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SAVPLE HANDLI NG DEVI CE Background of the Invention The

present invention relates to a device and nethod for
wohamdioszigo a sanple, and in particular to a devPCEAER@S/000030

nmet hod for preparing a sanple for use in an indicator

test, and optionally for perform ng an indicator test.

Descrlpt|on of the Prior Art The reference in this

specification to anySPMPEE ANPLINE PBMIGRr i nf or mati on

derived fromit), or to any matter which is known, is

not, and should not be taken as an acknow edgnment or

adm ssion or any form of suggestion that the prior

Bac%?l%dff&tthé)ﬂwgﬁ'ion' nformation derived fromit) or known

forns part of the common general know edge in
The :pﬁ enft 'I%Qlogfreﬁ{ég@@é{gy\ﬁcet Q}d%étﬁ(ﬁ ftop h&dﬁﬁfg'sgﬁlﬁlgtdng% particular to a
ates. There I's a grow ng need to perform
devigg Wd@thpérfp@mrypa@mg panRlafdriee tneasltlsdlmorrtWé optionally for performing
an ifdYiof QAMent s _away from avail abl e | aboratory
facilities. This includes, for exanple, the ability to
test for infection, diseases, environnental

DesdriplibA 0F fhRPrRR Arflet ecting pat hogens in the environnent,
or the like. Current solutions for performng tests in

The &w&éhc@ Vth sQPEBRiator0R RAY @hérxpublaiauorﬁaot BEsrmatod &WEE rom it), or to any
npling with centralised analgF or. on_t he use

mattﬁovyltlrdms PR Js a?to'fnvi glfi AREbe taken,as ém asknowlgdgment or adrtusswn or any

formCRigoaltios @kht @RS pdblicdtidh Sorliffotr@BioR Aerdved IR £) B&NHGN matter forms
col l ected, and then returned to central lab facility

part pighe emupengenery kngpiefies ia dhg field %Fn@?eﬁw EPs‘t’h'f}hfgﬁ sa%efrfgﬂon relates.
notified to rel evant individuals. However, whilst this

Ther88iK @S grd$ngOhecd XioShd B@eh&hﬁﬁaﬁmrawacﬁcwrﬂetyi eﬁlrﬂli’bdtmg tests in remote

oo RELELRLS TN LBy eE e AL B At

for iffe@ioh; &ﬁkﬁses Jénf/Bbnmental SortagjhidtionSdetdaaig pdﬂlﬁ)gSr&I’ip 3+ dnSuronment or the
| abor at or it

trans ort centralise a
ike. VAT GRS B P rBER s S PROP R Fere At itner b remote
sampling®ith Oeriv@liged @y séstl orssmdhéuse angdrigble tabofkdre sysiemscases

where a di sease or water-borne contam nation is bei ng
In thtf:hc qgcrerétre{lljﬁg’d z?nsé %ﬁ%{hlsare%roaogn?zy gaérr%)lg g‘?‘l d I‘ ctpa%ga t Och] returned to a
centrelvieln faM’hﬁnfdr IpEDCESSmg, wlith a:yultsmﬁd&&dst lﬂ)entblemg&béfﬁedab ré¢levant individuals.

not ro, ? e in re
Howeve \T/hlls Is m?]hes u?r otf:) eexésg}l aborafs K cpx? as ‘Q t%grgﬁ)r redlécﬁ%j the need for

add1t|[lmelpmmphg andn)s)erisme etiuipmepchis atffeonfrorfre murab(ellm'f)ﬂrawbécks. 'S
inportant to ensure that the sanple cannot becone

. t !
Flrstgtgﬁﬁ”?c’%rgsa%lrgtgtg% gﬁ\;’mp% %ﬁ%ﬂ%&ﬂgé{q&ég&gﬁaﬁ%ﬁ zT.ldbgle?'ollly %acﬁlfty tlrh@hlch case
resulfsroa exs 2 sigolifiicarit emartf tint tm’e\eyprbmrerme/@s amajysed (t)ﬁ@am cases where a
diseag(?gxgllzv?ﬁerz—ﬁe)ogﬁﬁginltz%rﬂ?zﬁ%ﬁana?q y%ﬁ@&%&‘% glegs%t?al o hé\% a rapid response and

therefree thorismea a$ragtickhsadutdanpl e col | ecti on techni ques
typically require the individual performng the

Secoﬁ@lek&c&'h&ﬂhé gmg rdgl\(ﬂ' ggpé)g fsu ePoi* fle &a é ‘sarl% gproblem there can be

cont al ner an hen” a st ances reqU|re
inhereptgmeblenreindhy preeasedf collecting the sample and preparing this for transportation. For

example, it is important to ensure that the sample cannot become contaminated, or cross contaminated
as a result of the sampling process or subsequent sample handling process. Additionally, it may be
necessary to treat a sample so that the sample remains viable or is stabilised until the analysis can be

performed.
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sanple. This may require that the individua

collecting the sanple is a skilled individual, which
woregosfogd44be a practical solution. Wil st portabCEAU298/000030

equi pnent has al so been provided for allowing tests to

be perfornmed in situ, such equipnent is generally

expensi ve, conplex and diffieult to operate.

Additionally such equi pnrent al so often requires

0
Stanﬁard fs!irgﬂeggl?e V\ﬁ&n L&lgi&u%% H/?lcgﬁg%%blgo{%hﬁgﬁgéal gﬁxtf(ﬁgﬁn% fBE €ollection to
provuiealm empbl intkiseitablelUSntBin@0ANd 3189 adé sy jubsiancpy rsduiteid g treat the collected
sampﬁgt h?lg R ré&”ré fhat?;hé’ ﬂﬁmdﬂll ctohecﬁng ﬁllefsérﬁplg 1rd fs@ﬁl%ﬁ 1rde1d1H§ Shich may
di agnos e system uses

noﬂshemmmgﬂeﬁemmlun1nescence met hods for detecting or

nmeasuring an analyte of interest. However, again this
Whlfs aﬁlgsfabt‘{dﬁlpffﬁérﬁ hgg algcpg@h ?%vtd@é K‘or%ﬁ%ﬁ?’ée%‘é 10 Me%nhe?l in situ, such

U|tab use In a envi ronnen

equlpry?nt esegensrallyeypénsivs, camplex arbdiffispls ixansrate. wgdmoe@k/ spgrequipment also
oﬁergﬁ%ﬁl;és ?ﬁle@%@ér%[t&s%@lthe dlgga&loﬁtwrh'eg tﬂp%trs%%'lﬁerfo%ed which as mentioned

chem ca si cal ogi cal experiments on snal
abovs angflen goigf vighlegoligionr f1 ui d-1i ke materials. The

apparatus is fornmed of a thin, flat, hollow, pliable

Us @i(ﬁ' 339t B(%ch&g e%r'o@t[cnign phidthdag nﬁlltﬁmn %ulﬁgﬂg&fﬁt 8hifaces for use in
[fayer of an inert liquid. In

dlagﬁfﬁé‘FSatThé r$}/5t%{“ S¥e| ?lecﬁr@reélﬁraﬁm@meww dnsthods for, drigrting of feegsuring an

anal}tftg Qf $térk. HRNvedadaliLthisORqlifes RhdGRest coRpfRtdht apfardall &hich is not
blister therein. The pinch line is drawn down the

sultaélerfprplsr BrigteRvirsmentagnd A@iqally eawres aianed oeraier:  As t he
blister proceeds down the tube, it is subjected to

US-£063M68 aliescritdy SdneiHical B! a8p Ca%baraﬂﬂé‘j fdetcRehicald physical and biological
op erations as it asses t hr ough taﬁ di fferent
g

expegimgnts ghamalLsiErlss 6B EH P isEn eI 5F araras| i formed of a thin, flat,

hollJ\J %‘ﬂﬁlﬂ@%ﬁﬁtthe mesidt tnsluaﬁlgtah@amaemﬁplam filBY Wi thhﬁll I8¢ of an inert
t he eye. However, %hIS ted contro

rovi de
hqu'evawaer?élobraoseag Sorigh ot B4 i pizedperd it Irpi@at &heoth is pinched to
formt eﬁ&tﬂﬁ)lell &a?hsf‘eﬁ?me@ﬂl e fp@fcﬁlﬂﬁﬂe li$ dﬂawmd]p@d the §i6p @Iayth forcing the blister
seyere imting t icatjo or
s e bt B BB 3 LSt MCH e bt
detedting @pérhﬂicﬁl& adft @é’égesftﬁxroﬂgl{ flh@ dEFe@E Bthtidne VB siderof WHdl\dbdengapreferably
devi ce use in handl | e deyj
transpHER, 54 Of 5 SeEraigRSmReIsiply SR ¥t oV <7 cHib Gy imited contro
overGRY plot &S 4al QY |ad€:ﬁixltctﬁb SorBplEXiGCHF téxks thitecah Wb erfained i@limited, thereby
| east. one of the c h E beln% a Ean%%e cavity for
Seve?@’cl&“\?f‘%g’e ép@‘éi‘i‘ﬂﬂ"% igh theydeyicamanRi g 1 ui d channel s
connectlng the cavities such that in use, selective

S def or gon qf thﬁ cavities causes the sanple to be
ummary ot § I"?e'bam’ﬁ" 8?! with one or nore substances.

the s gav ity .has r.edet erm g .
Ina g%s?hrr%é %Itlée a;rrf:sent ven n%rf)yld%s aavdetvlcg for u € llfllpqqlégl% oa SS‘HP"” the device

includivlget . Typlcally the |nIet |ncludes a mnck for

IIo the sanple to be absorbed into the sanple
aels%{‘%

b) a number of deformable cavities provided on a surface of the substrate, at least one of the
cavities being a sample cavity for receiving a sample; and,
c) a number of fluid channels connecting the cavities such that in use, selective deformation of

the cavities causes the sample to be selectively combined with one or more substances.

