem - perneabl e colum is |oosely received in the slot of the vacuum
mani fold, or in the adaptor colum, and sealing el enents nmade of

resilientoperatd® can e@sﬁ@rdpalateaheamsams afeevdatpresd dehfors €ld oredtivaabl e
col um and the slot of vacuum manifold, or between the adaptor col um

and the sv%%upgau\ég%:#m R §Rlfo@rndgtsween the adaptor colum and the
sem - perneabl e col U such that when the sem -perneable columm in

whi ch Corfgl?d(ﬁ S Wl c%’l dm@%‘lﬂy ?%%@ggth?%&gl— Qe %l)]ﬁ%rgxl gléo*éag‘{?&e%@ il

mani fol d cuun1nan| 1-qui

sanple in the se perneabl olum will be pressurize ass
t hr ough tﬂFF‘eSq%té?ﬁt &%@HP@‘MB‘? aff?éf&raeaem%W@C‘f%lsoﬁé’gfj?%d 1565' ective.

100101 The sem - perneable colum conprises an inner portion, a top
porti on, adeptorcabonn gningeduded Retwene thersai-ppareablgreobiann apssthe skot @%@16
receiving space; the top portion has a first opening and a radially
pr ot r udi Rgcifuni atanffblante ;gapheximptbotwepoittid ovo dohsnis pridtetwigtinrtlge f i r st
outlet and at | east one sem -perneabl e nenbrane. [00111 The adapt or

col um i gdasecedhithh aR@tHe¥slot Mill kéhdus@ah tRebddpRoH Aunvh Whessety@cdii@itind
sanple is highly contagious and thus direct contact with the liquid

sanpl e angl. gross: tﬁmhag@nﬁﬁ;aaeab%@@aluﬂn he102Ya e e Ty RdaRbar cdighym

conprlses an 1 nner tion, rtion. The
i nner on of the ad tor c ond,receiv space.
The top. LD 4fF #es. e SERGRmERun PR ahd SRR adrint spiwamh?%

second flange. The bottom portion has a second outl et. % The
vacuum n&!ﬁﬁtﬁ'@lpaluaaaemrg@@ ang s acameryplitesss withibus e %‘Meéﬁe Yo?f k€ base
defines a receiving space. The |id conprises at |east one slot for
recei vi ngoe(8] | ebsticond tiierthe gaplinad mhakes whprovensent ad APV @6 3201 urhm theThe
bottom of the slot has an opening in comunication with the receiving
space of ibeveaspparitQf)bdkalDuningghd dfe:coplyealih®indakcide: tppaluainis of
the present invention, the sem-permeable colum is inserted into the

siot of tR&IMARMBLIBALIA! it whed 8 dit-pRIAIBRL colHih filIGA ReAlor

circul ar gasket th a central hole, is placed at the bottom of
of the vacuum manifold, air-tight condition can be maintained between the column
and the slot, and that the semi-permeable column and the adaptor column will be

secured in position without shaking and shifting during operation, and the accuracy of

test results can be secured.

SUMMARY OF THE INVENTION

[0009] To achieve the above-mentioned objectives, the present invention provides
an apparatus for processing biological sample, which comprises at least a
semi-permeable column and a vacuum manifold, and optionally comprises at least one
adaptor column. The semi-permeable column is loosely received in the slot of the

vacuum manifold, or in the adaptor column, and sealing elements made of resilient



