10

15

20

25

30

Sanmpl e Processor The present invention relates to a
device for processing sanples, in particular clinica
W@ 200ploessi n preparation for analysis, for instBeyeBRos/002630
means of a nucleic acid anplification method, in
particul ar the polynmerase chain reaction (PCR) , as
wel | as novel elenents and procedures which may be
utilised in such devices. The analysis of fluid
sanpl es, for exanple clinical or environnental
sanpl es, may be conducted for several reasons. One
current area of interéstrls FrRgeske%el opnent of a
met hod for positively identifying biological material
inafluid sanple, for exanple a clinical or .
T iAesARE NtRIenSARD| %eLaBAE hE A IEERbEE st 878FF B Fof 2P oS!
ilgﬁ%albﬂlﬁi@hﬁgf(%ﬁjti%i@%l @iﬁ@agg St ?iregarmtﬁiceh fbn dneliyswsul tbr
. e rapi reat ment _and infection_control rsth
S HERY PELRTEN 6F BATONMERTE “BBAL S ARt S ARG f he"
p&tk&§%££hetﬁbzﬁdaymafasd:@hhmhcmﬂa;tbynmkﬁQﬂi,verwell as novel
ensitive ana i.s_of a ; I:i.e
B R e R P
techni ques such as the pol ynmerase chain reaction (PCR)
e | 813341 0Nl pa! o 13P! E6ALARRYD 2005LA10636
I'scloses an apparatus for processing a fluid sanple
ewhii DiTERpE | SPLEST gttt &61 EOPUREOT PR TE T RDVERIES  OP°
atmichacan hecratsed and domaptenTePdlaanboiied ifor
provi ded with chanbers for housi

IV / ; usi.ng.t he, sanple.
SPEATEIRY, LOBRHMANT e 58, T Rar hanter & (rptey for
cslehgTd of clsantaaber envingnetnend sivpath afuwbheureihddnwould

e platform and may. be l I a to,t
aﬁEPWﬁ%Véﬁgﬁ?§réfﬁ??%%sfg;? gg%%gﬁ%g?%%'$ﬂ§@go%%aﬂgﬁfgghld
cabble sexbitot nevienenh eand ipifechiell clontsagemtt BéBween

f%%%@t%qé%tg%ﬂcgkz%%vqggﬂﬁgﬁ%agngoﬁ%&%ﬂhﬁﬁis,aﬂd3the like. There

are many techniques by which very sensitive analysis of samples
can be carried out including for example nucleic acid
amplification techniques such as the polymerase chain reaction

(PCR) .

International patent application WO 2005/019836 discloses an
apparatus for processing a fluid sample which comprises a
rotatable platform and a moveable arm which can be raised and
lowered. Te platform is provided with chambers for housing the
sample and reagents. Components such as a cutter, heater, optical
detector, sonicator, magnet and sheath are housed in the platform
and may be releasably attached to the arm for movement relative
to the chambers. The components are used to move the sample _
and/or reagent between chambers (such as magnets and sheaths), to
pierce the seal of chambers (such as cutters) and to carry out
physical processes on the content of the chambers (such as

heaters and sonicators).
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pierce the seal of chanbers (such as cutters) and to
carry out physical processes on the content of the
W@ b@aoens3 (such as heaters and sonicators) . ExeempiGe2008/002630
sheat hs for magnets useful in transferring magnetic
beads or particles and thus any reagents attached
thereto are described for exanple in WO2005/ 019836 .
If desired al so, processing conponents such as
heaters, sonicators etc. whigh may be required to
treat reagents or reagent m xtures to ensure that they
are in a desired physical state and any tinme during
E&Qf@pﬁsoggdyﬁ@ath@Yoﬁlr%nges rl@é’%@a@hthlﬁié&@Qr_Qﬂb tAgnetic
apparatus . Were conponents such as sonlc tor
bﬁé%ﬁ % PaFBtF4as 889t MUh & EphRadsrs e Q“t h&§°
dasergereral | axdmptiengedid2oo 5y emsateed use and for
imersion with a sanple, in particular a liquid sanple
within a chanber. This in itself, may cause sone
Ir oddiensl ass¢ hervsessing cnopehspesabtle aeweetsish such
sEnyBdiabb! GATRSLINGR GLECHL Q0! AflatidloBa el Ep! ©
I'qui d brings the risk of contam nation. Over tinmne,
rehesEt CUABORENIS REFUBRESAE SRAY édeofn tarifisdRed, Phyisigal
skBEL easi Rg t%&héwdﬁglﬁﬁ 134C Br 60N AW, nﬁ&?‘ﬁlsoAbélféﬂbveably
aspect of ?he i nvention provides an integral nmagnet
hﬁﬁae%éﬁiéped%RHQﬁQ UYhi s has the advantage that where

t he apparatus i ncludes both a magnet to facilitate
eads

al articles fromane chanhe
W&ﬁﬁ? he?rP o&eﬁié%t SHi© nﬁg OenLICﬁlC%JFSp oorrg;h @e (;aa@;%hglétped to the
appatdais nhetszﬂnwaﬂ,enhﬁu araygémﬁﬁaﬂlyb@mtﬁﬁdﬁdcﬁpbrﬁ?peated

42 one &nboedi rent.,, ﬁtﬂah'ants% gral, megpet. And heat f:{%uld

evice conprises a heatlng e enent and a magnet

saeal ¢ Ny @lianentharlprbe a resistive device, for exanple
a

This in itself, may cause some problems as the use of a non-
disposable device in such a way that it comes into direct contact
with a sample liquid brings the risk of contamination. Over
time, these components may become soiled or tarnished, thus

increasing the risk of such contamination.

A first aspect of the invention provides an integral magnet and

heater device.

This has the advantage that where the apparatus includes both a
magnet to facilitate removal of beads or particles from one
chamber to another, a heater may be incorporated into the magnet

so that the same element may fulfil both functions.

In one embodiment, the integral magnet and heater device

comprises a heating element and a magnet.
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cartridge heater which typically conprises resistive

W res enbedded in a thermally insulating nmaterial. The
WO pioemtes3 magnet and heater device may furt herPCDGBRI0SH02630

a tenperature sensor. The device may further conprise

a tenperature control by which the device can be set.

In a preferred enbodi nent, the device is an el ongate

body and wherein the magnet is | ocated on one end of

t he el ongate body. The nagn may be | ocated at one

end of the el ongate body. Alternatively, the nagnet
Tmylebelh@oaxeadnarmm@et hergrisitphierdevgicer hEOhEXPFREE 2

cartrn% %:O%re%ﬁ‘f&l et’ypgggiifg:oﬁ{o?f@{g SeHBYL DR wires

i'hcor ora into a core of a bar net and this may
efeeddeddibot Fhesratie ippah’iperct méFe s or particles,

or the heating of vessel or chanber contents. The
magnet i s chosen whjch has

ield stren th ch
Therditegr et FECPrY e PEGTET C?eé’&&* 156 %16 ey rﬁée @
t§mﬁéﬂd%h@@tséﬂ%braqmwﬁnﬂévﬁeacmayamsrtﬁemﬁaemabiyetdw@emperature
magnet i s a per nt, magnet,. Lo, any of the
c%ﬂ%%§1ﬁﬁhW§L e§ga e Cgb%ve €'athg i ntegral nagnet and
heat er devi ce may be used both for the transport of

bﬁadsre%rerpg& td gl 8§merpcr the fepldengsofn wassght®mody and

anfber contents. In that instance, any dIS?OS ahl e 4
whbesitrh thei faansd £8 EAERESt e ARERBE Whesi pLpraate pody.

o€ H'I‘l@ﬁ%q any tﬂée 18BPEALWS ohs &id b@b{:b{e Qfloagh’e@tbody
conducti n

ynmer as descri bed ch conbi.
Aﬁﬁ@?ﬂﬁﬁaﬁégferﬁ?efB?ﬁ?%¥“ﬁﬁﬁtﬂ%rl%ﬁfgggta?ﬁu &% erl %er ot
taBdndmyinbes useaht .for exanple, to expedite solvent
evaporation fromretai ned magnetic particles; to heat
liquids to aid dissolution of reagents; to facilitate
rbheegagaept hertiol ebepobsdsabhmdncerpdratedr fake prore of

ngggexttaag;agagﬁcﬁ Qhﬁg mq%rbfo%fste&%ﬂ@{ FoRUCHLItGaAEHEIS) of beads

ssing O or to effect or assist the
drysastxﬁles, or the heating of vessel or chamber contents.

The magnet is chosen which has a field strength which remains
effective up to at least 100°C, which is sufficient for aqueous

reactions. Preferably the magnet is a permanent magnet.

In any of the embodiments described above, the integral magnet
and heater device may be used both for the transport of beads or

particles, or the heating of vessel or chamber contents.