Typically the sample cavity has a predetermined volume.
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Typically the substances and the sanple are
sel ectively supplied to at |east one first cavity to

w0 b@seksass at | east one of: a) handl e the sanpl BCT/AP2008/000030
prepare the sanple for use in an indicator test; and,
c) performan indicator test. Typically the device
includes at |east one first_gavity acting as at | east
one of: a) a sanple handling cavity; b) a sanple

storage cavity;. and i ndi cator cavity. Typically
Typ?ﬂ&t‘%ﬁp “¢h4 H%V?pFﬂ%%pggﬁhect the cavities so as to

define at least two paths, each path being connected _
Typitalyttheeinfet inslides awitkyfor allowiingttheagamipte to beabsgibbdntd thesample cavity.
deformation of the cavities causes substances to be

Typiggggﬁcj s‘:ﬁgstgr%eg z{?}g ﬂH s{:;ﬁl%)ﬁépe\é%te}{ti\je& sﬂp;{ﬂ[eg AL QLN Heirst cavity to thereby,

uence. Typl ca vice’includes at |east one
at lesstorgrodt cavity coupled to the at |least one first cavity
%iﬂa ‘J&é%éﬁ$ ;annel to all ow substances to be provided
o the second cavity. Typically the second cavity
Wonteaira thegample s tusepin @n gidicata) tegthandpmobi | i ser; b) a

geg&%ﬂhuﬁhmﬂmﬂsﬁﬁﬁ: c) a chaotropic agent; and, d) a
r

servative. Typically a sensor is used to allow an

indication of a result of an indicator test to be
Typigrdly dhademisel incipgdesi at kepst gng fiyst cawifysasting as apleasfioaedf: i n a

4)l h3dmfA@Ndnlading chyy;cal Iy the device includes a
connector for coupling the sensor to a sensing device,

Bha syeme stagedeyitséndei ng for sensing at | east one of:

@) aBRARKMOEORY.S during or after the indicator test is
performed; b)  the result of the indicator test; and,

c). conditions determ ned from ot her segsors.Téﬁical
Typitilly e PHe RG] JBESOReHE N P B TRIRB 40 AETEHE <SR Doy cach path
bein® toHne&ted eAthe firfttiaCiat, isu@ @bt Atusk eRfeti@NErérmatiéh of the cavities causes
neasurenents duripng or_after the indicator test is

subsigrief 5y brsupPligd o e ieayint IngPradRemiRe €A test ; and,
c) conditions determ ned from other sensors.
Typically the device includes at least one second cavity coupled to the at least one first cavity via a

fluid channel to allow substances to be provided to the second cavity.

Typically the second cavity contains at least one of:
a) an immobiliser;
b) a neutralising agent;
¢) achaotropic agent; and,

d) apreservative.

Typically a sensor is used to allow an indication of a result of an indicator test to be determined.

Typically the sensor is provided in a first cavity.

Typically the device includes a connector for coupling the sensor to a sensing device, the sensing
device being for sensing at least one of:

a) measurements during or after the indicator test is performed;

b) the result of the indicator test; and,

¢) conditions determined from other sensors.
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Typically the device includes processing for storing
data in the nenory. Typically the sensor includes an
WO p@Bosd4a¢ subst ance responsive to the reacti oPCT/aU2008/000030
provide an indication. Typically the fluid channels
I nterconnect the cavities so as to define at |east two
paths Typically the device i.gcludes at |east three
paths. Typically the paths are arranged in at | east
Typlgzmg tﬂg e\@c)e nqaucﬁg Ia(:r‘llle'motll) c&]‘f)[e'd(%§ the%ns@r RS- aReiRg 94tk lt’rﬁitldéﬂ@e of at least
9 tree structure. Typically at eas% one of
one ¢the cavities and the fluid channels are forned froma
OYn%Esui'e@lyeﬁ{s dRfifYardRe tH@lnﬁQﬁoﬁt@Q%ﬂeﬂ{)ﬁnedTym cally the
over layer Is tormed fromsilicone. Typically the
Doverequlipéiheiingicgtor tegtaand, partial |y fornmed by vacuum
§ O lHdbnOlick R HoRMb Wb A0 Typi cally the substrate
I's formed froma woven gl ass and epoxy substrate.
Typically the device includes at |east one indicator
Typigadly thadfvicaricligesmiecessingdpr storingilpian ©ayemPes shoul d be
deforned. Typically the device includes at |east one
Typl@ﬁM’l th¥ def¥or hcnlRSh AMBatef shB@hdengspnsive @®lthd1geadtion to provide an
| edst one of substances and the sanple. Typically the
indicgdQft ce includes at | east one of: a) a heating
mechani sm for heating the cavity; and, b) a cooling
TypibBE R s dtHathelCioRtcofigct th€cavaies bo/as y piftalkd Ivasatwd past
one of the fluid channels includes at | east one of: a)

. ow contr a filter; c) a valve; d) a
1yp?ﬂ&6ﬁ?§?5?"m@fwgﬁkggbﬁ?égplnozzle? and, f) a )
constriction. Typically at |east one of the defornable
Typicalyitlid pashsiarecdasked ivati@stamand: separating the cavity
fronwﬁ fluid path, the nmenbrane being adapted to
é upon deformation of the cavity.
b) series;

¢) abranch structure; and,

d) atree structure.

Typically at least one of the cavities and the fluid channels are formed from a cover layer provided on

the substrate.

Typically the cover layer is formed from silicone.

Typically the cover layer is at least partially formed by vacuum forming or injection moulding.
Typically the substrate is formed from a woven glass and epoxy substrate.

Typically the device includes at least one indicator for indicating the order in which cavities should be

deformed.

Typically the device includes at least one cavity for at least one of heating and cooling at least one of

substances and the sample.

Typically the device includes at least one of:
a) a heating mechanism for heating the cavity; and,

b) a cooling mechanism for cooling the cavity.



10

15

20

25

Typically at |east one of the cavities contains at
| east one of: a) a washing solution for washing a
wo pooshsxawi ty; b) a positive control sol ution POT/AUSE®S/000030
in calibrating a sensor; and, c) a negative contro
solution for use in calibrating a sensor. Typically
t he substances include at | egst one of: a) enzynes; b)
buffer salts; and, c) solvents. Typically at |east one
Typfangu? feast %Pé&ﬁﬁ'&ﬁﬁd hﬁdnﬁéﬂ eitdadd¥s X bidhrOt her
tances. Typically the device includes guides for
@o@ﬁbMHpP%@kW|th an operating device allow ng the
% qﬁ@pble cavities to be deforned by the operating
evice in a predeterm ned sequence. Typically the
dewivelei ncl udes a gas relief valve coupled to at |east
@ngtggmgnpaV|ty or a fluid channel. Typically the
evice 1 ncludes at | east one pressure nanagenent
dhanaemisemyqszlezndy t he device includes at |east one
grg@&%h%umqnagenent channel extending froma
ownstream cavity to an upstrean1cavity for
transferring fluid or air froma cavi downst r eam of
Typigallyzafileast oneiof dheqdefsmakle codtiog inchides ¢ 8 SPRAFALING g cavity from a
fluidaM, th¥ nR&ibRGle d8hLEIABEd toMpueabby ddféthafién dfeRsSdavidne
pressure nanagenent channel extends from a waste
cavity to a sampl e cavi n a second broad formthe
Typigalyb feestiops/@fribg GNitisT LRt aﬂé? gt ating device for

@p@rvﬂlﬁﬂlﬁ@soﬁltﬁﬁ%r%sﬁlﬁ)gaﬂl&ecalviﬂy handl ing a sanple using
npl.e han I|n devi ce, e .sanpl e haadllng devi ce

li’)nélpﬂﬂ?‘Y?gcoﬁ'i’i rbqor?féf’b BB1Re X057 8E provi ded on a

su E&Ega&"b@c&l&@i‘botdﬁaﬁ for selif €alibfedihg & térger. def or mat i on of
the cavities causes substances and a sanple to be

sel ectiyel t he operating device including:
TYPﬁ%béﬁgﬁ%ggﬁf gbd %g%%PP? § the device; b) at |east
Hnensaieptat or; and, c) a drive for selectively
%c% yatlpg %$e actuator to thereby deformthe cavities
WS 2ot mi ned sequence. Typical |y the operating

Qevmoengncludes a controller for controlling the at
| east one actuator to thereby selectively deformthe

Typlgéﬁrsmeas‘z 8uep%[fq he stu st%r},c]:gshlgf ?’F\eci trlmr)]( do%}/elr glﬁ)si!aI’QC%L udes a

& RoNt'ror or sensi an
i dentifier provided on the sanple handl i ng deV|ce1 _
Typitallyi dwl Hepidehmclopesr atidesgfodesdopeatingcivithiesn apsaingi dryice allowing the

defog'g%ilecc%vi];igsr t0 % prlo}nna% bS'QheaOpér%Hr?goJevch fn asﬁ'géelte%gmgﬁ séqﬁ&%&

Typically the device includes a gas relief valve coupled to at least one of a cavity or a fluid channel.
Typically the device includes at least one pressure management channel.

Typically the device includes at least one pressure management channel extending from a
downstream cavity to an upstream cavity for transferring fluid or air from a cavity downstream of a

cavity being deformed to a cavity upstream of the cavity being deformed.

Typically the at least one pressure management channel extends from a waste cavity to a sample

cavity.

In a second broad form the present invention provides an operating device for operating a device for

use in handling a sample using a sample handling device, the sample handling device including a
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one of: a) neasurenents during or after the indicator
test is perforned; and, b) the result of the indicator

wo e@B/083liypi cal | y the operating device incl udesPEr/AU2@s1000030
one connector for connecting the sensing device to a
sensor provided on the sanple handling device.
Typically the sensing devicegf.orns part of the
controller. Typically the actuator includes a roller,

: i n v I .
B e N R
cavities cpisesf subssahcesgangd e saeitl¢ ipeieyelesively wpmbiaed; gigiopgrating device including:

ypi.cal t is fornmed froma second roller,
%ﬁgsﬁﬁP§¥x§n Ogg%gﬁg V%ﬁlers defining a nip for
eeadeast ong achetodend.ce. Typically the support is formed
clf) F QM PP RQY Eel%HL%l?ca%tivattiﬁg S PRALator Sdr {h%lcég ' &%rHld T cAlities in a
east one guide for at ast one of: a) aligning the
deypiedetermanad sedyienesupporti ng t he actuator. Typically the
actuator includes a roller rotatably nounted on an
Typi@efﬂthe éﬂgﬁtiﬁﬁ(h&i&%dﬂ@e?éj%%ﬁéqbr%n@olgﬁ% € ¥ dseqdiaBflator to thereby
al ong the support surface to thereby allow novenment of
selectively dsfpian thp cavitifisy ect i on paral lel to the
gui de. Typically the drive includes a stepper notor

Typi®IS RS bpeitihg GeUBd iUt 4 BRs@cbplddiot e LeRH11E3IB Sensing an identifier
novenent of the axle. Typically the stepper notor is

providgg onjthe garmpie hendling de¥ise-nenber entrai ned around two
rollers supported by arns nounted to the support
Typi&ally tRC EperaliyiP d&adel iNcliides a 0pRMAtdeViEe feYoupling 10Cd 4868 foragnseng at least
second support surface for supporting a nunber of
onefanpl e handl i ng devices; and, b) a stack actuator for

az ehRgduberehi dﬁleﬂ.gi orQfterite iadieatofted: Rgpefamifedgandandl i ng
evices to the support surface. Typically the
%pQPéFWHQ?@%VWEQmFﬁgludes supports for supporting the
nunber of sanple handling devices in a stack.
Typidallp itecadpeyatihf) @eviqeeifi@iiden gt 188Y briseconmeton d@ s omest@rithesensing device to a

suppl.yi.ng device,includi ng an outlet for supplying a
Sm“@ﬁﬁgW%dPgﬂﬁﬁmPﬁFE?E@?g‘Wégsanple handl i ng devi ce.

Typically the actuator is for coupling the inlet to
Typitdilg tiesehsirig devicalfdnanpdrivef tiecooptralet.o be recei ved fromthe

Typically the actuator includes a roller, the drive being for moving the roller along the device to

thereby deform the cavities.
Typically the rolier is profiled to selectively deform the cavities.