- 6 - the slot. The central hole allows the protruding outlet of the
sem - pernmeabl e colum to pass through while remai ning secured in
position to forma seal ed contact when the sem -perneable colum is
inserted into the slot. [0014] I n anefher enbodi nent, the sealing

el enent is not placed at the bottomof the slot, but instead is

pl aced around the wall of the slot. A circular groove is accordingly

formed arguRdatdepyadidnedbetten etienfpetheablaciivim amhiht elotlof macthamei ve
a sealing elenment, which can be an 0-ring. The sealing el enent wll

hel p to SREWRAq {%efth 1REIFBPLSuMR MATThd doRAShb b maRido1i OF Bridcen

seal ed contact wth the sem -perneabl e col uim when the sem - perneabl e

colum is,ingerted.into the slot of the vacuum [ [0015] In
anot her eWB8@?%n‘io}uqi?\%“cfs,tgﬁisqnﬁlé}?er‘@gﬁlg Cglgfnﬁlm%uccl:lgﬁﬁi‘{ﬂhgbghfd be inserted
into the adaptor columm. The ipner diameter of the adaptor columm is
slightly $argermeaplscolyan HUWBFR&?%F%‘? uiggsamg @@ﬁfﬁig‘é‘ﬁﬁ%ﬁﬁ‘i %HEE%I um
such that the sem -permnmeabl e columm can be | oosely received in the
adapt or cedeunm ragndfotchandfvaceum 4 appijed &t the yacuuspmeaideli ghe bawd segpledn
t he second flange of the adaptor colum. The second flange is fitted
Wi th a segkisagi-pdraesibie colohinohillite prederindd ta ppsshiougnthersamepéraleabled i n
a ring shape. Another sealing elenment is provided between the second

outlet at bheHots ML hh@speRPLeEtveo! uM and the through hol e at
the bottom of the slot such that 'when the air pressure in the first

recel Vi ngRaCe A LR SAIRREhIRARL S SRLUI S LG dDATbAAN of

the reserVvoir’ space o vacuum mani rst ange of the
sem - per neabl | ill be | | ed tact with th d
T angn: of BatmsY BBt or Tho SO A RES BTt SHebETS e PR PORBR

will be in a sealed contact with the bottomof the slot. [0016] In
anot her ewfttppevrg andreradigHy prjrudineniist flangene bpdan prevediagag t he
bottom

protruding first outlet and at least one semi-permeable membrane.

[0011] The adaptor column is used optionally. It is used particularly when the
liquid sample is highly contagious and thus direct contact with the liquid sample and
cross-contamination should be avoided. The adaptor column comprises an inner
portion, a top portion, and a bottom portion.  The inner portion of the adaptor
column defines a second receiving space. The top portion has a second opening, and
a radially protruding second flange. The bottom portion has a second outlet.

[0012] The vacuum manifold comprises a base and a lid. The interior of the base
defines a receiving space. The lid comprises at least one slot for receiving at least
one semi-permeable column or adaptor column. The bottom of the slot has an
opening in communication with the receiving space of the base.

[0013] During the operation of the apparatus of the present invention, the
semi-permeable column is inserted into the slot of the vacuum manifold. A sealing

element, which can be a circular gasket with a central hole, is placed at the bottom of



- 7 - of the slot, but instead is positioned on the wall of the slot.
In this scenario, the slot of the vacuum manifold takes a circul ar
groove formon the wall thereof to receive a sealing elenment, which
can be an 0-ring. Wen the adaptor cebum is inserted into the slot
of the vacuum nmani fold, the sealing element will help to secure the
adaptor columm in position and forma seal ed contact therew th.

[0017] Tomtari! i T @nper s0aslidavihe grogeRigalutlknadwheded -pePmtdtde eslimho
better understand the technical features of the present invention,
and put if, J.08 @rREAGHiRGembidth @L&@M@s%ﬁ% fRhi 2SR @nREONhELHe
?%B?8}Ee a ionF?nled ?ramnngs: DESCRI IICNS CFtTHEfDRAMYNGS _

g, L illustrates a conventional apparatus for processing
biologicdpngéﬁﬁPgﬁﬁiﬁﬁﬂ@fﬁﬁ6§m§%f%P8%%?gfes a first enbodi nent of the
present inventian; [0020], Fi.g. 3. illuystrates a second, enbodi nent . of
the presel®lthydnengher e[f@'?f’éfi‘}lelﬁi hes L[I‘ing Ie%é‘iernb’tsé’é’t Blagg 3 hhRsOm tent
of the present invention; and [0022]Fig. 5 illustrates a fourth
enbodi menthe shot.tthiginstead enplagadassiiniddie wall of the slot. A circular groove is