In that instance, any disposable sheath utilised to cover the
magnet when it is deployed in the apparatus is suitably of a heat
conducting polymer as described above. Such combined
magnet/heaters form a further aspect of the invention and may be
used, for example, to expedite solvent evaporation from retained
magnetic particles; to heat liquids to aid dissolution of
reagents; to facilitate the desorption of compounds bound to the

surface of magnetic particles, (in particular, nucleic acids);
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cellular material, e.g. to release nucleic acids. A
second aspect of the invention provides apparatus for

WG 200pe4pF epar ati on or anal ysis, the appar at usPCT/GB2008/002630
conprising: one or nore reagents or sanple chanbers an
i ntegral magnet and heater device which is novable
relative to the one or nore reagent or sanple chanbers

The apparatus nmay conprise a cartridge conprising a

body section adapted to hold,a seal ed sanpl e vessel;
and apparatus adapted to recéive said cartridge. A
fohi debasspegt o Dflikhédpr egent effeznt bonagyiot tes lysis of

BRPRf Al %%té?lalsa@phe_@c! GR3Lald QP 9L; analygl s, the

appar at us conpri si one or nore reagent or sanple
chanbers a reusabl e processing conponent and a sheath

Aagé@ér?dj atsgeeevcefr thbe; fRusabh epﬁv‘i@l%§ S%{E&l%@ﬂgofwtsample
hat the risk

[ use . The applicants have foun
Péﬁp%%é%%%% ﬁét%&ﬁ%yﬁys é&ﬂ?a?@ﬂaEEE?SOFO%P¥%§k?§bIe
pLocaﬁslmn@ﬁapeé@j&meaar bl 8i anlaaﬁiérlay pl acing a
sheat ich.is pos r the processin
conpaReHt serd Bl SRR hihre e AT wieE WhGrS ir madanle
rpiletEssitegttonpenent nsc reagea: keatenplis diseders.
repeatedly during a particular chem cal, biochem ca
procedure or assay, a new di sposable sheath is
Toai aritfinptapphieFopRr e lr cetesidae. cPheriipar atledymagpction

a@QHPeEd $ ﬁoﬁ@rat et @8d Cscatm&bsmgs& ;DORY S86LhOAs ﬁ;@@zl to
hol d a seal ed sanpl e vessel; and apparatus adapte

r€69¥@%éﬁﬁé sarFicddrt ri dge. Sheaths of this type are
SU|tany renoveabl y housed on the cartrldge_hou5|ng

Q e or Evrgt%Faﬁent gr sqggle chanmbers in £
PH PRERReTt (55t ReSTEEHARTTAI 81 BRe dég%?’f%élé ot
sabpyegpﬁaparation or analysis, the apparatus comprising:

one or more reagent or sample chambers

a reusable processing component

and a sheath adapted to cover the reusable processing

component during use.

The applicants have found that the risk of contamination by
repeated use of a reusable processing component can be minimized
by placing a sheath, which is disposable, over the processing
component before use. In particular, where a processing
component such as a heater is used repeatedly during a particular
chemical, biochemical procedure or assay, a new disposable sheath

is suitably applied on each occasion.

The apparatus may comprise a cartridge comprising a body section
adapted to hold a sealed sample vessel; and apparatus adapted to

receive sald cartridge.
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that they are readily avail able and can be accessed
and positioned using the armin a simlar fashion.
wabws/ 014463 exanpl e, the sheath may be provi dedP@i/GB2@8/002630
lip or flange, able to interact with a fork on the
noveabl e arm of the apparatus and lifted into position
around the processing conponent as necessary. After
use, they may be returned to the cartridge for
di sposal or disposed of directly. The sheath is
suitably made of a plastics or elastoneric material,
st neher ectizeyype eadentendsd yvf ormoweably bonjetheni she

th bl;e  heat ! a atlbe in a
c%t&lﬁégr@g%s&%aug ?ﬁogl%pﬁg%élrearr Béx@rf graggﬁ{pi@d:@l_ Abe s

astic, for exanple plastic
sfdl lagdmaprdr lsor bhe midchpdbcay edeBeneSSEr Eyeh?RPr abl ¥

tﬂ&@%&e?oéywe;dm ElJaah s BO A% EOn Mdiadllczes@dyankdoses
In heater efficiency. A fourth aspect of thfmgsr e%ent
PO FAERPEB NSV ithe 2 & dRedt M HdApt 6 TS covet M8 F°F

eﬁzﬁ&bﬁ%g EnPr eS8 AGy cRNpeseideOlrian appar at uslahgei ngole to
~use. Such sheaths forma further aspect . of

IpRASHS Uh?hﬁg%ih%%tt&%m%eeatbgﬁ ovi e%tcitr%l%t ﬁ%‘baeratus and
1appal ahys, pddigy os Ui tabldy theqorogesat &y tempenat uree

sensors, so that the tenperature of a reagent or

PEETPIEYi'n which they are i mersed can be deterni ned.
When a sheath as descri bed above i s used, sone

A%@éi*ﬂé%ﬁi9£%#”ha§hﬁea%H%H&%EHStaWHde E@rfﬁﬂﬂ#&sﬂéy di®posal or
ensure that theSe readings are accurate. A suitable
déapedrhrifoRi FAttHEd for calibrating the heater when

used in conbination with a sheath conprises the steps
R US|
matethel ,heaterhereethed dre iheapdrdatior euseddi ﬁggjl@fctﬁgatwith
f%%ggégé %La£g§g)1%%g§raégnﬁrgggrably made of a thermally
conducting plastic, for example plastic filled with boron nitride
or a commercially available “cool polymer” material, so as to

minimize any loses in heater efficiency.

A fourth aspect of the present invention provides a sheath
adapted to cover a reusable processing component of an apparatus

during use. Such sheaths form a further aspect of the invention.

Where heaters are provided in the apparatus, they suitably
incorporate temperature sensors, SO that the temperature of a
reagent or sample in which they are immersed can be determined.
When a sheath as described above is used, some calibration of the
apparatus will be necessary to ensure that these readings are

accurate.

A suitable calibration method for calibrating the heater when
used in combination with a sheath comprises the steps of

immersing the sheath containing the heater in a liquid bath (e.g.



10

15

20

25

30

tenperature of the liquid bath; and using the

correl ation between the tenperature readi ngs of the
woeap/osessor of the heater and the tenperat ur ePCF/GBR@®8/002630

liquid bath to provide calibration data. The data can

be used to create a calibration file that is either

used in software as a | ook-up table to convert the

sensor signals to accurate tenperatures or to work out

a mat hematical transformforgthe signals fromthe heat

sensor. In a particular enbodi ne

t
wabalaths Y%ﬁﬁlﬂgeEh%xﬁﬁTpﬁrﬁﬂﬁﬁng Bh¥ihﬁ%%efatrecor%05%ﬁ
t@rftpeh:%&d&e Ofeapﬁlhtgls CJ)ES’lefaJ‘tO BRder ©lﬁatﬂh)ee rhetameanmdn gthe a

5ot ht unc ns. or exanp
theatdnpg retere n:tesdnmg/s b:@ ithe orgedr &teeélmr mfo the cléﬁaeteéf apd the

tgl,’?l}g% glggt o £, L R u{HﬂbakEﬁ H&%&OQ‘QEQ Eorivrhe: bk ansRort

S or particle or the heating of vessel or
chanber contents. In that i nstance, any di sposabl e

nge{ﬁ& lé%hlﬂ)ec‘%ehotcgoéﬁ:@attehg é@@b@html’fﬂlé tﬁat is either

oyed in the apparatus t abl
SR BoRG ek Lo kieRe it vty S B orogionats

tBBgAQIrdtBeatiRisrafcQE 83 2o wot herk aspeat mafhdraeical transform

i nventiqn. The c e al so SU|tany contai ns
fPErFHeFlgF%h%HF§mM%£% %eSHe21Ul in the subsequent

procedures to which the sanple are required to be

subjected C f
APl b el o s
maghet tal Sapeliliated remotntifnbeadheraRar ysilesof rehene

c%%ﬁﬁé:? tngﬁéghé‘ieageﬂé&&:r 3Bt BE |ﬁ‘lc$>mp%étt€ehi i1A€b utle: magnet
solutions, diluents or _buffer

sPe ARhtidiey SBEE | - FRBE ST ddUeht P OC gaﬁﬁlon& e FoF
b ab) Ynepr el S@@ﬁt&ﬁds i 30 behenc@agente¢ hartdoerscoMthertea

bfsj;:: ?lgclérgeyo' Vgsthl etPs ! aEOQ}Q eroﬁthX@EQ?qs%oEQ of beads

or particles, or the heating of vessel or chamber contents.

In that instance, any disposable sheath utilised to cover the
magnet when it is deployed in the apparatus is suitably of a heat
conducting polymer as described above. Such combined

magnet/heaters form a further aspect of the invention.

The cartridge also suitably contains further elements which are
useful in the subsequent procedures to which the sample are

required to be subjected.

Such further elements may include one or more reagent chambers
for holding reagents or materials required to continue the
analysis of the sample. These reagents or materials, which
include wash solutions, diluents or buffers as well as reagents
used in the subsequent procedure, are suitably predispensed into

the reagent chambers.
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nucl eic acid from sanpl es suspected of contai ning
cells, such reagents may include lysis reagents for

we@splesthaot rophi c salts, bacteriophages, enegnes2008/002630

(which may |yophilized) , detergents, antibiotics the

i ke. Where the subsequent procedure involves sanple
anal ysis, other reagents such as dyes, anti bodies,
enzymes (including for exanple polynerase enzynes for
PCR) , buffers, salts such as/’ magnesiumsalts, may be
included in further reaction chanbers on the

cartridge. However, the range of possible reagents is
W*eerlafs ltaitgelrawévweipnwlm pPERPaFEitéeredi B egample to extract

&@%&thc%%ombﬁéﬁﬁestQ%@Hﬂ%@ eRn &c&‘rﬁca&%&ﬂé edfi st hguch
chem cal or biochenical reaction or anal SIS or assqé

FRAIRRCE NME h e PSARPT elYS§Ssﬁ%"j‘9éeé’tt§df°’T HE* 0§ et Ty
PASENbatesiRphdgey, Idnqymds f Gch\VWhen ey areed) ,

redi spensed | soJ|d t hes e as,_a sol
%dﬁd@?ggﬁeéﬁﬁn‘ 5% t% essed%P%%¥e91fSP?ﬁeqyen%hey
pmgpd@aradrmyqayesosamnyeean@lxﬁmSL|other(neabeaUS suwshchs alyes,
a S|
%%ﬁ%%ﬁ%%ﬂ%? ot gD e, SR 2 Rb1 EARR bnzymes for
babpﬁﬁ%ﬁﬂreéaﬂb$ EANPF enamiong ol iwealsy il éhchiaged in

Pe-dhieer cable oM ERidbdRe cAPPAS alalis U éﬂg GUl LRSS, thBestge
may be integral with the apparatus, in_a

DarRISELP A7 | SFAFRBER e o8 %ﬁfld Hlecyutwtlé} g selected on a
r&v-eabbysdionseds | nidbbadeas ton dge, nftrreesamme chehiddl or

. t el h d t ' he b .
SRR L At oF O & 2yt A o FaTY LSb /T Ah G, PARPLe 1o

$oiteheegarti cul ar chem cal or biochem cal reaction,
anal ysis or assay being carried out. O her nechanica
el ements in addition to the cutter, in

The reagents may be present in solid or ligquid form. When they

are predispensed in solid form, these may be as a solid powder,
bead, capsule or pressed tablet form, or they may be adhered to
magnetic particles or beads, such as sillica beads as is well

known in the art.