Typically the support is formed from a second roller, the first and second rollers defining a nip for

receiving the device.

Typically the support is formed from support surface, the support surface including at least one guide
for at least one of:
a) aligning the device; and,

b) supporting the actuator.

Typically the actuator includes a roller rotatably mounted on an axle, the axle being supported on a
guide extending along the support surface to thereby allow movement of the axle in a direction

parallel to the guide.
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sanpl e supplying device. Typically the operating
device is capable of at |east one of: a) receiving an
WO nahisosd4as test result; b) interpreting an i ndPCEATR008/000030
test result; c) determning an indicator test result;
and, d) reporting an indicator result. Typically the
operating device is capabl e_agf. hol ding and processing
nmul ti pl e sanpl e handl i ng devices. Typically the
rat.i ' [ ; j, Ni ihndj I
Typ R, Ay e RALRE o SirRf el ARKELY MR ER WRAE A ety caue
movtragtt of the de.perforned. In a third broad formthe
present invention provides a nethod for use in
Y o L S OGS Supportd by
armpnowpieddelthopuppog surfagee of a substrate, at | east one of
the cavities being a sanple cavity for receiving a
1ypéﬁ@ﬂh@mﬁnﬂn%daMgbﬁﬁﬂﬁi fluid channel s connecting the
cavities, the method including selectively deformng
Phe seqnd supeert susfacier eipportipgisimbseofsample dapdiing devices; and,
$eLeGkk Y&haorFRRIREL Wi NerHRCone of IRIsEmBIH blﬁﬁcﬂfﬂg @8viddd téithe support
fourth broad formthe present invention provides a
mes¥&geof handling a sanpl e using an operating device
and a sanpl e handling device, the sanple handling
TypidfIN| &€ dpBralinkd i&\ekedinBU &fupits A6 IpFBIhe tkeaMhrhbe® Sof sample handling
provided on a substrate such that in use, selective
devigra it f#6Ki on of the cavities causes substances and a
sanple to be selectively conbi ned, the operating
Typie@NithEogeRGihidévitg ifcledePP SHnipld Qibpisiip@eNide ingudifigarti@ilecfor supplying a
and at Ie?st one Sctﬁatgr, t he met hod i ncl udi ng
samplgfogp gt (e SUPRle AMAHRE (N Cact uat or to thereby deform
the cavities in a predeterm ned sequence. Brief
TypiEI5ekd fRtuadRisdér dobElinPrtissshlegs throudstasllosy thé sanipde torbe sepived from the
invention will now be described with reference to the
sample BRABERYFHE dr awi ngs, in which: - Figure IAis a
schemati c plan view of an exanple of a sanple handling
Typidalyitioeoperaringidside iis dapabdd ofragleast smnqgdl e and/ or perform ng
ﬁnrénp%cagork£%§&ﬁrg%gure IBis a schematic side view
f TESRYMEAN IYIAOL IR PRE of Figure IA Figure 1ICis a
9C reerprieting i ioldicaroreest @fulgne of the cavities of Figure
HAaghen 0,1 heraediale. Layer is provided; Figure ID
Vs “GCTENEREL °C plan” vi ew of” an exanple of a sanple
danghoiting anlemMicater tendor por ati ng nmenory and data
processing capabilities;

Typically the operating device is capable of holding and processing multiple sample handling devices.

Typically the operating device is for:
a) determining an indicator test being performed; and,

b) causing the indicator test to be performed.

In a third broad form the present invention provides a method for use in handling a sample using a
sample handling device, the device including a number of deformable cavities provided on a surface
of a substrate, at least one of the cavities being a sample cavity for receiving a sample and a number
of fluid channels connecting the cavities, the method including selectively deforming the cavities to

thereby cause the sample to be selectively combined with one or more substances.
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Figures 2A to 2C are schematic diagrans of an exanple
of the process of transferring fluid between two of
WO b@sosssitd i es shown in Figure | A Figure 2D i SPEI/AU2008/000030
schemati c di agram of an exanple of a rupturable
menbrane formed froman internedi ate | ayer; Figure 2E
is a schematic diagram of angexanple of a rupturable
vesi cl e contai ned vvithi n one of the cavities of Figure

exanp devi orat|
In a f/(_)\brltl'éb%aﬁi z‘orfnefhie é}res\e/:rétl \?ée 1&n é)aorVéaae : Stg%dn og )ﬁ(adHP%a s]amgle using an
operal@i¢gi dz@ict aad 4 Bﬂfl}ﬂé hmglhag pevis theesampln&gmd’rhgtdev;hamnlaﬂmg a number of
res. 4A an

defogril%gev?atvg}le% Rg}ﬁ%&d gr('n) a su Earsgg]b (t:heat F)nn seer %erllﬁq:tl\% Sle‘%orma? X\ﬁs 019 Ihe cavities
causdﬂﬂubﬂ@cé@zfrﬂrarmﬁlpb no bé:sqij&meelﬁ corsbineds diee)pa’amng ®|vrde ma:ludwg a support

for Siuﬂ%o&]%tﬁ%g.? i (ge %%fd lea one g?lgtlgn%%neerrrrlgtﬁl lud%g seleg Ke{y activating the
actufils tareredg Hefbmi the czphma m/a pmd;et@fmredaesqubre:s. of di fferent

path structures; Figures 7A and 7B are schematic views

of an exanple of an operating device; Figure 7Cis a
BriepDesspiption ofahe Deawiogs an exanpl e of a device for use

with the operating device of Figures 7A and 7B;
An §agplees tBA pteseng Bivantionswilenat e ddiczibedaih otfergnasete Jhe accompanying

dra“@,gcg%lrml“g gf an operating device;Figure 8Cis a
mat1 ¢ di agrans of the operating device of Figure

FiguBAIA is ausskematic lnlan véevsefrap| csarhizin df 2 pRInRiRhdndingodevice §Q§rUée in handling a
e schematic diagrans of a

Sam}tﬁﬁ %ﬁ%@n?ﬂﬁc@ﬁ%&%{ ating device; Figures 8F and

FlgueeBause s@@rmemlqlecvwepfs@e@f the eavigied o§Figereyidews of an

Flgu?g(mla ﬁbfmaac §1?Fme@ (J? 3RAL# Y ARk %FF?gﬁ‘r‘El 1AW 8 iY¥Blediate layer is

ure Is a flow chart of an exanple of operation of
prOthq control | er of the operating device of Figure 8E;

Flgu{':eI ﬂjlfs%%c Qﬁtlct, ﬁaﬂ-%%‘f% %%Wf laGarb 1R QAR %ggwc@nncorporatmg memory

a profiled roller for use in the sanple
andql?émmp‘ieﬁfgn&%m%bélﬁes,Fl gures 11 A and 11B are schematic

Flguws 3drane o scﬂerfneﬁf&r&l&r%mh %xeﬁﬁpl@gf PP SFRLsk BPr&RIHSE: fluid between

Figures 12A and 12B are schematic di agrans
two pfitheeavitigs shagnimEiggpéfat i on of an exanpl e of a control

Flgu}/eabﬁels FLGUnER d3QANEr 4B BxahSle I rhe%wr@oléjhﬁ%ﬂﬂ@ formed from an
Illustrating the operation of an exanple of flow

mter@@ﬁtnﬁdﬁyefuy ng a convol uted fluid channel; and,
Figure 2E is a schematic diagram of an example of a rupturable vesicle contained within one of the

cavities of Figure 1A;

Figure 3A is an example of a device incorporating a pressure relief valve;

Figure 3B is an example of a device incorporating a pressure management channel;

Figures 4A and 4B are schematic plan and side views of a cavity shaped so as to reduce internal
pressure during deformation;

Figure 5 is a schematic side view of an example of a fluid channel and cavity incorporating a fluid
control element;

Figures 6A to 6C are schematic plan views of examples of different path structures;

Figures 7A and 7B are schematic views of an example of an operating device;

Figure 7C is a perspective view of an example of a device for use with the operating device of Figures
7A and 7B;

Figures 8A to 8B are schematic diagrams of a second example of an operating device;
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Figure 14 is a schematic diagram of an exanple of a

devi ce used in DNA sanple handling. Detailed
we@sisasé on of the Preferred Enbodi nents An eR@p2008/000030

a sanpl e handling device for use in handling a sanple

to thereby allow the sanple to be at | east one of

treated, stored, prepared fog_storage or used in an

indicator test mAII now be described with reference
e
kAR 08 o o AGFRE ST B Y 68 18P s

hmﬂﬁmikvkiﬁfF@m@3B114 115 116, 117 118 119, 120

T

anur}:ﬁgF ahd 86na&re actenplie persfective anil tside sviexsdyfan exhmple|of |aoBample handling
nn formed by a |l ayer of material 102
(kvwemd éhﬁf%%ﬁthe substrate, which includes raised
Flguxp@rﬂ; b @low chivaof abekample bhepefdtion df b eontrellg diti aperaiing deyice of Figure
3E-: A layer of material of this formw |l generally be
>referred to as a "cover layer", and this is for the
Figuxpmrl(pmml(lﬁ areeheplatc diagrgms ahah ¢xemplstofiapreftetbxpliercfopuese in the sample
hmm %lng Subst ances, such as reagents or the |ike,
\M% are used in handllng the sanple, can be provided
Figuies | Kehrelct18chrosebematic d!dgelms aba faugh edaimple of an oparatingsievice
Flgurt&%1 ?%L aH %]g %e?en%ﬁ&lnﬁaﬁ | f |Plehsl,&%§% l:l'lg oper%‘l%(gx' %f?e{eﬂdex%%gle of a control
vﬂvaefornable so that defornatlon of one or more of the
i 80 &ioh Of le of f1 1
FiguE A WEE LB schpmart ey Wikl SEURAich & A example of low contro
uﬂngm@meﬁwbéﬂhﬁmhmgdsawple handling to be perforned.
i REorRR kMRS RviANd i BN M ShiGle Bihdi;
Figu g e e B R o PR DM Sk fihing
beIOM/In one exanple a sanple can be provided to one

Detaﬁéd b&%ngﬁ% &ﬂtﬁéPFe‘fé‘rPecﬁémB&ﬁm@ﬂW ty 117, via an inlet
ny ot her suitable nechanism By appropriate

An eﬂrﬁ}ﬁ@m%leq{anﬁl delibefor G&Vih harfifind 4 dample to theEbyadIwithesample to
fluid channels 12 124, 126, 127 128, and 129, this
be alalepHS @1 (HEHBISIH, dTPRISH PR s Patels (39 BUCHon SR, Bl now be
descrRANIit 8&terdhdeNo RERs PARRLS 1@Nd/ or with the sanple in a
predet ermi ned sequence. This allows one or nnre
speci fic reactions &f be er or d as require Lqe 3
In thssﬁémlF dhe davined O astdegy s Eeie) oha"*f"ﬁli‘s““ 8% © e“)?é‘Hffi I1, 112, 11
114, tihe 198pl7e 1 AN 19E120 rp%/\hdjaﬂdhdrébn‘; he cadved teinkloonwdtiedhvia 8 number of
subsequen cau3|ng the sanple to be

def or ned
ﬂmd§UﬁBﬂFéazﬂ%zﬂﬂ%lgéd?fyﬁlfg for further treatment.