accordingly formed around the wall of the slot of the vacuum manifold to receive a
sealing element, which can be an O-ring. The sealing element will help to secure the
semi-permeable column in position and form a sealed contact with the
semi-permeable column when the semi-permeable column is inserted into the slot of
the vacuum manifold.

{0015} In another embodiment, the semi-permeable column can instead be inserted
into the adaptor column. The inner diameter of the adaptor column is slightly larger
than the outer diameter of the semi-permeable column such that the semi-permeable
column can be loosely received in the adaptor column and the first flange of the top
portion can rest on the second flange of the adaptor column.  The second flange is
fitted with a sealing element, which is made of a resilient material and in a ring shape.
Another sealing element is provided between the second outlet at the bottom of the
adaptor column and the through hole at the bottom of the slot such that when the air
pressure in the first receiving space of the semi-permeable column is higher than that
of the reservoir space of the vacuum manifold, the first flange of the semi-permeable
column will be in a sealed contact with the second flange of the adaptor column, and
the bottom of the adaptor column will be in a sealed contact with the bottom of the
slot.

[0016] I[n another embodiment, the sealing element is not positioned at the bottom



DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [0023] Fig. 2 illustrates a
first enmbodi nent of the present invention, wherein the sem -perneabl e
colum 11 is a conventional one. Conventional sem -perneabl e colum
is generally cylindrical in shape, vihi th conprises an inner portion,
a top portion, and a bottom portion. The inner portion defines a
first receiving space 111, wherein at |east one sem -perneabl e

menbr ane of I dlaf, pltaedehd iT hesitiopd porthd eall boheslon f lribis soperibnge 8106 and
a first flange 113 extending radially outwardly fromthe top portion.
A first afthectachid nigifhRr s adircuhe ghobé mPeT the @l therSof 14 0O24% a AS
shown in Fig. 2, a sealing elenment 125 is positioned at the bottom of

the slot gdfdy eTé?ﬁe&ﬁﬂ?i@ﬁ cé?f; bd HEOSER! | MhB! ROBMptok 281 UARSIs Rk ARERINT-

When the sem™-perneable colum is inserted into the slot 143 of the
vacuum ' 4, [ el eqmen il I the firs

out 1ot 121 5t el kO ASHAGSEE Heb e gt oo B Rl 11
central opening. Accordingly, t sem - permeabl e colum 11 can be
secur ed i‘3ﬂﬁJt“H’el%si’l"é‘lt“”iﬂ%‘i gﬁ”ﬂ? %W@egic%@“ E‘?‘?@itﬁlm and the sealing
element 125 will forma sealed contact. Wien a vacuumis applied to
the receilldlg spaésilitas personhiaviecsanaiahiird wleder inghe art gebetted cont act
between the slot 143 and the sealing elenent 125 will be forned and
air w || voderptasd trttedinfcabfeafukowif tig irbeneetmien and e isieal @dctcenthact s
between the first outlet 114 and the sealing elenment 125 and between
the sl ot fAdRviapdedchiptisalé P@vﬂieawmthéa&oﬂrpaurea deddhed:he 1iquid
sanple in the sem -perneable colum 11 is forced through only the
sem - per neabl e nmenbrane and out of the col um under the atnospheric
pressure. 100251 The inventive concept of the present invention is to

provi de a sealing el e”ﬁ’ﬂhs&k‘i‘ Tiaﬁlsﬁéf‘,’l‘r* TDS{}L%I&&%JTB a seal ed

contact surface but al se=secHres—a~ecotrur—t+posttron within the sl ot
of a vacuum nmanifol d. Based on this inventiyve concept, a sealin
el enent d4H8be BigshiBEpies aserreaHonah aPrpsaths Brr proressipgbiolpgival sapwlih i n