Reagent chambers contalning predispensed reagents are suitably
sealed for example using foil seals which may be piercable within
the apparatus using cutters. These may be integral with the
apparatus, but in a particularly preferred embodiment, a cutter
is removeably housed in the cartridge, for example within an
appropriately shaped recess or aperture in the body section, so
that it is available for use in relation to the particular
chemical or biochemical reaction, analysis or assay being carried

out.

Other mechanical elements in addition to the cutter, in
particular those which may be of a disposable nature, which are

useful in or otherwise facilitate further chemical or biochemical
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particul ar those which may be of a di sposabl e nature,
which are useful in or otherwse facilitate further

W@ b@olt®b3 or bi ochem cal reaction, physical proREBEEBRPS/002630

anal ysis or assay of the sanple, may al so be
renoveably housed on the cartridge. Such el enents may
i ncl ude devices required to nove sanpl es, reagents or
materials from one chanber to another, such as

pi pettors, magnets or sheaths8therefore, as well as

§Q§%éldﬁ?vhﬁ§§ié%icgrég%éélhb 5ha§§599p§fs ss Xgfsth C%Qﬁple,

hy require to oduce o chanbers
ey tHeoc barsenayeabhe hverilcan | thsi @éﬁ’@?ﬁ@% ofuch elements

A0l Mdicak @éﬂ(‘c%guw@nqredaééewo%e Limgesd r edagd s or
proceSS|nchonponents such as heaters sonlcators etc.

RAFH ey THR 98GUFREEP 0 BP r 2Rt edag Bt a6t PiBSiefs, magnets
8t X$HeaR B st theafeFute, tathatweuh]eas asrn%mnd@vi:&%l l‘sadh r&y&u@@érs,
state and any tine dur Eg}g}procedure

FEuaT0) §OMARAoBh The AT T} Figo: CRBGHaDCaT Srersauced
Ehtnnnha&bSU$rina$heu¢¢uﬂse opi et tcbenjcapghebshatical or

I s ot her sheaths as
€?$§ﬁ32§%§£%%ﬁﬁiq%%%%ﬁ% %nd processi ng conmponents
as descri bed above will collectively be referred to

Rereinathesi & %M@@J&'n% CORRANERLSsuc hsSHeR&asSes,
the apparatus i5 provided with means for accessing

PR oV e Bl - eWééﬁbd%?éfn% EPTSE RRVETRP T KBRYRREs or

‘Béﬁﬁ'_&ahyxswrdé’l&b éﬂi@M:eC@ﬂaf wHddyl atbeid %qut—:eeﬂed physical

function in the chem ca bi ochem cal , | ytical or

5 BorBu e R the r s PHe: dFArIEhs fapmovesbly
bonprd e dhermeeabliégar m which is able to interact with
any noveabl e conponent on the cartridge . The noveabl e
arm which is for exanple, a robotic arm is suitably
Yedhanded lvpldmeatgr abchdevi cettens,t hapeitorsanmpirdsupr

Qﬂé’aﬂm;’%ﬁ@@fcﬁ:%np%‘%ﬁ housad oRnthen£ald bhdge ANdore
fullylbelgg, and processing components as described above, will

collectively be referred to hereinafter as “moveable components”.

In such cases, the apparatus is provided with means for accessing
these moveable components and for moving them as necessary so
that they can fulfil the required function in the chemical,
biochemical, analytical or assay procedure. In particular, the
apparatus may comprise a moveable arm which is able to interact

with any moveable component on the cartridge.

The moveable arm, which is for example, a robotic arm, is
suitably provided with a’ grab device, so that it can pick up any
moveable components housed on the cartridge and lift it up out of
its associate recess or aperture. Suitable grab devices are
known in the art. The may include forked elements which are
arranged to removeably interact with appropriately positioned

flanges on the moveable components, but may also comprise
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its associate recess or aperture. Suitable grab

devices are known in the art. The may include forked
WeL@oem4ss whi ch are arranged to renoveably i nt BCHGB2008/002630

with appropriately positioned flanges on the noveabl e

conmponents, but nmay al so conprisecontroll abl e grabbing

arns, able to close around an exposed upper portion of

one of the noveabl e conponents . Again, the noveable

conmponent s nay i ncl ude partigular adaptations such as

flan g sses whi ch re arran ed to |nteract 4 -
/'t g—F‘S %u%rga rlﬁ% 8 FalPIT 15t STREVEMEHRY HeoxPosed upper
pappamablisons aeshgnedresibdh ¢¢mﬁomannsve&hhencprnmeneable

t p r

B e R A e R A e T
rastmamywbechrweabreanwefcal irlyt%“@qnewitfaszr\aébw@@lw (2]
rOLOer: ke Actiye.this. However, in a particular

enbodi ment, the armitself is moveabl e only in a

single dlnen3|on which is vertically, and a transport
THEadtﬁ)afr@Eué hies raarswm&gewcﬁ ﬂﬁaﬁylad&dveﬂéﬂld azcbhyozaemtpaénd on

t he appar at us

R PR P ot h P ke S Aty opb e rRr e R B
rdagedt Ichaalbovericath Blermentriotpd.heToardmi d@g bmmiotydahge

15885 161?/”:;1&*\%&"19 53 vé%%%ﬁ&ycm;q}%r§ ?ﬁe ik v8Sinis.

novea e CO onhents SO as'to esli re
Heweeenc énof @V@ﬁtﬁgl% gbedinenhertiet fen ditivehfiyl paoveable

onpyeablesk Al S @ih¥n@toiehh RS Velb-k€ahiN, the a transport
requi renents for the horizontal transport neans fo

mefies A%t FIEIGRATTEY 968 T IEBHE SN GH L BRBKY FPCRFFY OF the

apperaiRd P6 OLL IS ag}&ogﬁmﬁen&s el as @lﬁea%@l cﬁrr]:ac}:lon
onlcators are.su e e use

RRL IR BoR o Penbhet st Al aerte, BhnoaraiRt carg the

cthrJaIg@ oficiltbingpperatius: whamberdssoreagprovhdebars as well

?h S5l o &ﬁ%‘}%ﬁ%o os%ff#;g'ﬁltowt QnBT QM 198 4POURI AR of

1 GCESS! g conponent du
events to occur. Where the arm may be moveable laterally as well

as vertically, the requirements for the horizontal transport

means for the cartridge may be reduced.

When electrically operated processing components such as a heater
or sonicators are supplied in this way, it may be useful if the
connection between the processing component and the arm of the
apparatus were also to provide an electrical connection
sufficient to provide power to the processing component during
use. However, such elements may be more conveniently housed
within the apparatus‘itself, and arranged to be delivered for
example to the appropriate chamber on the cartridge at the
required time. The arm itself or an adjunct to the arm on which
the processing component such as the heater or sonicator is
fitted, may be used in order to ensure that the component can be
positioned as necessary in relation to a chamber on the

cartridge.
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use. However, such elenments may be nore conveniently
housed within the apparatus itself, and arranged to be
waeleiwwenssl for exanple to the appropriate chanP@r/Gar008/002630
the cartridge at the required tinme. The armitself or
an adjunct to the arm on which the processing
conponent such as the heater or sonicator is fitted,
may be used in order to ensure that the conponent can
be positioned as necessary irorelation to a chanber on
the cartridge. The apparatus may al so conpri se devices
such as thermal cyclers, optical readers such as
Thé ugrdaretes syavasleel dorggidat depicesességsdsperslt cyclers,
?’éré‘ﬂg%‘éaﬁﬁé%cﬁ%s ARl %ﬁ@t@fkd/ QL §&cod 8hO0Scessing

Fom-any chanber within the cartrid ?e or appar at us.
dFhbceelageengnt dndcat Fetigerept Yyt aadi PabISE ey FtEgls from

H%t£ﬂdhﬂégew§%ﬂ¥ﬂ'@Bgscgﬁﬂﬂldgsp@%“éﬁ@ﬁ@ﬁtﬁiﬁfTﬁ@tQéﬁbdﬁﬁon and

e chem cal and bi ochem cal reaction or a

EORARIER, ohrPAREPES HESHCER! W G SR TR SERE T Pegen
u@@i(&jstﬂﬂa rrr%haré na wak O&h@rflé:ﬁml £hd e ccheeidy le reanEmrer@tcsassay
and chanbers on (] u t

bﬁﬁgg qqﬂgugg rg%%é e % tgf r%%e gmﬂ?@gﬁg%ﬁé é%)ligd

i Ofiard/or. ana
peasshed out in a | argely self-contained unit
conprising the cartridge. Such units, including where
all chanbers are noveabl e conponents, nay be readily

Tdespuslalsionadt erlsple GoxPabde f CATEIREFTED AENTAREI T on 2

cak§k§dgé:%%gﬂgrdﬂakﬁe p&ééayldﬂﬁ§|Eﬂhﬁaﬁh@sééﬁbﬂenpﬁeﬁaﬂ&ihen
cartridge, it is EOSS| le to reduce_the risk gf errars
apﬁ/glarﬁa}aéyrsaﬁéw § SPHEES REtCHY & fageetY &t 8e

uhabeéémﬁilaﬁnnghdIcHEtf&dgdu|'sdumtunmtsoflmdmadSangEgre all
exanpl e us a_standard bar code

BSEPERT TG PR E ST T b h o FREThY Shmppgbte after
ushr ecghauld fhettanakythiaealnaplogedigks .. Furthermore, by
conducting an assay in a single cartridge, it is possible to
reduce the risk of errors in sample labelling since the cartridge
itself may be labelled at the time of introduction of the sample,
for example using a standard bar code labelling system, and the

label will remain with the sample throughout the analytical

procedure.