Wil st the sanple is being treated, the cavities 111,

In on& kﬁamplé; 5he&faeltld§ﬂfd&)‘5 srdlidehanitgs drefopaed byvelagel ofiacnisl 10Q provided
ut1.ons

forne the cavities 2, 14 16.. The s
on hepsEEatist oS B RO ERRTAE et M <hamaag P A averof
matetidl Jf Wif fdi widll géﬁérhl‘%EbdjﬁfeﬂEm hson“dobert Ingerg awd thies fdrltBe purpose of
116,. 118, Fﬁfg e to allow an indicator test

examlpll‘foﬂg' M'Fa?tﬁ%taﬂd% ""%w t he sanple to be stored

for subsequent testing. In one exanple, fluid supplied
Substafices,amti ¥s tkdgknsain theelikd) @pilc}aaxedxsa&nfhandlimgrthef $atriptk, c# be provided in

selecteH ges (%qhet gavH?ase 1 F]?VI t1¥0 ]b%?ﬂ the r%1u1d anne sel 25 an4t ¥2 Jr%, i1§8, and 129.
At least some of the cavities 111, ... 120 are deformable, so that deformation of one or more of the
cavities 111, ... 120 allows the sample to be selectively combined with one or more substances,
thereby allowing sample handling to be performed. Deformation can be performed by hand, or using

an operating device, as will be described in more detail below.
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def orned, waste products can be collected or treated
sanpl es preserved in cavity 120 as wll be described

WO poososR4elet ai | bel ow. Typically the substrat ePe@nau2008/000030
cover |ayer are nmade frommaterials that are
chem cally and biologically inert to the substances
used in the device, and a rapge of different materials
may be used for di fferent applications of the device.

In o/r_l\g %)qum?lengl ?rtép %nr & a;ﬁ?g\gl\c}mé%ﬁt%%% gﬁiﬂ gﬁ'\{ﬂl g%ucﬁ’\rag\fh %it}al 17, via an inlet
160 pemfymtlmedultaﬂihlmchamﬁm nidy amom@tefamnangengnu qfdhmthurcavities 1, ... 120
r Iy NS S r i
and f.la %ﬁu dechﬁ%nrefeg ]3 f O%% ﬁ.’ﬁp{Z% ar{gl(e)l \%9 itgg%g%bl??%uﬁ]ﬁb%?%f B&erent substances
to bapjxedpr ccambenedam&mreaah ethertdndoolwh the sempleliea wdgemumi' esedlquence. This
allov%sh%eHaepoerﬁorgls;g:?gé r}gaé:g%gstg bQ e (gﬁJeg %€ Eeq‘ﬁge{ L pr %/c?igc% %ﬁﬁ)le handling

scenafio.i ndi cator tests or the coIIectlon and subsequent
handl i ng of sanples nore viable than previously
04 h HAER ly d
’l“husacl"g}I %Xﬁpl%athe o2 }{rfg Cedl gé;grglvﬂp&;%et e(:) lﬁgebltgnﬁ; hich gsubg?quent y deformed,
causmybe sampletth be e.)pahgl to tlagf camt)g U}(Sefot frthereeaianen|. AWhilsy ghe sample is being
treatEcplcchéJgaQ'gt 8@”1 li nl|1§t 7 %VQ:II r@ssg(Puugﬂé réﬁgc%w@tsolms td IB@ formed in the

|ca1 des y val ve OMAnq
cavifigsily Il lkié §hmq@|lutlems dndtirsatedhgamplp/gan phen by suppli¢dgg gavity 119 in turn by

selecqlll\{g ggfgﬁlgaltl&l? L)?;thte Q 1t§e§rn?b € 1§0Ml6d) ll%efoQ %ﬁ@% Jllgwaan fihddafor test to be
anpl e

anne u timately th
perfcpmwm@ualto@y the taaxpﬂet tp be Fiered fey sumueélaw?ﬂnés Irt Wetféample fluid supplied

to cdvm/ @fg 9&9{ be%’fsp%&&ie‘{s%r%%r 'ﬂ[}ﬁqg ;I.u%gllédnf) %@awﬁhﬁ 9I {}%l?gs tii@gawty 119 is

and into the cavity . Alternatively the inlet
deforesg, b@stprpmﬂiu@é@aﬂ/\m ﬁolé@cwi@k tigpted BaRRIE IEseTv§e in |°k\éty 2120 as wil be

descﬁi)édqwgacfeaﬂlng) wi 0 be collected froma source, such as
a subject, environnent, or the like. O her

arrangenents including the use of luer |ock port
Typlsébtthe sugptraihnd| Goxes, laxshare arade fiom maerénly thatgrg ghepgically and biologically

inert3d H{e%ﬁll)s?atn@ég ugé?ﬁh tHeHePiRE af ArARLE of differet AHHRIr RGN YeYisekdlfér different
may £FOVId in a contracted configuration so that

amﬂWﬁKméoé £ recei ve the sanple. Alternatively,
however, the sanple cavity 117 may be provi ded under

Accre@giy| tM@alfb"v@ﬁé%bHi&d d§‘ﬂc dﬁl@%déﬁ‘%%ﬂnﬁl@@steﬁﬂ fot al(bGfhgl ssmple handling to be
i mersed in a a sto rel ease

perfrpadhpilis p3p @%}H‘éeel'ﬁfﬁ@“‘f‘h é‘dicﬁ’loéFeStS’t‘Fi ,pgeperéq;ssgglph {fr quisgauent testing.
FurtllQe@mereaM\fn forMing thd18evi@VIOD Yrokil Zpprépriate Ihziterbﬁs ﬂ’&pde@ﬁb @hebe constructed
that 1 n one exanple, the sanple cav qa &ore
cheaglyy SHEMEE e 76 ICUPYC) Briomele ARSI AR BF 'ﬂ%ﬁ ¢ (gyeby making the
proviiddOst iSaEaRri 1k leié eelleckdll &Id wBdRqlat H&ﬁllﬂgibﬁﬂm@lés afibre viable than
appropriate nmechanism to allow bl ood sanples to be
previpuslpachisyljet he sanpl e cavity 117 under the action of
the negative pressure within the sanple cavity 117, or
As rﬁenhbwddb@daamrtﬁak eﬂfm;ﬂé’] QhahislEs BaVbd mc@@ﬂneaﬁmetdﬁemameer of ways. In

In e t h [
e o RS e B G b e Bl A Sl e e
160 p,rpﬁﬁﬂy fchideesl oNdDJvdvy’mal@ef alfoaiiy Buitl So GO k@iplied intol hieS:a@@n] 17 although
used to ns the di cat ction s & nmed .
ey YRS GRS & DR P Aegeh DB Flple wil b
provided US£cavitg. Ik aﬂ@wsasﬁnip[éd kB iBjected,tod lothg@visy indeatadl thraugh the inlet 160
and i(%l?ovtﬁmé Xavity 117. Alternatively the inlet 160 may be provided with a wick and lance or the like
allowing fluids to be collected from a source, such as a subject, environment, or the like. Other

arrangements including the use of luer lock ports, septa, or the like, can also be used.
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(hereinafter generally referred to as a "first

cavity") and a second one of the cavities acts as a
wa@sagi46 handl i ng or waste cavity (hereinaftePCT/AU2008/000030

generally referred to as a "second cavity"). The

function of these cavities will now be described in

nmore detail below If the device is used to performan

i ndicator test, this typi caI]I y invol ves pr OVI d| ng sone

It w&gﬁ?g@grfeg%n 'tt%ﬁ%g?% g(zm‘glg he §35$P6‘$ gaev?tgq 1? %gi‘?/ % Spu? cEed in a contracted

config@actdr mhat\Mislaste td ﬁ:cSlW‘rfhe @aﬁ;ss t\hemateatyt h@)vevanyhersemplletcavuty 117
in a cplour change or eref ore

may b af e EP oer PR T SRt a7 ) e e e[ oUak pRES e, A nuid and a

stoppeh ffeat ddefodl exanpée l’il;OQueeSmQ Ehemgetufhsd:aﬁaax fipid nd bHdTB\mgmto the cavity 117.

e N TN TR R S———
a Vatughe &M 1ike dod eanqﬂm@yde\ﬁcreowhxdh ofn mva'tmh}il anfapprophiig@techanism, to

allovsif @oétgseaa*&ieré?t }F\mliggaérﬁ)?ebcavg_\éw 721\1/ réieStHe gctf%{} o}’ {P]ee ng efcive pressure
withiﬂlﬂ]limﬁmpkafcamyls 7, o'Flalﬂﬁi;d chamelbotangshe cavity chbnmested dﬁxbtd, y 119

nmay cont ain a subst ance t hat provi des a vi sual
In ei rd case I osnm av1 i( can be r&ldc’ea%:' hifﬁr%ggémlﬂhq;oﬁlﬁe as to ensure a

ouI 4" e or ex icator or
predéterkme'dmohimemfckamgbes obtaiped. omhls @arahfg ased ép endenthe @ndlqatve reaction is
substance(s) supplied to the first cavity.

perfo%ge&orre%}&r native, it is possible for the first cavity

119 to incorporate a nechanismto allow el ectronic
In ortceerxsmnlg 1 Grshenepefithoravisigs isl wsed treace RaApindicatar, storpgk rog handling cavity
(here néerl%r 1le n‘é&’ \'bozlfgd‘stPcanl ?Qﬁcpﬁ sé’:gﬁld ong @M‘l'qu‘qtlé@ll aug lala storage,

t rst “cavi VI a onnect or as shown in
handﬁngggrr waSIteAcaV‘lfhl(ls,eranaf@VVgertewély sefarédiy ey Sé@ni'P@VltyO) b&he function of
these%%? qeé&xll%@&%‘é%&ﬁ%&ﬂﬁ jlﬂ_ﬁléeeclgﬁaﬁllbggwt o an indicator test

he sensor ata can be indicative of

neasurenents during or after the indicator test is
If theydeiesr ivatged toheerfomn @htindigatar Hest, tigi txpicadlyt iBealves duoiiding egyae form of
mdlcgﬁt%n ek e grefsé'ngéna%en@er orIEHEO6 subdtarlcB 6 d dakiBle, FMthSresult of a reaction.
ows results or data to be presented to a user,
Whilstsinrsgma caies thhieactigs apayi rasultrip dcwolovdichanea vr gie likgeand ik gherefore self
mdmbﬁgf%&ﬂsﬁh gw?pgwggg.results to be viewed, stored or
mani pul at ed n one exanple, the sensor 131 is in the

formof electrodes, allow ng the sensing device to be
Accoudipaly.tihen dheedetrion &00yis SeiRgl e AATReTTBTmiRg BACEALIEYS. i fiTpfeFavity, which

in thé bfa?ﬁplectﬁ\ﬁl%u)/e 1A % thd BRite O NH UTHi AR &fHiaBN abtfieved 8 Q@Wd‘ih% s@fe form of

the concentrati on of predeterm ned substances with

indicpiqpinithe Grst cayiy 19 pYow et Bl tha (HiRio detsma’e@ntﬂltsm {achieved in

any &,@topy;,m,t,&rgﬁwgrsow ded. Alternatively, any suitable
orm of sensor nay be used Thus for example, a

per at ure _sensor be U&Pf» deternmi ne a rea

on
Thus, GF BIe BhAGE RBRIHLD D1 RGP EHCE QL rosiies @ Y indeation when

mixed S NALAMCE GLindef@lt WTHid cduyin€lalid for depiita P ifditodat the @ike which
of the sensor, and could i n%’Jtude fo

e, .
undeggopsAtolur FRAECLAPERIT AR Rth hetetes L apefeciBe first caviey.