Fig. 3) instead of at the bottomof the slot 143 (shown in Fig. 2).
The wal | {8019 heligl dillusaates 8 fipyt oxibdaichont oFitha prasemtdnpndiowse 147 for
receiving a sealing elenent 125', which can be an O-ring. Wen the
sen - per rjeadol e Bl Biiftuskites 8 séddaé ein®ddintthool he padseit idvkatiod;he seal i ng
el enent 125" can guide to secure it in position, and when a vacuumis

appl i ed fgpdipe FRCLLUMIsHGSRBARI o dRhedte HAGHT BB thdl4, air
woul d not” fl ow t hrough between the sem -pernmeabl e colum 11 and the

e - por TRERR o' BT Dol PR Ry bR s YR E " 17"

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] Fig. 2 illustrates a first embodiment of the present invention, wherein the
semi-permeable column 11 is a conventional one. Conventional semi-permeable
column is generally cylindrical in shape, which comprises an inner portion, a top
portion, and a bottom portion. The inner portion defines a first receiving space 111,
wherein at least one semi-permeable membrane 112 is placed. The top portion forms
a first opening 116 and a first flange 113 extending radially outwardly from the top

portion, A first outlet 114 is formed at the bottom portion.



sem - perneabl e menbrane 112 and out of the column 11 under the

at nospheric pressure. [0026] Wen the sanple is highly contagious, an
adaptor colum 12 can be used and it is inserted between the

sem - perneabl e colum 11 and the slot84143, as shown in Fig. 4, to
avoi d cross-contam nation of the sanple liquid. [0027] The adapt or
colum 12 generally has the shape of a columm, and can be nade of any
appropri g0624jat akiskdwn inlhig. Bdaphlafg dahemm24 3 meiphtd ashabottonmef the
portion a top portion, and a bottom portion. The inner portion

defines g,3¢¢9ndy LRy bPtheSLAGR elddent THEhiOR d@@ﬁﬁqgonmﬁsﬁ tie second
opening 127 and a second f ange 122 extending radially and outwardly

];Ir g?eﬁ\[]e fé’l‘lq gg{eéf)l?'goiu Cis 1 ch? 11&‘021%{: Byt flh# I)lerﬂ%@a u%ﬂ Jn'ar%%ld%g ath!a ng

rcu erence thereo on1port|on has a

second out | et adaptor colum 12

sl'i ght | y SFAg&, crnnanos hol e e e léfot%tﬂilf‘eseﬂﬁdﬂ?“ﬁ? gt 11 f

sem - perneabl e colum 11, but smaller than the dianmeter of the first
flange 1bgiwsrtehdraushi itsrenimEapPRng ol ApgprdinglyiBp seperpgable column 11
sem - perneabl e colum 11 can be inserted into the adaptor columm 12
and be | a@sbé yecumdean vedslotr 46 hed sedostcbutlet Hidwind ghspabieg di2deot 1 25heil]
adaptor colum 12 and that the first flange 113 of the top portion of

the sem fpei MBI BAH Whehla €R0uMaS hpdind td@e seRIViNGsRLE MENSS the.
[0028] Fig. 4 shows a third enbodlnent of the present invention. Wth

respect 0. [ enhhisit 1@@9&&@%& Eﬁv&éﬁ he z%ﬂ%%ﬁ%% séa%%@@fnem

i ncl udes an adaptor col um seal 1 ng e enment 13 fits around the
ceal ing drens ﬁf g %ﬁ%{lh@éﬁ?ﬂp@é PR IRR Gy The beaed e
sem - perneabl e colum c ntalnln S i 0Si |oned n. the
adapt or EeNEeH bevegh thelfral Atishi r@d Lfi@éjlf*@efao's%p éﬁvqeﬂ tl%%sé"tsl ot
143 of the vacuumnmanifold 14, - 10 -

143 and the sealing element 125 ensure that the liquid sample in the semi-permeable

column 11 is forced through only the semi-permeable membrane and out of the

column under the atmospheric pressure.