All processes are suitably carried out automatically by
programming the apparatus to move the relevant components,
reagents etc. into contact with each other in an appropriate
sequence. For example, as described in W02005/019836 the sample
can be subject to a nucleic acid extraction procedure, followed
by a PCR reaction. However, many other procedures in which safe
sample delivery is required may be undertaken using the invention
by appropriately designing the apparatus and programming it
accordingly. The application of such robotic techniques is well

known in the art.
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Al'l processes are suitably carried out automatically

by progranmm ng the apparatus to nove the rel evant
wW@UpOMmant s, reagents etc. into contact wth eBCHGBRINGI002630

in an appropriate sequence. For exanple, as described

i n WO2005/019836 the sanple can be subject to a

nucl ei ¢ acid extraction procedure, followed by a PCR

reacti on. However, many other procedures in which safe

sanpl e delivery is required pmy be undertaken using

the invention by appropriately designin t he appar at us
THHR ProgF artihg rt iRt 6 PREIL CFRé %‘E)p?gﬁe@atsP% % & PCR,
tB&lCdpgahaets crilachai tias iscvedd KravAnd N dyleiad tacbhes.

he process i.ncl udes t hermal cycling step ,such _as
G A R e AT s L S
poytCtiangddeniide ciheriisself renwitredh thovevieer nalternatively,
[ ' [ t nosSi L] :
vELE S eEr FREE S PO ARY LhRTAR BRpk By 1g suon
thive tra angemeaftionf of Hdec gprplelgelandst tRrrdpparalt 98 ke

cakeh dfaat o the - NIePaF A 19 +ah1d e 83gPh& 0Nk thS: the
carried out_ on the cartridge, a parficularly suitable,

PAPPARTe FBTPLE STORatP t e 2preparPlsanpt e-iondshapPsm yhich
icepmeabbesf@acid 08 £hpekeric WHethal Scidiamgt sadsf@er ed

, specific thermal, cycli r as |llustrated for

3 uf <P ieotoar or s e 2 D H st % iy g RSV ot

advary debecoecesyaryd atick ttheorpromrtponadf an cbhmgec hdwtbbrmay
' b r mal t tr ld.,

of iR Syt R i SUELELR whlEa Y Bt SR

thppplt fovddi o cwf fuhldheapparat Ukicatiden off dihecapparatiog.

conducting polynmer as a heater for thermal cycling in

particular in PCR reactions, as described and cl ai ned

UBR MD 982354 (livhecediftdng BPLYIMITCRS| 8 h9fd6rpbrattégrmal

cher g ibyps et figaeein PR Qu¥heesond, Pakt dsddrabby £eNRAGImed
.and versgtllgzsysten1for use.in conjunction with th

le@?Eﬁﬁ%% 4§h ﬁﬁ.ggg?ﬁnt of which is ihcorporated hereineby

reference), provides a particularly compact and versatile system
for use in conjunction with the system of the present
application, since the ECP may be readily incorporated into a
reaction chamber which is housed, if necessary removeably housed)

on the cartridge.

Generally, the ECP is used to coat a reaction vessel which

comprises essentially two parts, a relatively wide-mouth upper
section for receiving the sample, and a lower sealed capillary
tube which then acts as the reaction vessel. At least the lower
sealed capillary tube comprises ECP which effectively acts as a
highly controllable resistance heater, when electrical contacts

are placed across it.
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application, since the ECP nay be readily incorporated
into a reaction chanber which is housed, if necessary

W0 20000erbd y housed) on the cartridge . Ceneral PGT/GBR@®8/002630

ECP is used to coat a reaction vessel which conprises
essentially two parts, a relatively w de-nouth upper
section for receiving the sanple, and a | ower seal ed
capillary tube which then acts as the reaction vessel.
At | east the | ower sealed cappllary tube conprises ECP

i ¢h effectlv S as_a hi ontrol | abl e
reesﬁélf’e onhgé iL W/vﬁ?gnp%]fte’tctullgag%/ ogeoﬁ&ré{??g %% #2381 3k ed
aorpds w:ttthIefem'rmﬁ icontin |dccoopatei pakt bgtdmtalty c drawings
desgiibped by way of exanple with reference to the
acconpanyi ng di agrammati c drawi ngs in which: Figure 1
shows a plan view of a cartridge useful in the system
Bigurber | H4RAt LoPiadiad;e2 d %a@tn?fcibeeﬁws‘efupqr?’ F&ﬁ@téysetem of
view of a cartridge useful in the system of
the RV ERNEAMAi ch is about to receive a sanpl e vessel
Figure 3 is a perspect|ve vi ew of the cartrldge of

ure 2, Wt rrpevesse | ace within t
Fistier? g Pelor e Brbracr Vel G Bf CTHE 1006 useful in
tiwrtsysd@e off the gurvendibn whictl aseddoyposbt teatsivel guiande
el an, end view of the cartridge of Figure 4 ; Figure 6
I's an end view of the cartridge of Figure 3 ; Figure 7
is a schematic diagram show ng how a cartridge of the

F.’L@ﬁ@@t 3 Oy 3] epgpé&tﬁr@dyﬁg 'anHe aca@c%@ﬁeé Use IF@L eré CJW with

a chem cal, i ochem cal or other tf/c{) assay or
er;

%ﬁé@@%%l‘f?gssﬁéyl‘bé’l@@ﬁdwﬁfé‘dl the ho

Figure 4 is a perspective view of the cartridge of Figure 3 in a

“closed” position;

Figure 5 is an end view of the cartridge of Figure 4;

Figure 6 is an end view of the cartridge of Figure 3;

Figure 7 is a schematic diagram showing how a cartridge of the
invention may be introduced into a apparatus in which a chemical,
biochemical or other type of assay or processing may be

conducted;

Figure 8 illustrates a cartridge of the invention in position in

a receiving section of an apparatus;

Figure 9 is a schematic diagram illustrating a system for filling

a capillary tube, which forms a further aspect of the invention;

Figure 10 illustrates a sheath for use in the invention;



10

15

20

25

30

Figure 8 illustrates a cartridge of the invention in
position in a receiving section of an apparat us;
WOR@ane48B i s a schematic diagramillustrati ng BCHGEBR@R1002630

for filling a capillary tube, which forns a further
aspect of the invention; Figure 10 illustrates a
sheath for use in the invention;Figure 11 illustrates.

a side view of a conbined heater and magnet ; Figure
12 is a cross section of thejjower part of the
conbi ned heater and magnet of Figure 11; and Flgure 13

FrepgetHatddustiatas @i %‘vﬁ‘eof"lﬁwh%%tai GBI B AEaFD

magntbe conmbi ned heater and magnet of Figures 11 and

12. The cartridge shown in Figure 1 includes a body
section (1) which is of arigid plastic material and
Figuoé Yerer al ¢ypssbbengi@ectti bhe Wwelri pafeatfutee i @mbined

HRLOYL daq"qi Rg%ﬁé%c'o'f' %@é;@ré Qqat Log of the cartridge when
It

pllaced in the Fnstrument. A central |ongitudina
channel (2) is provided in the upper surface (3) of

riB6rDOdy 19865 Qb1 sidthqiehannel neddih quﬁ@n@tfoqn%se in
end but is does not extend the full |length of the body

HECEPHNTCE) e athabdi PATetnPRal ¥ SR &h B 1P dge (4)

of the body section. The channel (2) has a generally
d so that

d hase (5 d h t | d. ,
Bctiides e BTN | SBHITNG Y Py iomd) which
ushaﬁnelrL@1H5p1auﬂ1nnmdt¢knmmmand51s(mﬂagdseidniyrbu;mnqzn

. thin o e
SO St The capot o T PR ISt rarag™ o e
ceprbotiigrevhent He itsubéaert dmmbdat Estauneab. (&) canteh i s

i%hé?ﬁh&f%aﬁhghéﬁﬁél(zé t&@\ﬁ%ﬁv9&eé1£%PEHQr&pﬂé@ surE!B% (3) of
cartridge also contalns a reaction chanber

threPedhFereset e 1) not TehsibRT ekt 4 ShaPsaT Rb Sad but is
dobBambed &iOhd tineards: ti¥hgth of the body section (1) so that

it terminates in an end ridge (4) of the body section. The
channel (2) has a generally curved base (5) and is shaped so that
it could accommodate a tube (6) with a sealing cap (7). The
channel 2 is inclined downwards towards the ridge (4) so that a
liquid sample contained within the tube (6) will flow towards the
cap (7).

In the illustrated embodiment, the tube accommodates a swab (8)

which is fixed to the cap (7) by way of a support (9).

The cartridge also contains a reaction chamber (10). A piercing
needle (not shown) extends between the chamber (10) towards the

cap {7) with a piercing tip at the end adjacent the cap (7). The
cap (7) suitably includes a pilercable membrane (1l1) (Figure 2) in

the upper surface thereof.