substances to be determ ned, a conputer systemto read
As afi 8ifaatiSe, it i9 Possiblearbr the AiBOEvity 019 fohigcotjokste a mechanism to allow electronic

sensing to be performed. In one example, a sensing device 170 is coupled to a sensor 131, provided
within the first cavity 119, via a connector 130 as shown in Figure 1A. This allows the sensing device
170 to be used to determine data relating to an indicator test from the sensor 131. The data can be

indicative of measurements during or after the indicator test is performed, the result of the indicator



10

15

20

25

30

It will be appreciated that in this exanple, this

allows a single sensing device 170 to be used to
waleaos/nsd4me | ndi cator test results from nul ti pl BCTHAV2@®ES00030

100. This is useful in renote environnents ' where

limted resources may restrict access to sensing

devices. A further option is;40 additionally

i ncorporate processing 181 and/ or memory 180, all owi ng

test, c?ﬂ.dgléggeqe o g:i:rg?ne }i_eriggnts%% ognlb\r;ﬁ(rm Exlﬁl (g\ar/sl(arg g Bﬁa‘%‘% t%q)e presented

to a Gkat, asing a kyipbleakdryinterficte cditplayeor dfe likeas lulreaﬁzcrmsg fhedesulig to be viewed,
Ieast.h@aggrt during or after the indicator test is
store OF mapi nd/or results of the indicator test.
However, other data can be stored. Thus for exanpl e,
In ortefe@arsplapth@sehamdB 1 isgn theoroeofeiastrodes rtlbwite tiwesesungsdevoe to be used to
dete%g ac! ; ?(?rnlglg 3 n%cg gcﬁﬁ)lstgnnc{seﬂ. mStHg H]isﬁir?aé/ﬁg:{iﬁ{ h lc%hﬁjct neg can. be g1Jnd1cat1ve of
the claitentiatieh o’amredetemfmetdh esublsllaecs:e wignrdithe 6rss cmtybél%ttbcreb}/ allowing a
quanﬂgltlao? Jut %u\{?gl%/el pé'(t.»eJ\y de{%?} %\{tleldn:a{] %1 V%”%{Eﬁ&ﬁ’talgggoﬁuﬂgf d@l\%lcng ylb_? dls%d Thus, for
exanmld;szemmmetahye rsettspi enag obatigedf toodatériminene meacyion] 8@e dbt endothermic or
cator test has been perforned. The processing
y may be of any suitable form Thus for
exanpl e, the processing may and menory nay be
The |s«msmg rdeviedl 17wl &piretmdependiton ghanaturecdfrtbupensqr @)d cqd include for
exarr%‘i’é’I aq gﬁnrpgté}vfog %gt hﬁ‘in Qytﬁé %@J\Au&aﬁ p&f f'ﬁte esuf)&a{rﬁgs to> HLC taletermmed a
a processing and separ at e menory, or
ComWﬁweyﬂ$munﬁ@h@wﬁﬁﬁMEPﬂﬁh@nﬁﬁﬁﬁrWemgﬂ i s provided |n
the substrate 100 in a manner simlar to that used in
It will ﬁe“?ﬂ fechfddnAGY | 'tlﬁ? exdrﬁblé hhis aBHARRglel BhsinoAldviteS 70116 be used to
I ndictor tests to be perforned in renote environnents,
detergjine indigatory teg; r@@]tbéromgmg[glggé%m@gﬁ ](%9 p]?}bg,psd@gfu{ g mote environments

exothenalc reach

* whers Qi ?ersoﬁ&’é esi’l\‘m &Qes@ @J‘seﬁ:ﬂﬁg &hRee be provided at a

dlfferent | oca I ncreasing the expense and
onpl exity of the deV|ce as conpared to a

A ﬁlﬁbﬂrypw it b9 adgitianadly rcarPoBe RPeEeTEOHd s*md/tﬂrm@n%ﬁf‘? @HeHigg data to be

stored QFHEEE if REmbISAYD §ROMBlated b S QMSIRY 1 LY §R%n I ﬁgur@ﬂ@ The data is
in particular, can avoid the need for a sensing devi

typicathy instisariye pf GERIRARDE PR Rloleat iihPatiilFias R R dieciaigpior test is

perfdr@ed 8nddrQesifd STAhPRALALNRE. HOWEW: IR d@th t&T Rdidr¥® Tifus for example,
for the device 100 to include an optional disp I%¥ 182,

the spplehapdiing Wevierseryld Inglndesearast fr MagiteRngfoRditipnse gHeh @ gpvironmental

conditAlt CGaEPEs feBPbrature Btyths Yiké, adlo®infQfath BHicstive Ufae thasel €bnbiGions to be
used, such as a Liquid Crystal Di splay (LCD), Organic
storedj ght Enitting Di ode (OLED) display, or the Iike.
Again, this can further reduce the need for separate

In ar@%ﬂ&it 14:¢7 ﬁ@ﬂdlﬁ@ﬁnem&yfoﬂ rtﬁel'b@ﬁlpléﬂlhhdliﬁg dévideQthad d1lows the sensmg device 170
calibration of any sensing mgﬁ%1g] used. m&@ﬂ d
to supsegPeaLly giriqve deta frfyfae mempry dg e Tndieagor st feenihRefprme

t he sensing device 170 is being used to detect the

The ﬁl@&%ﬁﬁg ﬁrﬁitrhé)iibr@ha? 8€ bﬁdfdyaulitdb]eafoﬁraﬁmlﬁ fori e&axﬁlﬂy, theprocessing may and
desirable to gl so take readin 0 ampl e, .. .
mem RS B QIS @ RVG ST ELERE NCheh (hd BE Ay fied in physially
sepafa@ Yol Eith Ia§) 2] pro'Eélssﬁig hIC an®sdphrat, flasiemembgforahe Skeof Intone example, the

memg)glv Iégpsrﬂ\g (?d;,]l@ 'th'e'shbstrate IHR };1 acrgg]ntngrl sI;]mi arr ?(I t%&rltq}éltlecﬂtn%%mart card device.

In this example, this allows the indictor tests to be performed in remote environments, with the device
being subsequently provided to a computer system, which can therefore be provided at a different

location. Whilst increasing the expense and complexity of the device as compared to a device only
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null and specific bacterial concentrations. In this
instance, a reading is taken of each of these
w@e@Bosiawé at ed sanpl es, all owi ng output from t PE€I/AU2008/000030
sensi ng device 170 to be determ ned at each bacteri al
concentration. When the sensing device 170 is used
with the sanple of interest,;4he resulting neasurenent
can be conpared to the nmeasurenments made using the
e ornu at Ll ow terial . .
mcluglgﬁ 2EAPOLAT, geﬁtr%(%ming%z%nhfgrt}rlfzg\é\ééig%etge %gﬁ%ﬁelnt% C)forbs(:)ensmg devices 170, and
in pathiduéar,niam edmd Bye ped fayrandengng dewvice (@0 deing pravissd ini the tidviagon where the
into account variability between
mdwﬁgrggsm3%e?§p%ﬁ) g?my occur due to variations in
sensitivity of different sensing devices, as well as
A furthfarag@satlvn isafioh the rdevie HY o iinshsle as gptionakdistiey 182, which can be used, for
e aly
exam;o?ewpo &1 ult@gg éntd%?to?%gtgl | 991“ ab%%ﬁ'ﬁ hpcﬂ Sﬂ?af Lfonﬁcbgvulseil such as a
quum@ysta'lﬁélswlay QJ:CI@)aQrgaylcmgltr‘fmyttbe Driedented- DY) slisplay sorriby¢ bke. Again,
Li ve, or may
mm<%ﬁ¥g&§gF@%g%§Q%Q?¢%¥w%g§§ Sﬁggeﬁgﬁber of different
cavities. This latter case allows a nunber of
A fudher ppiiaaris 1o Algvcatioptiqnenfany sepsingempehanishrised with the indicatoptest. Thus,
for e&&rﬁéﬁe,qg tﬁé)meﬁmhgtatthle Qéhsfﬁgfdé('&é i) Qec;e\ﬂ%e&ea e adick R &Atentration of
tests. T s are erformed on a
bactegig|in @samde. dtmay ke, desirablel tp alse ke eeaélﬁas org @t §3mple, j3ach from a sample
havi ed¥ferth A€ Baclefial n&fatRf. Perfornmed in a different
st cavity. In this instance, it will be appreC|ated
that a comon sensi ng mechani sm nmay be used, so th
To aghigve ghis plpe@ed opes pilje eaviiss 1 b - 148 May §e¥aip ia %rmﬁ@teaéélaples having

null bl §Fedfic @aelriff cohtrhiill.C ah Qhis GRYdnkd, &5 readifig W kdkerb@f each of these
described in nore detail bel ow Alternatlvm

prefos@paied tsamplen sy mgeeti fEam disubeasipe devievil e& o eterged at cach

bactefi@Vdohdentrfifon2 Wirth kY Bl R vit® 1 10 iOMded ivi@ t]ﬁ'@-ﬂaﬁb@'o@mterest the resulting
cavities, a single first cavity could be prOV|de

measyfFITE 95 bp STPRASIAAR THPGCEETR HAErISHE RERPIOYIRF Jepls allowing

a baciPial REQRNHRANVEMRhe h{éﬁsﬂfems%rhﬁ]. tdRtdsRARInt e
cavityportions. This allows a single first cavity to

act as separate caviti es for th ose of erfor
By Rqﬁ@“?‘ﬁ%lltl%‘gt‘ icaftste 1y ¢ ‘ﬁ/vl“}afmeé’ee}ﬁg ﬁ?]%&%tf’eﬂ:c 5tvaf‘i$'ﬁt9 between
measafbeHehits ‘ﬂ?lt gﬁ¥ ?l:@lﬁ HuOwi arisens irﬂ@aﬁﬁh@@f&lbiﬁéﬂé ocheiag dawces as well as
range i fferent ng techni qu cou al.so
changgG ] ampiFSEonR P i b CERERHEF ABUTS B P TERAR of the sensor
ehaﬂﬁ&ngﬂ&n&e&mﬁ&ﬁﬂpnm$kaﬁahysys using a radiation source
and associated nmeter. This could be perforned at any

tahl e veI th uch as Vi si bl .
The Figcaity oh S Pairdind SIWp g ey ST Sveritsd PR, or may
alterﬂlaltlkﬂy bel Ef@ﬁfedlfﬁim amuimber @ diffeeintadvitioq| Thietdt@t cae .alldkd 8 number of
absor b

be use form enS|to try
G PEEEaR RS 1 PG PRUBBCHACENLE RGE of SPHRBPRErgoiing between th
dlffefeﬂﬂ&btﬁlg They, if the téstkare td Be bhﬁ)rﬁxahmi)la&oﬁéctda @b, bApll sample and a

contrwﬂ g—lee g%cg ﬁ'@g Ctgstsl %)a'% é)e g (g'lﬁlgg @a%(l? ﬁ’y’er{cﬂsg% i Tl {11195 instance, it will be
appréc@ikfal st 4 contrhién ﬁdnﬁlﬁg nzavantsyh thaP be @eed, &Ethaaﬁ)ra:xmn[ﬂé e smgle set of

it Thi s to be recel
cectFRROUL (59 TIPS GPTErns BB Ry Eonfol €1 Gy Doy o detall
below nditeraitivelyt £sbara@sertsing alekiomisurotldee psaviiet &neah cadtybe
supplied to the first cavity 119 as required.