[0025] The inventive concept of the present invention is to provide a sealing

element such that it not only forms a sealed contact surface but also secures a column

in position within the slotof a vlacuum manifold. Based on this inventive concept, a

sealing element can be also positioned on the wall of the slot 143 (shown in Fig. 3)

instead of at the bottom of the slot 143 (shown in Fig. 2). The wall of the slot 143 is

provided with a round groove 147 for receiving a sealing element 125', which can be

an O-ring. When the semi-permeable column 1! is inserted into the slot 143, the

scaling element 125' can guide to secure it in position, and when a vacuum is applied

to the receiving space 145 of the vacuum manifold 14, air would not flow through

between the semi-permeable column 11 and the sealing element 125" this ensures that

the sample liquid in the semi-permeable column 11 will only be forced through the




and when applying a vacuumto the vacuum mani fold 14 until the
pressure in the first receiving space 111 of the sen -perneable
colum 11 is greater than that of the receiving space 145 of the
vacuum mani fold 14, the first flange 913 of the seni-perneable col um
11 and the sealing elenent 13 around the second flange 122 of the
adaptor colum 12 will be in a sealed contact. In this scenario, the

at mospherski- Félﬁ&%liléenf@m&!iﬁei Ng 2008 ouhef thadplumnl i1quider the atnft@pheric
sem - permeabl e colum 11 will force the sanple liquid to flow out of

t he col u S Apart fromthe | oosely received and air-seal ed

feat ures, e adaptor columm 12 has a primary function of preventing
direct c t N th shot 143 h MR d the
sem - perﬁ@%%ﬁ g@tu SRS 1%W%ﬂ%c?ﬁ£%?h %1(?§y%géss con%%&%ﬁg
resulting fromrepeated use of the s col u 100291, The
seal i ng &PddRminsee qt‘ﬁeepﬁge S RETS 3 aﬁ‘n ﬁln‘)tgqa QBB not

necessarily need to be positioned at the bottontof the slot 143. In
t he four g datsoalionkerpssstoniamingfion of thesammeligridt 143, similar to that
of the second enbodi ment, has a circular groove 147" forned on the
wal |t herfee7] AnThe adapg)rshmpm Begdnend}y éhetieshapk2fa dodurfin, taheé dart e t he
circular groove 147'. Wen the adaptor colum 12 is positioned into

the sl ot n;e{tﬁ,oftahm SRabiaiOmelefARNt ThS RlapkARoRRGHI Bedigtisddapinder col um
12 in p05|t|on en vacuumis applied to the rece|V|ng space 145 of

the vacuugiank Ll gheddh, o8 § pilidsh PBBloaPasRe HNEPHARORALARSN dhpgadapt or

col um 1 seal I'ng e enen nor en t irst Iange

113 of the sem bl m 11 and t sea and
Lhus thertﬁeavavesr%ﬁﬁﬂfﬁ el ban h S frekef @%t%%%weftn%ﬁtﬂ&%e
forced through the seni-perneabl e menbrane 112 and o t of the ch
under t hd 23eksapng radiallyand oupeardlydeesn the tap sawiesr y The én&?b]]zéd% fitf

the present invention are to provide an easily assenbled and

di sassenéstiierppdingelemehol3 poonkdsicirguibfaatmsgitators afhe bstfon poivabl y
secure the colums in position, and to elimnate the di sadvant ages
exi sti ng hafla bk@nd 0aN@NLE oNdhe iappatiaheter ofShe adapidiecohiem 1 parsiigabl e
colum or the adaptor columm has the advantage of easy insertion into