When the tube (6) is in position in the channel (2), the cap (7)

is sufficiently far removed from the piercing needle to ensure
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cap (7) with a piercing tip at the end adjacent the

cap (7) . The cap (7) suitably includes a piercable
woremwposass (11) (Figure 2 ) in the upper surfackCT/GB2008/002630

thereof. When the tube (6) is in position in the

channel (2), the cap (7) is sufficiently far renoved

fromthe piercing needle to ensurethat it is not

breached. However, the cartridge (1) is designed to be

positioned within an appar ati4s (not shomm) , Which is

provided with an actuator able re
htio Wadt H1° PREFERT ( PV TG i FRRPLoR ol | g Dosioned
t@rw@\yosi’hi@e‘comemﬂ rml apmmram@ (ad}y sfownhe w;talp;h( ¥
agal t ler €y ol h
ﬁgﬁﬁ$gne Fﬁff an u? ?%ac %%bggepgéiﬁé @£Qthﬁ%g§ of
tié tthibe t(AE imtt@e(ﬁz)rqcs:labl ef ttgef PsWPGUL Tﬁlhﬁo%@we& the
mmiéyHH% (hf tﬂgeégﬁa|7ntQgéiﬁ%ﬂ'%ﬁ@tﬁigkdiﬁénﬁgﬁdl£o which

re it may subject to t her processi ng
P&bﬁﬁﬂ/élh,roﬁ@h dﬁ@raﬁ raé?@nﬂé?:i %dt PR TRRRERT S Fethe
tube (6) has taken place at thls poi nt and so the risk
of contam natjion_is se he car rid 1 S
Appclinrdd Wht@rndéhge*é“igeoﬁ@ lf‘l &r “3f %ognﬁgﬁe%?gou%h 2
cﬁéﬁﬁﬁﬂﬂrﬁ whéc&bdmmy becautthki segttiivnanhauicomdfedvhere it may
oS BE3] o PEASESS: o FOL. 8L ANafcl e OO B8, 2o MUBEL e

o F'esefvoirs cont ai n
whtpuitte reagemts ofuthe agibsuf ferkss \Eﬁ§ﬁ@sp1@tc@ afhiElF RAYOT

%@ LEqyir gg < ol the. desiiednproGesshng.of a sanple.
her s 51

may contalin reagents such as solid
reagents such as PCR beads useful in the subsequent

TREOE§¥%¥1@Qe0?1ﬁ|H§s§aﬂﬁéfhdeknlﬁcghdé @BctivddhiaSnumber of

I nstance, 'the cartridge . i ncl udes alseraes of ggﬁgbled
COBRPIRATETT STi FLIMFHAGEWE FPEert ofs 1145 a5 Pppet
aandy e sheaibedds Wibehimenanket forceekahps e owaben of foil

sg%grﬁ]ggte?eusféggrg%g? n@%ﬁ ?chetmlagz E:gr%_ga%.% l?&@:‘.jds rfeaggglt(?é’]%uch as
buffers, washes etc. whlch may be required for the desired
processing of a sample. Others (13) may contain reagents such as
solid reagents such as PCR beads useful in the subsequent

processing of the sample.

Tn addition in this instance, the cartridge includes a series of
movable components including two pipettors 14, a stopper 15 and a
sheath 16 which may fit for example over a magnet used to move
magnetic reagent beads from one chamber to another on the
cartridge as required. These moveable components are
accommodated within appropriately shaped apertures in the upper
surface (3) of the body section (1). They are arranged so that
an upper region projects above the upper surface (3) so that they
are accessible for a grabbing arm of an apparatus. They may be
provided with suitable annular flanges to facilitate this, or to
assist in the lifting operation, for example as described in

W02005/019836.
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cartridge as required. These noveabl e conponents are
accommodated within appropriately shaped apertures in
W b@onppss surface (3) of the body section (1)PCT/GB2008/002630

are arranged so that an upper region projects above
the upper surface (3) so that they are accessible for
a grabbing armof an apparatus. They nmay be provided
with suitable annular flanges to facilitate this, or
to assist in the lifting opelation, for exanple as
described in WO2005/019836.1n this case also, there is

rovided in the cartridg reacti on _vesse

0 g @

IPl NisureeR PSS oiPBES Wit R aﬁg\@?dee& r‘Fc‘éﬁ‘ﬁ‘ VAEGAHTE
reeby_{mf vedBél s@Mhivheh wkepogonhedt-adat celecsui talbilye
ctrlcal y an subj ect .t he t 0 :
PRI c?%iﬁﬁd’p?%@e uréiéﬁtﬁﬂgglFég€é$%ﬁﬁf%e%q?gfable
eﬁéEtrﬂHui anppitgement sofjady she exgelents | o e tipsrals segling

B0 dBLAl s hetel pablgld Bof Sl an to ot her

rate The cartridge illustrated in
Flgure 2 contains nany comon el enents al though these

T@Eeagdrﬁgﬁlgﬂt dif frgrentddsaar pangeas td@s@tﬂs_héect R@ more detail
parti cular apparatus and chem cal, b|o§ ca
e

or
h&ﬁé%%%ﬁﬁ?rpFBC%Rﬁﬂﬁ%OBh“é§§§§rbe} W5 teare Sqgments .
However , |n thls case, a hol der (18) for the tube (6)
i h I
R B R B Rt 1 Hb SRR ube 6 LheR TS
elaped 7y aabhbsgkag_melset athelegdtiFidififergnfly a"-li‘henm der suit
&8 RS, T Sl Ned A0 Nkt boL CULERARRA0EY Ll gkl

pri g Sa e vesse recel vi ng osi tl on ¥ means
robcadetasy £26HY (Bilgar exrB-eandus: ) ferspesedrariihease, 2
I&ﬂ@@reﬂ% o%o&hﬁm@&%ﬁ@ek (%k pgmﬁﬁéﬁtubﬁeﬁﬁﬁdﬁas DﬂEHS

| oaded |nto the holder (18), it is_remved from

th
disas PR IGF 17 athPRCNSBF T BY TPREBLE HE CRAATRT 1% Hlibg, (6) such

that the cap (7) abuts against the end (Figure 3).

The holder (18) may be retained against the cartridge body (1) in
an upright sample vessel receiving position by means of a clasp
(20) (Figures 5 and 6) disposed at the free end of the channel
(2).

Once a tube (6) has been loaded into the holder (18), it is
removed from the clasp (20), and inserted into the channel (2). A
flange (19) provided on the side of the holder (18) is arranged
to engage in a snap fit locking arrangement with a corresponding
groove in the ridge (4) of the body section (1), but only if the
tube (6) is snugly fitted into the holder (18) (Figure 4).

At this point, the tube (6) and the cap (7) are substantially
completely encased within the cartridge and holder and so are not
accessible for fracture etc. A space (22) for a label for a bar-

code reader to identify the cartridge and a window (23) to allow
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flange (19) provided on the side of the holder (18) is
arranged to engage in a snap fit |ocking arrangenent

WORAR/0846Dr r espondi ng groove in the ridge (4) PET/GB2008/002630

body section (1) , but only if the tube (6) is snugly
fitted into the holder (18) (Figure 4 ) . At this

point, the tube (6) and the cap (7) are substantially
conpl etely encased within the cartridge and hol der and
So are not accessi ble for fra€ture etc. A space (22)

for aI be| e er t tlf

acg)r ge%an %go g‘%ﬁ%) t%ga‘v[[ﬁadom oé‘e’ggﬁd toﬁlethe
fsianpée(lﬂ)benddlctieieweaélﬁ?hagﬁSbeC‘pxmﬂwded on t he fl ange
(19) and hol der (18) respectively. Sanple | abels may

be applied at this point to the cartridge for exanple
Ssapleobieflabers KehrER1 e ave thpplncddtt &° dltSefBrFBEfi%n for

e(}:%ﬂqi)l@fbalrh@o@@dbéb%ﬁﬁtW@ibl{ by, b8 itQ {@calnl bhdt&gion
tracking of the sanple through t he anal

(idcete. PTHE Tecaby Pire Sofaers (28 L Hirudsacking of the
ﬁn‘@hé apefithr ehd 24p 1 gl @r6cddurelhe aperture (24) is
shaped to all ow an actuator of the apparatus into
whi ch the cartridge is introduced to pass through and
e bagre dafhéhe ubelded) (Lodwamdsutibe piserdl nparsedee(24)

RiguLded | at Tﬂé‘eaﬂe‘?c%% 954)t he Lg% (4) ﬁ&ﬁ Ehgﬁtuator of

acftuat or passed through the aperture (24

s ﬁp%@éuﬁsl@fq eBirhetye Yeaskadee &ﬁdléweﬁhéﬁ CEE

28l aﬁEhgoa@ﬁééaﬁﬁé tﬁ%ély%m ﬂb%!ﬁaéaﬁﬁeV@Héﬁ%ﬁnbhﬁéedle
sarrgﬂe tube remains in p03|t| on at | east until the end

&Y &ralfde i tediopr 8Lty €199 Re(Partri dge (1) is

shaped so that it may be received into a receiving

ect.on of aswtablea Latus his is ill at d
Uq eJrCr% |accétf‘1fl§/°‘1fr%1 are Cgac glf ht © agert g% e
C@a"ltrmiqjegesr eﬁfsqac.vuwglse‘cmmddf andheaappar dtans be36pened. The

a%%ﬁ?&\;ﬁ%% @h%ﬁ' R&%*dré% )wr?i)g\é' ded s\%n%)ﬁeatlfb%c €882 {R38)in
Into i ch e cartrid 1) snug
position at least until the en

of the analytlcal procedure.