As an alternative to providing multiple cavities, a single first cavity could be provided which is

partitioned into a number of cavity portions, to thereby prevent intermixing between the cavity
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‘exang%q,rmt}gr £ §rsher gieeRpd é}%‘ﬂtytcan L pyt %{?l)égea%lyg?

In one exanple, the waste cavity 120 incl udes an
i mobi | i sing agent such as a gel, or magnetic beads,
w0 e008/084n€ t hat any fluids or other products seQEPAU2@®S/000030
to the waste cavity cannot be renoved therefrom
Additionally a neutralising agent or a chaotropic
agent, nmay be provided to ne Lf[al i se any har nf ul
sol utions, organisnms, or the [ike. O al ternativel y a
portlﬁpsgpllgv %{0@3%1\{1216 i S% § atg/é%'rlct a§ elpar]a rC?Htgequgrntg 9111’})056 of Performmg the
indi@tdnestsequi pnent or assays. The above-descri bed exanpl e
has focussed on the use of the device 100 to perform
icator .tests. Y LEGI t .
lﬂg reccl:aéedrertzlat 1g|a§§¥\,e % eleaﬁ'onv(\g %eﬁmp% uggg el%g&ogi%sg?aoﬁange of different
sensmgaeagequen‘ c@ﬁdmlseém wskd. ¢ Hlhais, efot h:eamlﬁubsesqn& neulg baspedormed using
spec{r?gr?pglé L%r{% 515 %é rac’f.l 10West01ér§<?§nJ \%2? (1: maét@rge'ﬂilse %u%r g% Serformed at
any iitable Mahde,ngﬂesm@ ambgdlsmg) vbéalqo;edifamnmadra-rbdwort Wirs- VIOIet radiation, or the
. exanpl e, either [ Lt
llke,a&(eg%'géirmé on (t)hre refe ga%:néé\inté%tl%n Q{Ig?ugc?\é)%( au?’ér%cfapp orrmaéensnometry,
absofendy raﬁlengmcs,aimteeceocﬂ Semsirig, ombldmtetry sensioger ihedike.
necessary to treat the sanple to ensure that it
' € A0, I t t i ]Jpcgm h
In theee%@l? of F%P% 1 (/)Xﬁe hé‘:‘( gﬁ (1%(\5%9 l?]l 1Ss blggfg éllg g ml% 1nd1cator tests, the
seconch@vmwm; avhicd s qogplabIOIthfcﬁrstapaplr}ebI@t @nmtraeel wage emetyof
sanple in the sanple cavity 117. The sanple may then
Thlsba?lom % taYl\ée"s I?o §é1 %El@&f:§§m thé']ﬁf'ép@&v@fg 196, e@tilaeifo]%ﬁﬁg completlon of an
treate he cavity 118. esarfgpecan t hen be
indiqater ggstaercto |aHow ﬁ@therawbwcqsfs be gippliad te B firss é%vetvdﬂ%asgeﬂmraé
the first cavity to function as a handling cavity and

In ohd1EXa8RYe, PR fv2kdd g l§@ﬁ‘ﬂ?:|hﬂe;hﬁrn%xh519hsm@ sRhadch b€ laYgel, or magnetic
the sanpl e can _be sup F ied to either gne of the
¢

beadé,atmep;;l)é% they eny Huids oxphespredusts supplied &0 thg gvasie @yityyfannot be removed

thereHoRP ']Qdd‘?tﬂ)\ﬁhli}ya ﬁe@trﬂfs&‘é' &nt BAR HaoRpiOhigesit, HaPBEpoOided Pdeutralise any
prepared sanp In either case, it wll be appreciated

harmfzyolutipnss OIéﬂaw&m% opgie 181 §r alicradively & sATPle @resBIVEYe cap be included to

ensu?eqﬂpﬂ)r%pér&i ffpeH Juﬁ%l@fd)r ftkBaly 18 udiRCiidr a4l 8sméEe scdskdyed
above, but alpso allows the sanple to be treated to

ensure it remains viable or st abI pr.i ar t est
The pbpvgescriptta Al PhiPoesed Py teatie Phe F&B@%L‘{% FELpEp agitor tess,
How@%ﬂ U11t Nl bt @ppr@dididdedhay thé Qe\hi'dea’ﬂzi)‘ alt/beDlised eths alﬁﬁﬂlﬂg and/or storage of
i ncl ude fo gp;g e the use of

whi ch_ may a
sampl D R SR AP’ i Vet 5 nappne S srage of
resul26d IndiR@tof @is! WhidRyna3! e rdqiipddCal fhiyher NEtsUstRd a6 baWetfBimed. In this
or piercable menbr ane (not shown) to aIJéow the treated

PEEMY al | ow

i ndi cator tests to be perforned, although
In thil dxempliaf wivedl perforfiiisg iaiplebmllagioh evedoxhynmﬂse;eaisngf folteeat the sample to

NG TRANCRT G T T ER R C G A -

by uﬁﬂ@ﬁhﬁe&lﬁﬁeésl(mftﬁ c@lleﬁt/zl ﬁx@detéi’hm&ﬁ%lufﬂemfhﬁﬂimefnahu sadsple cavity 117. The
en t.e

sam g 5 P B D SR ooy MURAV RS gl W Py 118. The

sam;ﬂﬁ Sdmrtﬁen%fréthlﬁéd?lﬂtthehﬁ(m;erll8a{:vhlah: tdnthdryfoleSacis elseefitbt chdity to function as
a ha lng\é\z/}v?% g&@%ere%n%pftﬁmgxgrsara \[I‘\H@ mdA]te?rlfla%UeI{r],etﬁg slarr% 1e%an be supplied

to either one of the cavities 119, 120, which then act as the first or second cavity to provide handling

or storage for the prepared sample.
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In one exanple, one of the cavities, such as an
i ncubation cavity 118, can be heated by using a
wheasiosgy46rechani sm such as a Peltier el enent, PEFAFR108000030
heating el enent, or the Iike. As an alternative,
heati ng can be achi eved by perform ng an exothermc
reaction to generate heat, fpy.exanple by providing
reagents within, or that can be supplied to the
In either &l Q%titl Wi b%%ﬁrgé{atg‘é‘t%at t}@@ aﬁ(bw %?Qndwf: ;ﬁ?ege W pedrv%ﬂxgrﬁrgf§ample to be
' Ot Her  cavities, can rOV|é% neat i
collegfefl apsing the fecimidves degritied p,bqu, hud alse @l\bqv@ghasagr@‘bmoé{eéreated to ensure it
j adj acent to, and thermally
rmn%%ﬂ%%%%g%@¥k%¥gﬁ§§%%ﬁ bation cavity 118. In this
exanpl e, an exotherm c reaction can be performed in
In usehtbe handtingepvitaeantincludy ageswbstances teagired tqnpintainthe vipkilitygf the sample,
r t
Wthth Mﬁf\?ﬁ%ﬁﬁ&h}%{r{pgﬁmb U&L{ﬁ"%ﬁep& t?\ﬁ‘!’lk%ieloa??lﬁ{amgtg%lﬁpdt&i Q}ﬁple in stasis.
The pwsn&@v!ty map plap mpesellly‘ inglnde w@utlﬁ@a pigrdabla Ht,ea\bratny (npt ghown) to allow
r t [
the %%g% s%ﬁll Ctg?og a[!?@\}ldé?int oe%ﬁﬂg rgfé%d(r:a{t&% 2{11%@ %&gg%lﬁsets (t)({ Ree rperformed
althaugly sltearm@e@y thisria fre echidved b piereing theecawitit usingean @pprapryate syringe needle,
ormhﬂﬂ%ﬁ@&&r tests or sanple handling fromprocedure. It
W 'l be appreciated that as an alternative to use of
heating el enents, cooling el enents may be required,
The fndicatex &tpraonmsd sty duire basubsasesere BQEHed# SPICHI teraReraseres. Thus,
for AGHpIEVERENL @itﬁg ahalbr Pdlsgac?éfna R YheSlike! AL B/ pRAT RNEGHER the sample to
such as an el éctronic cooling neans, an endothermc
ensureevaléticpe@hbac&nak EVIDY is Present £q,z! mgqstn@fnﬁ%tttp\pé pgrgprmed. Such heating
can bePeRbRRAAS b Rgmiteat W48, or cooling elenments in the
sanpl e handling device, is for heating or cooling
el ements to be incaorporated into a support surface
In onq RRMRL: RBS Ob&ef¥teS AR TFPEPHRY SR d&8 4B bgihepie By using a

heatﬂ@%ﬁéﬂaﬂﬁﬁh suéh LRI ItRetIathént Nedi@Me hefids BlementS@AISI IKG. As an alternative,
device.ln a second exanple he i ncubat i on caV|t¥ ﬁg
h example by

heatiag ¢y bp @chigvefl ty REFiOTMIEE AR CXOhERIC Eagiipg fo\gepsTatp he
providingFe¥eeh® WIBGE B Bal canWe shii}ﬂletﬂ%ﬂletlﬁbubﬂlod ca¥igy DiBYivBRh iwhen mixed
their hand, or restlngpagalns% anot part of their

with 5epgenship othepfavities, CarpreRfs T Adledhs “time, to ensure
sui tabl e heating of the sanple. V%llst this latter
A fubths l@fniuqlustd;ﬁqmer £epatate hedtinf e4vitg at RBndjatdat ®, sreidhesllyt dv@nected to,
n to rel ext erna ower, sources, or .t i ke,. .
N A N T T D
cavit9n6 dérRfatd hat, witheths mg @rahFerfedad @@ ih@batichlbatiah lf@ example by thermal
t emperature, such .as 370C whjch is ner al I. he . .
condy i Por Pt T B Rt TR Phstialy oneas g e gbubalGn sty 118, s
ensufe@ dhat ahya Ifeagﬁﬁi reg@iepdefor Ehefeﬁtbth&ﬁﬁc vdattiont doendd essice it Gl ﬂfnple other
b %Fﬁ'g ij ow be degcrlb In this xarrgl é J
subsfapces, whichyiopid s Ffé 4 YiqE QETYIHUCAY S50 gi8 rqpprocedure.
a water sanple. To achieve this, the cavities contain
It willhiee syipbestasedciba dsi@te&tdmbte*eomr use «)ﬂ‘héatlylg Ekinents)vatobing elements may be
requggc{/\,/ :f%r§x%r%ée :to gt/glf \é{ge a gagli it uc fao 1n\é\/|frrt}a3/eb§gafc{61Fved tﬁroi}gn the use of any
suitallleiagrahgenkiitysueh aedi elstirotigem@tingme s, (ap@sddthevi@icaenationy by the like.
cavity 115 - water;