and renoyabef kA0 RGtes Hdtnetd: 'a?ttema,ap%t% ofni b@t%éﬁﬁ%%%ﬂlmﬂ nventl on can
be used in automatic operatlon y I’O bot when npvi ng the colums is

required. \7\%8 V\}:n %lhgitte{ SIS otfltlr?enﬁt”fl ﬁ?B B?tﬂergg{n?g&gﬁe?lﬁle c%lu%th?lr

specific parting the Spiri € essence of
t he i nvention. bIIf'_lhus,,the ove- nenti oned, enmbodj nent s .shou

r egar ded SHEh BRI SerhioPsymapRe AR RN PE iRperie Itogﬁéﬁﬁﬁgltﬁ n}%naln

consistent wth the scope of the clains and its equival ents shoul d be
deened agnd &k ldaselyweaehied in e sseapgdacedivingericpy2t pbthe damer ephumn 12 12 -

and that the first flange 113 of the top portion of the semi-permeable column 11 can
rest on the sealing element 13.

[0028] Fig. 4 shows a third embodiment of the present invention. With respect to
the first embodiment, the third embodiment further includes an adaptor column 12.
A sealing element 13 fits around the circamference of the second flange 122 of the
adaptor column 12. The sealing element 13 is preferably a resilient ring. When a
semi-permeable column containing sample liquid is positioned in the adaptor column

12 and the adaptor column 12 is positioned in the slot 143 of the vacuum manifold 14,



What is clained is 1.An apparatus for securely processing biol ogical
sanpl e, conpri sing: at | east one sem -perneabl e col um, whereby
the inner portion of which defines a first receiving space, the
bottom of the first receiving space hds- at | east one seni - per neabl e
nmenbrane, the top portion of the sem -permnmeabl e colum has a first
openi ng, and the bottom of the sem -pernmeabl e colum has a first

outlet; aandackismppBMtd Ol AuuaBid BREumanDaBRI 14 Bkl ik @Edsore inkhediisch
defines a receiving space; and a lid covering the base,

conpri si : ;] | it 8RRk G whi ch
c@r}qgkgga?cretlﬁgﬁf : e Qbmi erﬂ{e%img ncg)?@}d glf € tg[k%lel HATRLST uRf Wwhic

is slightly e ou he sem - perneabl e

colum, and.the s| ot éo a throu 2 e al:t ereof for
conmuni catFHY RiTP4et A 0? g%e‘fa\(}'i“% n?%l%}g do@ p e St{;@g ggtl 1287 8 at
| east one sealing elenment positioning at the_bott of the,slo and
each of t#EUSEHN¢ARE @Il‘éﬁ%rlmf én %k\?isﬁ%}m&f’?%‘b"éﬁﬁﬁ@r%flgmesge‘é Range &F\%r eby
when the sem -perneable colum is inserted into the opening at the
center ofofitheadptiricalymel Ehwill be inta sealed lsentseic utreldisissenssioi theon, and
when vacuumis applied to the vacuum nmani fold, air would not pass
t hr ough behiwegherit Ppeeshiire skerdng be theashpldidqusdal thegeneilmmepdhle 20lAmn 11
apparatus for securely processing biological sanple, conprising:
will force the sample liquid to flow out of the column 11.  Apart from the loosely
received and air-sealed features, the adaptor column 12 has a primary function of
preventing direct contact between the slot 143 of the vacuum manifold 14 and the
semi-permeable column 11 in order to eliminate cross-contamination resulting from
repeated use of the semi-permeable column.
[0029] The sealing element 125" in the third embodiment shown in Fig. 4 does not
necessarily need to be positioned at the bottom of the slot 143.  In the fourth
embodiment shown in Fig. 5, the slot 143, similar to that of the second embodiment,
has a circular groove 147" formed on the wall thereof.  An O-ring shape sealing
element 125" is fitted to the circular groove 147", When the adaptor column 12 is
positioned into the slot 143, the sealing element 125" can secure the adaptor column
12 in position. When vacuum is applied to the receiving space 145 of the vacuum
manifold 14, air will not pass through between the adaptor column 12 and the sealing
element 125" nor between the first flange 113 of the semi-permeable column 11 and
the sealing element 13, and thus the liquid sample in the semi-permeable column 11
will only be forced through the semi-permeable membrane 112 and out of the column

under the atmospheric pressure.