The cartridge (1) is shaped so that it may be received into a
receiving section of a suitable apparatus. This is illustrated
schematically in Figure 7. In that case, the cartridge receilving
section of the apparatus (36) comprises a support (37) provided
with a recess (38), into which the cartridge (1) snugly fits.

The support (37) is retractable into the body of the apparatus
(36), for processing. The support (36) is itself moveable (see
arrows) so as to align any particular part of the cartridge (1)
with an interacting element (39), which may be moveable in a

vertical direction.

A similar arrangement is illustrated in Figure 8. 1In this case,
the cartridge (1) is provided with a lip (40) which engages the
upper surface of the support (37) when the cartridge is in

position within the recess (38). The holder (18) is arranged so
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The support (37) is retractable into the body of the
apparatus (36), for processing. The support (36) is

W0 e@ehiv4abveabl e (see arrows) so as to align aPgI/GB2008/002630
particular part of the cartridge (1) with an
interacting element (39) , which nmay be noveable in a
vertical direction. A simlar arrangenent is
illustrated in Figure 8 . In this case, the cartridge
(1) is provided with a lip (40) which engages the

Rperhedr fecawbot-he(sypper i‘et(z%@teﬁhfﬁ‘té heeCosdy Ic#d€he
IS in position W|th|nthe recess The hol der

PABYT S ar Fhfh GEGUs bt h P TWABH e %%k?et (37304 Fan enter
teitsact edei adeartibe body tef rérn@ﬁppamlawsﬂ.ntbheheacaam@u@r
for qp the ( and can ente

SR PO B oot BB RO ‘st B UaE8E
4R imgr poromert hegmmﬁsmﬁ@mm@@eda rleroﬂlﬁiede’cpjlfflﬁdj:he

I <O Pther, enen o provi ded to
%TQ%% cartrlPld 5 %%p%@?ﬁ%ﬁ %y%@'support (37)

Thus in use, a sanple is collected for exanple for

@H@Jnlqlahseblap%aﬁm&ais ahysisy f'orJ}V§§z§1ﬁ1:9.%t E0P Memical,
assay fthesanplelsalqldsanpl e, it is

@h?%%&wabwg@éérsaﬁr ecteptigeal upe pejasnhi €h Fle §é5‘Pé%i is a

mi&dhdasﬁﬁplé'7ht,lEW§ﬂﬁﬁ&b@bypliﬁkdvah58§tly ithge wa®wl(8) which
S neas

t f the ur ,
ST R R DA A5 AalP o e A i g Felaple is
kmovwratour s mideeusadpl i tabeliowlarbe fi tiseriabede Wt the
Ui ¢ i
FAID. 0, DU, LLDSS, LBl AL ALE e, o
pimifeCkbagrahie ihecwidpepl eivipnaramim agd hininie flll llnes

E@%Jl@gtg’&éntth% d!.;pérﬁ%n\%agpl @1(—:h @éqgf—@ rbagngllla egle Ci:ooﬂr@vlde
wab, then the swab (8) itself Eace I'n the tube

? dbeétnﬁef’f \Afr‘fter?kéng uFtatb Ité‘eaﬁ%fnfﬂreef"é RP Lk HoWRL Y dihgneequired
ofmedsuent and sbhpg1é ube (EBrni Soltikeneses edswhb ) Bhe®@Phe swab

{g)) i'ts-erhj% Jt.su% alc:gdtjhner{:hsé %:Elgebliyo I%gle(;)nwft gngl.lljlrt%btllgagnd
preferably known volume of eluent and the tube (6) is then sealed
with a cap (7). The tube is then suitably shaken to ensure that
any sample is transferred from the swab (8) to the eluent,

although this may not be necessary if the volume of the liquid is
sufficient to ensure that the swab remains immersed in the

liquid.

Then either directly, or when it reaches a laboratory, the tube
(6) is placed in a holder (18) of a cartridge. The holder is then
inserted into the channel (2) of the body section (1) of a
cartridge and the cartridge itself is labelled, before being
placed into an appropriate cartridge receiving section of an
apparatus ( designed to effect the necessary procedures so as to
effect the chemical, biochemical or analytical procedures or

assays on the sample.
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any sanple is transferred fromthe swab (8) to the

el uent, although this nmay not be necessary if the
waiee46F the liquid is sufficient to ensure BPECEHGBRIDS/002630

swab remains imersed in the liquid. Then either

directly, or when it reaches a | aboratory, the tube

(6) is placed in a holder (18) of a cartridge. The

hol der is then inserted into the channel (2) of the

body section (1) of a cartripge and the cartridge

tsle i s_ | abell efore_bein ,into an

At AoRRE G AP HBEST GRatF M REBEE T o b egRey to pass
tappagtatths fp<easirgnéddt drefthechadchefnebessdygr (18) so as to
u%é’cteh “%‘Sé S 2ok &1 1EGt LLIEf @ESBL n%'eaﬁgea(@ Zc%e ridge

ana rocedures or assays on t e sanp
enfli of rﬁéuent:ar’awda;@t uatwifioherheorgssarat is ap@leaﬁs@j thg tube

(BRASSy il 099&1&%@: BE Ly %n(;gf’f% difatt Eﬁe bage0f séi@ (11 in

hoI er (18) so as to urgﬁ_t e tube (7) towards t

the| P (i et EikkFareedI Y dhet AeRedittge end of the

cartrldge Suff|C|ent pressure is applied to the tube
ctu (24). to ensure that the rupber,

26EhIT 0P FIEE HEoap T ee bR RatE b bR e (4],

tBechugpd dt hentanbed( Ghetesin melll mach dowowgit dhet bwatas ptihecing

nteﬁgigee cﬁr)eﬁt}. ltloq%hg J_g:ea.rc]:%QI N€ Cﬁtﬂg%%el WI l ! i:fl%ncatrtrldge

rou prercing hee ectl
reaction chanber (10) on the cartridge. The appar at us

the ifenaabke: § arehf 86ie mooggﬁéwq;rotzggs%an%@ é&%xr&‘)ge
robotic procedures known in the art. A vertical

UFHIS AR AR P FRCesiyr aniP s &l R @FFectAtW?étlcalf/Y moveable
a@ﬁloﬁfﬁsﬁilrﬁGleUsle@t tbher st £hé Qﬁ:dc&sgpl\{cf,amh@lsf Ofhe

exa Lan_ m ot i on so that the appropria

GREMDIE JF EanriEnt T oh SHOELa T CHpEe s e P B R et fhat

thbea@‘n’npaﬁ.aadﬂyclﬁmbet‘l o .colpeng@os Sinbiche t yaiftatdgs siay aligned
gﬁlé%e %%hngttggfsogrocedure is

The possibility for assay design using this procedure is
limitless, as all that it is necessary to do in any particular
case is to ensure that reagent containers on the cartridge and
that suitable other components such as the moveable components
described hereinbefore, are provided either on the cartridge or

integrated appropriately into the apparatus.

A particular example of such a procedure is illustrated in
Wo02005/019836.

To summarise that procedure however, a sample within the chamber
10 which is known or suspected of containing cells of interest is
subject to cell lysis. This may be achieved for example by
preloading the chamber 10 with a chemical lysis agent such as
guanidine hydrochloride; by adding such a reagent taken from a

reagent container for example using a pipettor 14, by
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limtless, as all that it is necessary to do in any

particular case is to ensure that reagent containers
woerovhe4sartri dge and that suitabl e other conpeCEGB2008/002630

such as the noveabl e conponents descri bed

herei nbefore, are provided either on the cartridge or

integrated appropriately into the apparatus . A

particul ar exanple of such a procedure is illustrated

i n WO2005/ 019836. To sunmarik® that procedure however,

1B SedRILe oW L AN sbhecchmsn oA 0 Wi Rab By KRQWHrOT with the

suspected of containing cells of interest is subject
apBAEFYS PYst COTPRPETHAY He TAEHE v BBSFBITBRERPF ealt?y obtained

fE&ﬁL@%bmedt&gm@haﬁngz lil?lll Whé rbékt&hlﬁg%ﬁaihdyyﬁhﬁ mgertessed
ch as guani di ne rochl.otide, by addi such

ff’g%\%ﬁ’tg géﬁ’éﬁr’fgr 8 B3¢ e%d&m[“%%ﬁfl%\gn%rc‘ftg% éxgkrlrb? itself
mH i g aampirpabteoicohdondryi mir obleictdaramidfe orseni tateyral part

ch is._s bly integral with the apparatus or a
&M%ﬁ§ %%?5%£u$'these. Wiere reagents are obtained from

a sealed container 12 on the cartridge, they may be

MAGHESSed 0L |&Wdﬂga9é emtragwfcagﬁc%df Qitn ld 83 nMLd Rent
cutter, which itsel %%f noveabl e conponent_ on
r &l

SHRR RPEEILBREY &Peshfmt Pl cyfaf N rgshapat ke, or
nYBOISES 2CiBegeise itk ey ArfuchURE amaxgn@@ai@d SA1tiBadbeads are

bi ndj n h ti bod fic.f, .
PP OOt JBE SPATS TR BLh o PEERC kTt s gy

iatehe ahed lts/hgn@sanld( bydugit iiedocbeatscar eitthérads when it

[ troduced for.. s

A REAPIET s AT ERRIPH S SRER & TIRGREK UL B0al3 oyt of
cmht&ndﬁ;adsDGWWﬁmqvedaftwmuﬂheoﬁh$%¢h'@Q@nrtﬁ? roetis exzampl e
AeGuPl&k thhge Deads 1 0ul, ofo:2 1 GORLAdNShke 3L eERVE fo 881N

t he sheath when the beads are required to be
rgepbInesd inpife ithet aAneetionc 6t H8at h has been
positioned inside the reaction chanber 10 .