A further alternative to incorporating heating or cooling elements in the sample handling device, is for
heating or cooling elements to be incorporated into a support surface, such as may be used in an

operating device, as will be described in more detail below, and/or a sensing device.
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cavity 116 - freeze or spray dried culture nmedium

i ngredi ents including enzyne substrate yielding an
web@shsaact i ve product when acted upon by enzyP&I/AU2008/000030

i mobi li sed on the el ectrode (negative control)

cavity 117 - the sanple to be tested; and cavity 118

- freeze dried culture nediupgingredi ents including

enzyme substrate yielding an el ectroactive product

" Ina %ggdx%%ﬁg’ t?)‘l? 91?#?1)’101? &%) lé Kﬂglfd%e' Heﬁt@&i u@lﬂirg%euosgljl'oser P§ qugnth. Thus

e operation thi's devi c ' orm '
it may beamstessany for thowseht hobitbe ldyind in thair harids orgrsting hgainspanogieepart of their
IS ' i Qrot Miabi¥ ndatifie ofMHeGBmAR. Whilst thi
o GTBAG3y0 ANREorE BHAb pb oPOL . v
latter tefhedduie oeguirgsruseri isteryantivh, tisgedwoesethe nged ttelyam dxteiread pewer sources, or
€ad § i ' { af ERLIE thaf AHSLABICLl feated
the lEs]Jagir%)sl ‘é&?% bé‘équ%%\%yg}(leeg@%%%mt é a}clzg\%llg(t?y 118. aThe caglletly cated o a
suitablk8eraetsurasudins BALL batchdngenerally the pefdried temphratusafep bush iinsubation.
mxed wwth a freeze dried culture nmedium and an enzyne
substr i_el dj iV t ibed
An GHRRE [BICEoV IR B 5t Bk LRIEHL RORE FRUET AN Ar b hscrives.
of the nedium and allow ng growth of bacteria within .
In thisexamplapheetest ndpeciormesia altectdbppresenemofaf. calhia asvaiestsaraple. To achieve
this, AR a iR oftatn ShetthiFRanR&As R bEBwAN appropri ate
tenperature, such as a tenperature in the range 37 to
44€, dawtty by vatdher appropriate tenperature), utilising
a heatin 2chani 0 tabolic growh wthin
the sam EE%f“%T%Eﬂ%&?Hgg?@%%Fﬁgf? “is deforned
cauwsi qaagity his -evaryne stored in the cavity 112 to be
rehydrated with the buffe alts acting,t i.ntain
oot b bt et Patd ol ire i pRSebts RLE sy d
the cavitf y151hatdrs def ormed causing water to be used to
hydrate the freeze dried jngredients contained.jn
cali tpVi 416 Afecas ¥ sPray fified liyremedipmingredigi GFiygige enzyme substrate
causi ﬁgdfrng@n YSoadtive pRady Whel tddeipul Behzimé Pnrhthlidel b6 the
cavity 119. The hydrated enzyne causes any coating on
the s@§f&ete PealYSO8FYdrated into the first chanber to
be or e il 72Kt sBinpRWS b lBfe By e t 0 be adsorbed onto
t he sensor working el ectrode, (either nonspecifically =
or *vi@véy hidl-dieereairicd pHtye medium mgredicpis il ydblg coymagbstrate yielding
sensof, fRfkdche bt WRdGcieMipshtyRnBynidiRnfoBMisédonkidelbdirode
def orned causing the positive control solution to be
provided into the first cavity. The,ﬁgsitive contro
An exgnple pighe encsisirnelilis druce o PHERTBIR Y NthRovs Bt drssiiid-and
all ows a blank reading to be taken. The bl ank readi ng
In thisSex@npleadktBg1 & el 1 PERIded ant6lihk icORS W twhidhoasSledesibédedbBve this may
present and this is utilised tg establ j sh %%ﬁ(baseline
be achieyed HEpugh mjaone PrXiSIOB AT & s Pirysiy@V TR o' keat st ep
6 the incubation cavity is deforned causing the sanple
At step 2kevisupplii @dorined thginkithesdampvib tby plckRed Wit@th chvityt HI8. The cavity
128. This displaces the positive.cqntrol_.soluytion :
118 aqied aPH%l‘i“b%}Iﬂ“;?aY‘P(esoit}:lf’é %ase@afegawme Wilbyafrsree fhipdylgure medium and
an edZyms lsutsante §11dink%n eidcireustingpraduceatémgtadngocy ipeeifiobadidrial enzyme,
causi%g ?&?Qrta{ignt (I)f%pe rr?gdiuk?l(;jlgl:rgdearlllossl/in\gI gtrcpvl/tg of bacteria within the sample and consequent
depletion of the substrate. The sample is also heated to an appropriate temperature, such as a
temperature in the range 37 to 44°C, (or any other appropriate temperature), utilising a heating

mechanism to ensure metabolic growth within the sample.
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the sanple to be taken using the el ectronic sensing
device 170. Sinultaneously with this the cavity 115 is
waledosnsads causi ng the ingredi ents of the negat POEAU2008/000030
control solution in cavity 116 to be rehydrated. At
step 8 the cavity 116 is defornmed causing the negative
control solution to be suppljed into the first cavity
119 allomﬁng a negative control reading to be
- t I S
At S%E%eﬂ'\g]? 11 %(heelf%rglg(é ?%@Eg%eﬁ% ?%p%(tglgz 1§% ca§1lf}} ?L@glﬂﬁgehydrated
with glopUhudfat sm aqtlog 2) maeraalm Yy omfmlmhbuf&anwcent@@prmﬂdmﬁ gralh no
bacteria present. The neasurenent of the negative
o) { t
p BRIV ERT M OPAR LTeRRRGnd B R b BieeR Rried ngredints
contpastincdvatytihdis est abl i shing the dynami c range of the
i ndi vi dual sensor) allows the sensor to be calibrated
At s{eﬁ 43hd eWid hg2 $ENIRMmed @ARINBIhd By dPRedSLHNE & g@ﬁr?édﬂnﬂﬁthe first cavity
e concentration of bacteria within the sa
119. sTheghygratadeengand ayses 20y fogtivgeorothpraense 1|38\mq9§>05m%ﬂ into the first chamber
to b 1%%%@' aﬂg aﬁ%@@&?§le kdbd RBorbéd Sio R \bdsYr @&Qm%‘élebﬁode (either non-
provided into Wwaste cavity 120. This renders the
specis@liycE vsae@rreolﬁwar an@ﬁé%swg actiyatigp ofj thayensgp podngledods om
t he above that the arrangenent of cavities 111,

At stl-g@ tRndvity Hiads gdtaniee ksusha the posnlvél-&ﬂltrblssollﬂlﬁﬂw Be pﬁwldeﬁdnto the first
for_the above descrlbed tes However, this is for

cavityyr Pssrosive sxuiohrelpianyd spiee ine ORI i o alows a blank

reading 70 bd taken. A%e %[a(ﬁk R@byg isd rfe&ﬁﬁgattakéﬁamaélf @ﬂ&ﬁ&ﬁrﬁrlﬂm no substrate present
pically incl udln% at | east

and ‘ﬁérﬁ%‘l‘tl‘ﬁ to\gafalish thg basefing reaingrof E}&\ﬁ?ﬂc?%@c S“g’gpg Beyigsddt
for dlfferent tests. A nunber of further exanple
At stk attlwlﬁ&lbﬂﬂldd cali§Wis ldefoftRegicdatidngdthe Isa’ﬂnpkﬂ&) t&)@im’.ﬂe& to the ﬁrst cavity 119,

| of. the aV|t|es are
vio 4,5 Fn PR T EeD e s SLFOR TRACHL G chybated sample
remaﬁ’fﬁflﬁ) ftHEBﬁr’stOd&va 119 ellcang & Yeadiag Seiicatieoff thelbghcéraratien of bacteria within
eII r aced into a fluid a dj
the sbie ¢ B i e oS eSuherVbEd 1 e R pRar bR it he cavity
115 GadefoynddS tduging the iptedisazbofathe, ne@ative hentrolk solutivhi iahcavity 116 to be
oY Bures and rel eases the fluid upon deformation of
rey@ﬁ cavity, as will be described in nore detail bel ow
with respect to Figures 2A to 2E. Alternatively, the
At step8 itieycavigy 1 16andeddrmed cidsm'g therregaiva comgrogdlytion uie be tuppléed into the first
.a | .. or the arranged to all ow
caVIWﬁﬁjggﬁ’cwdn%aenelg%tlwg ﬁg%lﬁr ﬂeﬁ((j)'rr%g Eoobﬁﬁ) |rrg’tea“snse fon of the gel. This
i s advant ageous in sonme situations as the gel can be
It willr beaapestiated ipuppens skiliel Dathe tayt, thairibie nbgatiebyontobeading is a reading
equi\gqu]e}%% \?\(} § ea(a%]:ggqrfq?e sa ple {Og}rﬁgg v@%}lﬁuotn%acg }NQ fp#eignéSt”llhe measurement of the
negapv«)vbnﬂmﬂ splatierh enct:aw pqutmt tcontrdl | solugom hpueleat @dtqtaﬁ adepletion of the
abl.e e YR,
substh aqgay ga& tefid tl’HlS ?sq?l:wshné% % Q}gnan%corgﬁ% of Hglﬁ?dlﬂ?nﬁagg%lgér? s@% sensor to
be camraam ta IaBQw shechbnsasreadihg ©de USidAR etembingriha @or{cAntatn) (¢ of bacteria within
nsition and | ant hani de netal oxides, netal
Fcogenldes (such as CdS and CdSe), organic and

|norgan|c
At step 9 the cavity 119 is deformed allowing any remaining substances in the first cavity 119 to be

the sa }gl

provided into the waste cavity 120. This renders the device safe for disposal.