[0030] In summary, the objectives of the present invention are to provide an easily



at | east one sem -perneabl e col um, whereby the inner portion of

whi ch defines a first receiving space, the bottomof the first

recei ving space has at | east one seni-perneabl e nenbrane, the top
portion of the sem -perneabl e col umi 'has a first openi ng, and the
bottom of the sem -perneable columm has a first outlet; a vacuum

mani fol d, conprises: - 13 - a base, the interior of which defines a
recei vi n@ssgpatest angritisassembled apparatusgor prgcesoig biciggicH sapaks, toshr i si ng
at | east one slot, whereby the internal dianeter of which is slightly
| ar ger t Basurt the colitnets idipastedie andto ¢lheinsenhe dgierdveahbe cddtingtn thend t he
slot forms a through hole the bottomthereof for conmmunicating with

the receicyhRatisRAGEpRhtut heSiBas@e s@npdriehie CofufinGr (A adBas oRifh
annul ar groove around the wall thereof; at | east one

seal i ng in. g ; = { ' ' r j e at
east ond S auirtade\d B RErtn B Bl R AT BEdabhl b1
inner dianmeter of the sealing element is sli.ghtly.,.smaller than. the
outer di SebGrenDnvEREraEbe s H R SRSt ok ot i a1 e
sem - perneabl e colum_is inserted into the slot, it can be secured in
posi t i onoRmsWhEAUebuum i s applied to the vacuum nanifold, air
woul d not pass through between the sem -perneabl e colum and the
seal i ng ¢0@3tént ThinApntappanailesbd mnplemeniekinothiroped ¢ mgybivthogi ca
sanpl e, conpri sing:

departing from the spirit and the essence of the invention. Thus, the

above-mentioned embodiments should be regarded as explanatory and not restrictive.
All changes that remain consistent with the scope of the claims and its equivalents

should be deemed as falling within the scope claimed by the invention.
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CLAIMS

1 An apparatus for securely processing biological sample, comprising:

at least one semi-permeable column, whereby the inner portion of which defines a
first receiving space, the bottom of the first receiving space has at least one semi-permeable
membrane, the top portion of the semi-permeable column has a first opening and a flange
extending radially and outwardly from the first opening, and the bottom of the semi-
permeable column has afirst outlet;

at least one adaptor column, whereby the interior of which defines a second receiving
space, the top portion of which has a second opening and a second flange extending radially
and outwardly from the second opening, the bottom portion of which has a second outlet
protruding downwardly, the diameter of the second receiving space is merely dightly larger
than the outer diameter of the semi-permeable column thereby allowing the semi-permeable
column to be secured stably during operation, the second flange having a second sealing
element fitting therearound such that when the semi-permeable is inserted into the adaptor
column, the first flange will rest on the second sealing element;

avacuum manifold, comprising:

abase, the interior of which defines areceiving space; and

alid covering the base, comprising at least one slot, whereby the internal diameter of
which is merely dightly larger than the outer diameter of the adaptor column thereby
allowing the adaptor column to be secured stably during operation, and the slot forms a
through hole at the bottom thereof for communicating with the receiving space of the base;

a least one sealing element positioned around the adaptor column and in the gap
formed between the slot and the adaptor column such that when the adaptor column is
inserted into the dlot, it can be secured in position, and when vacuum is applied to the
vacuum manifold, air would not pass through between the adaptor column and the sealing

element, nor through between the first flange and the second sealing element.