After allowing the analyte such as any nucleic acid to become
adhered to the beads, they may be removed from the reaction
chamber (10) and placed into a different reaction chamber, which
may have been foil sealed until the seal was broken by a suitable
cutter before addition of the analyte. The beads may be moved
through one or more wash chambers, optiocnally present on the

cartridge, at this time if required.

Analyte may then be eluted from the beads for example by adding
the beads to an eluent, which is preferably hot, contained in a
chamber (12). Heating of the eluent may take place by
introducing a heater provided on the apparatus, which is
preferably encased within a protective disposable sheath 16 as
described above. However, in the event that 1t is not, it may be
subject to washing steps using wash liquids which may be
contained in reagent chambers which are optionally on the

cartridge.
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After allow ng the analyte such as any nucleic acid to

becone adhered to the beads, they may be renoved from
w0 b@oersi i on chanmber (10) and placed i nto a dPET/EB209B/002630

reacti on chanber, which may have been foil seal ed

until the seal was broken by a suitable cutter before

addition of the analyte. The beads may be noved

t hrough one or nore wash chanbers, optionally present

on the cartridge, at this ti2te if required. Analyte

may then be eluted fromthe beads for exanple by

addi ng the beads to an eluent, which is preferably
Ahslteatdorit &l nied shawa Thawvser d¢d)l inHERL ilfganf tdmprises a

B HEN e AR L AKE BE%G(@M ' QE&P&@%&”Qt@ NERLELPT ‘é' deghe

on the apparat us i's preferably encased wi |n a
UBPRY e \§é4blf§r§o§ab?l%ef§ﬁ’éfat puypuasedde i FéangdolA®) which

iEoyeMero kRcdherevent 4 Rakkl bnitheNQbveddicMBYnber che
subject to mashlnggsteps u5|ng?mashFI|qU|ds whj ch

“B= Giorica FRCLHT FB8gEHA EhaRbei% MATEH Hite BRETora pyound
th8 @f&be@aﬁﬁg|dhm@oﬁeﬁhe@mdr éiéapméStsbomwnﬂei nas enddeisabky .

O and Lanprises ol | ow, rlcal bod 40
The lé %I’ oﬁ%r&eaﬁdw iﬁ)posj%%cén%pper “entd ?%tf)(r )Ln
thascatr@pgen tieg £ lasue r(d@mdedomcta fbevygyeheduppyr Wuir€hce

Estﬁgﬂé%rkgl&ig‘3&ﬂ8t?ﬁgggﬁj &% %@o&hg {H% ?th éHH&hQElng

he appar at Us, eath can t ed
rpastitonratbiAtereRéc mad@ég§ilngfq:roﬁgs@m@¥ﬂ “GPQ%P@éa'npl e

mgegriae_@ 8hdi A3 1R€e8SR a1 PHEyaRat Mnk S Fetedy é’%ﬂlﬁﬁt_zf
when positioned in an aperture in the cartrldge

heRRnGe( 467°11%3] BEFLEHBGYe VT HelLidfeF o stATaber oot e
sgastHx i:dge. tﬂautd&heatrbﬂ:thﬁadﬁaﬁﬂéﬁn ahé hetaamhl yreferably has
oS R OB 51 o e (AT S Al CABTE® Fr gt eog1ese
aBsiymmxs;nHmﬁﬁ:wheneby:enabl|ng heat from a heater
positioned within it to pass through the
A combined heater and magnet (52) used in the cartridge is
illustrated in Figs 11 and 12. Fig 11 shows a side view of the
heater and magnet assembly and Fig 12 shows the lower portion of
the assembly in cross-section. The combined heater and magnet
(52) has an elongate body, (50) with a thermally conductive
(preferably mild steel) casing (54) which houses a heating
element. An assembly body (66) is located at one end of the
elongate body (50) and is provided with a clamp (68) which clamps
the elongate body (50) onto an actuator arm (70). An insulating

shim (72) separates the clamp (68) from the elongate body (50).

A heating element is inserted into the casing (54) of the
combined heater and magnet assembly, for example as shown in Fig
13 which is a side view of a suitable heater element (64). A
suitable heating element is one used in soldering irons, for
example a 30 Volt heating element supplied by Antex, part no.

SD50F. Such heating elements typically have a resistive wire
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sheath into the content of the chanber. The sheath

preferably has a thickness in the range of 0.25mMmto
W@20084m9453 S t hi nness assi sting in heat transfePCT/6B2008/002630

conbi ned heater and nmagnet (52) used in the cartridge

is illustrated in Figs 11 and 12. Fig 11 shows a side

view of the heater and nmagnet assenbly and Fig 12

shows the | ower portion of the assenbly in

cross-section. The conbi ned d1eater and magnet (52) has

BoErr 301 3 e NS0 FCRbI Ry Coh) CURPAR POHGeE g oxioe

oheatdemgmetenent . An assenbly body (66) is |ocated at
one end of the elongate body (50) and is provided with
a clanp (68) which clanps the el ongate body (50) onto
Raninteogatl ofermeR t70Y senaaTi R &hPHE) sifi mLpy2gupplied,

eﬁ%rr@t efe LG ehraiPrd 63) pbr esndle 16k ongal-e rbosly dod@rctions
heating element is inserted into the casin
(bW EABHN Gt EAE choai i o A m GRS SBBr S AEEPEPLY
bﬁ@y S(rHB\Aml WiidH @ridiadigvelrsta ﬂiedﬁeatﬂvg @ﬁ.leﬁezsttll teabl end
eater el ene suit eating el ement
BRSS! FEROP 0o I TPORES TG Al BIA L0 TP LY a7
bheatvangbel e ricteappt iseth byoﬁrﬁ%x,llpatltatrw bBDBGEarrow.
' I
ﬁy&_th gg%gggg &l .eTe0L S, 1LY RL grhaé,an%%s% r?%'v@&é&’%u]th a

I'N an I NS atl8 or exa
fh@g}ﬁesﬁmm eixive whiegh cJ@r anie. t%ﬁmtﬁr@@ﬁf aﬁltfleﬁp%?ré% @rethe

nSE0S0 (RAt o ShOWN) b SrAhS0 84 RHAEE, tiehalinbifed MR ater and
tenperature to be controlled. Electrical connections

megyt et BAFIYSS M t he heating el ement (64) through the
assenbl ybody (66), which provide power to the heating
SEATE ok SBSLRN eSO S GO e
cagbltsddbheatar (afd) magnet .| Bspeatatntymedrestar(6dv. and heating
eflerft%{tna(%l ‘/e JYé ltolggtgc? %%'E%'i}é Pk?éjyca@}{g( P564)) .b%hgr&evf.ng%gnt
magnet (62) is located at the opposite end to the assembly body
(66) . Permanent magnets are commercially available which maintain
their field strength up to over 180°C. A suitable magnet, such as
an N27SH grade sintered Neodymium—Iron—Boron disc magnet is
available from MMG Mag Dev Limited. As PCR reactions are aqueous
reactions, the magnet only needs to maintain its field strength

up to 100°C.

Reagents suitable for carrying out a PCR reaction may also be
prepared in a reaction chamber, for example by addition of a
suitable buffer, in particular one containing purified nucleic
acid extracted from the sample, to lyophilised beads of PCR
reagents. Again, such procedures may be effected automatically
within the apparatus by moving elements such as the cutter,
pipettors etc so as to ensure that the appropriate reagent

transfers occur.
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flange (not shown) which is able to interact wwth a
fork on the noveabl e arm of the apparatus, to enable
W@ b@oorhs ned heater and magnet to be noved. FPQI/GB2008/002630
shows a cross section of the el ongate body (52) of the
conbi ned heater and magnet. A permanent magnet (62)
and heating elenent (64) are located within the casing
(54) . The permanent magnet (62) is |located at the
opposite end to the assenbl y2body (66) . Permanent
tS.a a
R e e R Ol R
iaghetuitgheh wmrgaeRDFSHNGPadee sisacerey chamber 17, Whlch is

th@gﬁ*ewmyu@yumeB%oa 50 :mgngt wHep é&@&ﬂr@m eFIIPJHgN&@
Dev Limted. A s PCR reactions are a ueous

aF]éJa%‘feidoﬁg neHE r?&gﬁe%‘o%lrﬁlﬁdn%’é&’sttﬂ‘i AR REPEIYSee g
isthengidadupntm @@ O@C . Reagents suitable for carrying

out a PCR reaction may al so be prepared in a reaction
chanber, for exanple by addition of a suitable buffer,
Asniardtiretbdr wWre pépataimicngepurdsf redlatclosi bodei (25)

r t S I d S

pEELLAE ) Qg A A RS |20 IR S R R
taatmﬂd{euc@aw yofpitiigi pirdteogpparat @smbgt neha ﬁgpérc@?ﬁ@nt SA cap

méME@r a2 7h hga & W 1Rk 1 PAREtLBES £IHn$Q4AS(40 gRsHrEL that
the appropriate reagent transfers occur.Once a PCR

PEEMRITIOR HExt Urie-eRgsd b%ﬁnﬁﬁéi)%fr &d tBnaR Wété‘éFf’FlFb”g’éflded on
the dpartdictiapl 3o tasansf erredcontotike spaeddion charreer

17, _which is thermally cyclable as a result of an ECP
p&B‘é’ftfong Filling is achi eved by means of a nodified

pi pettor and the procedure is illustrated in Figure 7
(h .
S S L ALE o 8¢ MBS LL L COTPU) 865y 8,04 R61) S oncace

aégﬁgf\ﬁhﬁ@ﬁfigggnulyaggall diameter to enter a capillary tube
(31). The capillary tube (31) 1s sealed at the lower end (32)

and so forms a closed reaction vessel. The lower surface (32)
is suitably transparent so that the progress of any reaction
carried out in the vessel can be viewed. This means that, for
example where the PCR is carried out in the presence of a
fluorescent signalling system, i1t can be monitored throughout
(real-time PCR). The upper portion (33) of the reaction vessel
is of a wider cross section, but the walls in the region of the
juncture of the upper portion (33) and capillary tube (31) are
tapered so as to provide a guide for the lower section of the

pipettor (30) as it enters the capillary tube (31).

An electrically conducting polymer layer (34) surrounds the
capillary tube, and is connectable to an electrical supply by way

of upper and lower electrical contacts (35, 36).

In use, the pipettor 14 is raised out of its housing with the

cartridge by the interaction of the arm with the flanges 26, and
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the collection of the pipettor by an armof the
apparatus. A cap nenber (27) has a resilient upper
waelr@plrasgn (28) with a projection (29) intendeRCT/6B2008/002630
interact with an actuator provided on the apparatus,
so as to allow controll ed operation of the pipettor.
The | ower section (30) of the pipettor is
substantially elongate and of a sufficiently small
dianmeter to enter a capillar2g tube (31) . The
|IIa tube 1 seal ed at .the | ower end
1owé) so it reag?o()%ré %raemgc i on vesse t%'?hg ?%are@%bR
rs&nﬁlauem(@zv)re s sThe¢ abipgttoansyraprent, strivhatby e stepper
bl {&grgsé t[)e@é:g:fe%% Eﬁé rdl%%h@&'ém' &8t)h§o\/§§§:%l d%ﬁ‘ the

e viewe IS nmeans for “exanp where the
reactdeny inb%ltlmﬁ Upnirtre té’ieeseﬁ’ﬁ:fetoéf bady I ‘L?éﬁ escent
signalling system it can be nonitored thr oughout
(real-time PCR) . The upper portion (33
The RHPREROT s PP sS4 \%PHeC? £ &hgssh BM t}b%tmotvﬁéble
awalds the idfeadaegspntid daherjdgrctisr owdd tsla»etum)eme pipettor

.porti (33 calllarytub are taper Q .as
l%)ofopcra% d%b‘%{’ g&:lg‘ﬁe $ i Re” SoS\Ae/er((g;éLc’tl N t&f‘l fowe%ed’
upt petiher 1638 sastion ef@Oer sfttiee papettar y(1t4|)Jbes ( 31)

sé!;‘s&'necﬁéiifaalé 3éh8 t (389 PPIYIBE ) AVel ( 3d)

surroun he cap y tube, and Is connect %l e to an
el ectri cal supply by vvay of upper and | ower electrical

TRONMAChSof 3Ror 38: aidghMsR, (dd)e 1Ri pRtd Q[galﬂ h&tiwite8dio
out_ of its housing with the cartridge b

KRR erdet FOREBTSt ﬁ@t%r?h%rﬁﬁc?w f"leﬁﬁﬁjesylfé ahd | S\Re PEE®

t_luﬁlé 0 thel aa@tisalalepmyétertoc 8l sd mhﬁgpiﬂsu@twreman e RCBE the
ctlonm ur ettor to drlv o)

rg?% &y ﬁfﬁ B}erb%/)énlé ?oe%ltepr egg tahfm & apﬁirl aga?/%tuator

af@8jo-sadasateal @bamahe:heeacpasmnﬂ(ﬂcémleaawpm Ph® qapellary

thFge{gﬁ ﬁg ysu(l%éhﬁe e %Dﬁ&%e' Subhien sLalsed 1yt

noveab

The accuracy and controllability of the actuator and the arm as a
result of the use of suitable controlling stepper motors, means

that such an operation i1s possible.

Once the reaction vessel (17) has been filled in this way, a
suitable cap or stopper may be applied to the upper section (33)
to close the vessel. The electrical contacts 35, 36 may be
connected so as to allow a thermal cycling process, for example a
PCR reaction, to be conducted, within the reaction vessel (17)

without further movement.

Suitably, the PCR includes one of the conventional signalling
sytems such as the Tagman™ or ResonSense™ methodologies and this

is monitored through a transparent base (32) of the tube.



arm of the apparatus, the cartridge is noved so that
the pipettor is |ocated above the reaction vessel (17)
WO 2@0d146&n | owered, until the [ower section (BO)GB2008/002630

the pipettor (14) is substantially at the base (32) of

the capillary tube. The actuator for the di aphragm

(28) is once again activated to expel the contents

into the reaction vessel (17) . At the sanme tine, the

armis deployed to raise the2$ipettor (14) out of the

cLl ss BiMovRl £hg anm daht@s

A R T e S e e R e

andagescaddedeapi | lary tube (31) at a suitable rate to

provi de bubble free filling. The accuracy and

controllability of the actuyat qr and t vid

Thes Vit ehe 51S sUTIHIIE c?ﬁﬁqﬁﬁ ﬁ% ﬁgp 5? ¢ an

d1etet Sve RANSEL hdilensuchly it @pﬁdﬁdﬂﬂmq asv¢mmﬁnybbé Once

the reaction vessel .(17), has _be

PEOSEHTRB e *aB 0 S (%p gel} ey ngb Pl eﬁgajf oqD % g&eléﬁ%%%cral

seels prwHid3)r mznxmuaSBGtimﬁkﬁeg§e¢0nfﬁmenétkﬁﬁIﬂnéafa
L1 S A% . 36,0 BE: COPRRCherbaRaas Lo allow a
“herma cycling process, tor exanple a PCR reaction,

to be conducted, within the reaction vessel (17)

W t hout further novenent . Suitably, the PCR incl udes

one of the conventional signalling sytenms such as the

Tagman(tn) or ResonSense(tm methodologies and this is

noni tored through a transparent base (32) of the

t ube. Once conplete, the cartridge may be renoved from

t he apparatus and di scarded. The systens and el enents

descri bed herein therefore provide an effective and

efficient way of conducting a variety of procedures,

in particular chem cal, biochem cal or analytica

assays, whilst mnimsing risks of contam nation and
fal se
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positive results which this may introduce.Cains 1
An integral magnet and heater device. 2 . A device
W@ewonth4nyy to claim 1 further conprising: a heR€T/682008/002630
el enent; and a magnet . 3 . A device according to
claim2 wherein the heating elenent is a resistive
device. 4 . A device according to any preceding claim
further conprising a tenperature sensor. 5 . A device
according to any preceding d3imfurther conprising a
ciemperature control by which the tenperature of the
evice can be set. 6 . A device according to any
precedi ng clai mwherein the device is an el ongate body
1@”%%%%%9511 hegregngid ineaktecadead cen one end of the
el ongate body. 7 . A device according to any of clains
1 to 5 wherein the device wherein the magnet is
2l. ocatRer iakoadEbddiag pes i qilaemyl ofuttherheatpmigiey enment

8. A _device acggﬁg&ﬁgagg any preceding claimfurther

wher & ¥ HEIpET FERert “hagnet has a field strength

whi ch megredtns effective up to at least 100 0OC . 9
Apparatus for sanple preparation or analysis, the
apparat us conprising: one or nore reagent or sanple ,
3chanBefevias escettdld faghEtitasdvhesRidr theviearing element is
28Ceor diing tevany, of clainms 1-8 which is novable

relative to the one or nore reagent or sanple

chanbers. 10. Apparatus for sanple preparation or
sanal yshsviddacappadif W® any preceding claim further comprising

a temperature sensor.

5. A device according to any preceding claim further comprising
a temperature control by which the temperature of the device can

be set.

6. A device according to any preceding claim wherein the device
is an elongate body and wherein the magnet is located on one end

of the elongate body.

7. A device according to any of claims 1 to 5 wherein the
device wherein the magnet is located around the periphery of the

heating element.

8. A device according to any preceding claim further wherein
the permanent magnet has a field strength which remains effective

up to at least 100°C.

9. Apparatus for sample preparation or analysis, the apparatus
comprising:

one or more reagent or sample chambers;
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conprising: one or nore reagent or sanple chanmbers; a
reusabl e processi ng conponent; and a sheath adapted to

W@ omen14be reusabl e processi ng conponent duri NBCTUEB2008/002630

11. A systemaccording to claim 10 wherein the sheath
is provided as a noveabl e conponent on the apparatus
12. A system according to claim 10 or 11 wherein the
sheath is of a thermally conducting plastics or

el astonmeric material. 13. A &fystem according to any of

claims 10 to 12 wherein.the . .reu | e pr '
conpBhentt r FREE S *Hda eearte%r éggﬁ'eca c%‘r%s'g%éq& any of
csbenas h-sdapted itsomoosiete aefetSwblte® phecessiorgmore reagent

Sonpo Emeg&b apparatus during use. 15. A sheath

sam o .
according to claim 14 wherein the processing conponent
is a heater or sonicator. 16. A sheath according to

13Ny %@Ea?étﬁsh &Pl 868iNGr&pHITE WNEF &t 1B Ees Prideessbitthtus
conponent is a heater and the sheath is of a thermally
ceFRauRY g pl astics or elastoneric nmaterial.

one or more reagent or sample chambers;
a reusable processing component;
and a sheath adapted to cover the reusable processing

component during use.

11. A system according to claim 10 wherein the sheath is

provided as a moveable component on the apparatus.

12. A system according to claim 10 or 11 wherein the sheath is

of a thermally conducting plastics or elastomeric material.

13. A system according to any of claims 10 to 12 wherein the

reusable processing component comprises a heater or sonicator.

14. A sheath adapted to cover a reusable processing component of

an apparatus during use.

15. A sheath according to claim 14 wherein the processing

component is a heater or sonicator.

16. A sheath according to any one of the preceding claims
wherein the processing component is a heater and the sheath is of

a thermally conducting plastics or elastomeric material.