It will be appreciated from the above that the arrangement of cavities 111, ... 120 and fluid channels

121, ... 129 is ideally suited for the above described test. However, this is for the purpose of example
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pol yners, and carbon. Simlarly, any other materi al
capabl e of releasing fluid upon conpression, such as
wo apsasHEé e gl ass anpoul es, may be used. | n adPCT/AT2008/000030
this, cavities may contain no fluid when the device is
manuf actured. This may be necessary to allow fluid
fromanother cavity to be rergeived therein, to allow
the fluid to mx with solid or particulate nateria
only CAR L&A &flerddB@o™eNimifhe. 1R cAHIBY diRFatedrfzeent OFPIcAIgAncluding at
1iquid volunmes fromone or ndre previous cavitlés, or
leastoperpf asampleghandhingf waste, emipaicprcacitiey age bopsed fqsdiffesint tspts.
to use. The supply of fluid to downstream cavities in
A nurfbeSof FRHHLExaABIR fERSH Wil ldwaR defefib@@se in the vol ume of
fluid and/ or other materials contained therein, and
this can be accounted for to reduce apy.increases in )
In ongrexarap]f-@t tepsh oI the FavlbieLaTe Pretadedevihclfid monps?a@v@ﬁwre of the device,
such G bub¥Yeqd&ft Q6 @BAALIOR of thE t&vitd Musahahit @/igtexbélleddy dioplece@into a fluid
a nunmber of ways. In one exanple, this is achieved by
chanpel 7 #h2CEH&aY®f or mabl e cavity initially arranged in a
substantially contracted or deformed position so that
Thistoi el dthidvaRly ReairbkgAhidaal thendaity Bng ABuisy membimhé)@r the like, which

expansion of the cavify. Alternatively, the cavity. can :
roptS 3 et T e s i 5 s e s ol e by, rfhore detil
beloW it @csp&t @HTREat Rdotder ei n. Further variations include

the use of pressure relief valves, as well as -

NP S P e E B b bl L gt o o
be atvdnpéd to allbwe fhi'el_\/tb be _rele!hnede)pam'pérepr_eﬁsioh h)é_thlﬂ%el. _dﬂ’hisais advantageous in some
s8I S Hrbd B0k SRR b0t g gemarn
of theichvityy ehiést etficalominga gplatiedy 2afgd wl@S: ofl finid b i prddel ie,the cavity. It
.. as_sho i.n Figure 2A, initiall he Vit '
will BRIy Sl B, bk Shdnke FPE RN ntay bSE gna tht e gel
can $enfrmeh &om d warfehygof matedalf, oucte hasilitay§SiOd)naltming (8kQe)plrensition and
il PR ikt il PRRSBER e  QuaP T B HRF Rt rgmisgand. morganic
polymiére, dnlduiacboR0 Birmitarlyetai otbet materiah eapableidf yeldabibgfluidiupon compression,
rupturabl e nenbrane 2.1 1. . which separates the cavity
Suc}’ﬁ%p F%Prﬁ %ef ﬁ%a‘PP"&?"'& %Wabﬁ nué?d' 121 . In contrast the
cavity 112 contains particulate material 202 that is
In additiopgo rhix.ewdvivies may kentfih wo dlukD whenAthe tdawce isr mansifeictureg.  This may be
L 1fd I : L Wihro ARG .
I h ! h solid
T8 U 0 5y A 6 XELUIR 80 L, Ly i o
or partivelateanyatenjal ddnained thengin,ionkd atloprfer mixfrgrofeembineddiquid volumes from one

ormFEBRS B LABIALAR, e n BRIk P HRER AL
the cavity 111 is deformed into the contracted )
The supplyi of fluisl to dawisjrearp shvyjtiasdn thif manner ¢ap resyb it @y werepsgyie he volume of
fluid 20 0A5nes R alpxorﬁﬂﬁedlatﬁérgw 3 thid G Bk 9 EntéBror foteduel Sny increases in
instance, the initial application of force generates a
pressprecthas igpeld witpthre thet deaice.zoy iprayertt kavitydefarmation. t iy cambe achieved in any
one Jf'%%uﬁﬁé}tb"f@vggs. 2 11 to rupture. Further pressure causes
the cavity 111 to deform reducing the cavity vol une,

and urging the fluid 201 through the fluid channel 121 .
In ongreyample.ghip ffeackigyqdi iy having the deformable cavity initially arranged in a substantially

contracted or deformed position so that the fluid may be supplied into the cavity causing expansion of
the cavity. Alternatively, the cavity can be provided under a negative pressure, to allow fluid to be

accommodated therein. Further variations include the use of pressure relief valves, as well as return
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112, as shown by the arrow 23 1. It wll be
appreciated that this causes the cavity 112 to expand
W0 ni08/0833e¢6 expanded configuration, allow ng thePCEXU2008/000030
112 to incorporate the additional volunme of the fluid
201 , which in turn allows the fluid 201 to nix with
the particulate material 202,40 forma solution 203.
The solution 203 is retalned In the caV|ty 112 by a

pathWotaﬁllow athlg flrdmtgo g‘ﬁgﬁﬁ%‘? s dln guﬁra regulg sin ra ézgnsiag% vcﬁume of fluid within

the deuipé.ur abl e nmenbrane 212. Fbmever any SU|tabIe

arrangenent may be used, such as by using an

Late r | ] e i t

An efxglg%g Ohﬁ u8 f zh%relroa eﬁﬁugg]ﬁl@%ggas} §/ 1{1000%1?0%8!& 0 t‘ﬁt&)ﬁ&) a contracted
posid@wvillynod b2 desgribddevitpplercoctt tb Grguck 2A thd€ce in t he

direction of arrow 232 in Figure 2C causes rupturing

kU r

In th?sf e[x'érﬁgleg%rg? \29?1&6%%(3 2A [é]'itﬂﬂ? 1R c%§1%)“ ([a\ﬁsl(g) l@%ﬁégeﬁd {onﬁe cavity 112 via a
ﬂu1dadhgmgl tHdndt|shidven m[an&elA mzlamyg ‘l;ﬁbmxzmyplg [thee caylt)ol/\}l is provided in

a ir [
an eggﬁﬁ?eda%q%];}&%q Rah fﬁﬁerecagg%/ \If/'ielé(de;a(vgﬁpffu (f I O"?V\lée glﬂ |2B?/ dslrl.guned in the
caviyripV b:dedlptunabﬂd’ieemlawet%l 1.vihich sspdsatenthg eayitwil § hirem gheiflugl channel 121
particul ate substance 202 contained in the cavity 112.
In cc%l:nt}gst lﬁ%stldlnb} ng c%télhyﬁa@n&l?é'ﬂe ﬁl!i‘t@rnal §§2 HdPR |td ﬁedmtxgd WA the fluid 201. As
Irst cavi'ty 119, via the fluid channel 122, by
the Mfcglarpamatenaldakeﬁ e acemalles valgpe thap thy ﬂpldb@ldaﬁpﬁhé@a\a&yebﬁ needs to
accolidbiatk e APEM! Bl 8vifyBID rl@ﬁﬁﬁll?ﬁﬁé QQﬁ)nanJ fﬁeﬂcdnﬂa&éaycoﬁﬁ@ratlon as
of a nunber of “nmanners, and the exanple above is for
showthe pur pose of |IIustrat|on only. In an alternative
exanpl e the rupturable nenbrane 2 11 is forned by an

In udeMvEIBENAHS0! BYEpardAfiidasblidiOfe e Behwe@nhd ity 111 1s deformed into
substrate 101 and the cover | ayer 102, as shown

the quptgagted comsiguraor By appiieg 3 v cavs lavay KR 25 4bpVTDy g row 230 in

FigubeO2 B OR @b thstaht@, thb tHitthd appiiestiod @€ fdrée deh&ateay pre R fe¥sureMlithinhé Bavity 111,
t he cover |ay er 102 oFeratln to define the fluid

which i R fauses tfsermwbra@r?é 1 Tuptuggy Fpother PF‘?%“F%F%‘“@)E%IV"@/ tgo deform,
redubif B TRy 36 Rire 23f@Turg? @hé Huit1 20 MBEbulph O fRiid@hael &1 08 @f@the cavity
propertiés are such that the material will fracture or
112@?@@W“@§8ﬁ”ﬂ@W8§h&tlon Accordingly, when an operat or
deforns the cavity 111, the internedi ate | ayer 240

It wiM bd aﬁp?@ihtddrtﬁatothlsbfa@éék tHeNcav e 11280 Oxpaiid GU6 t}&eﬁ@ﬁxﬂieh )éonﬁguratlon

1, thereby allow ng the fluid
alow i 18 e o BETEEE TP B B4 g0 S WGP SLfm allows the
fluidoi kd @Bk with thd)garidulate thateraid 00 weforadl 4 wIutieh ¥R exanpl e the
rupturabl e nmenbrane 2 11 is formed by a vesicle 242
contaipihg a solution, the vesicle
The GG 247 (5 B ch SR 1Taye 165 kol HER g valve 215,
positlohdd wathin $tecuid ¢Hanrtel QI encﬂﬁz a ﬂefpetthleSu;ﬁmalmS inembiage 212. However, any
.vesicle 242 is forned froma materia
suialfE e e e Ay Db B S e o ety R o SRor, g e ke
deformation. Alternative exanples for addressing the
Aftet oSmigionfof heaslatiere208] defiormatidreofdievdasity Wi2l By thoappbieation of a force in the
direc 1)%{30 zlrrgo%vd%%?éng ! ef %g%g In,ltlp Lgmég\!fll I{hce?e 30 aln%cl:? BFdUé%he%pressure reduces
the Wilpet ¢sfahecay@il lha\urgm@ the nelntxar206falang\the fl@d channel 122, as shown by the

arrow 233, and into another cavity, or the first cavity 119 (not shown).
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3 11, 312, 313, 314, 315, 316, 317, 318, and fluid
channel s 321, 322, 323, 324, 325, 326, 327, provided
wo besegizde It Wi ll be appreciated that the cavi PCEAU308/000030

11, ... 318 and fluid channels 321, ... 327, are
provided in a different arrangenent to the cavity and
fluid channel arrangenents wn in Figure 1A and this

|s for the pur pose of exarrpl e only. In the exanple of

ur e 3A, one ti sugh as
st gt Src aiamolt g o 38 bisies S5 Sfig! RO ftied with  soia
parthﬂitV alet@ﬁl:eaﬂOlZ QuRaigakinWhet davity 1 12e Thaveésultiag ndxtiid, can then Bd Supplied to
elsSZ o 327 el.led via
e R 6oy By SRSy RntRg a2 5 FRbnid of P8BS 1157
318, is defor rred. Thus, when a cavity is defor rred and
It willl be ﬁbpireeiatddaha;ftbe reptratid enembmodssmay betforfrediia aghamnef a number of

manr?f‘,?s? Ia% tgﬁ eéaglﬁ) %ﬁgéegl\é fctnythe %ur¥<ﬁg af 1llu§{ggorﬂ§nnlalern ahal dtematlvete))/(ample the
ruptmm'aﬂlé mlembldnes pl lasefdrmadtbg dnuinteineadiageniager @40 tpositioreed ibeivesn Bie substrate

i d ch nne 3 . .

101 f‘réletﬁglg%‘fef )fy a{b gl rcl)lrés'gaomzlr?})st%elgreh %%l\l/n%%%g%latgrlayfe [ §10ys used to
contaii amrtnim)pro\hded\nm Itlie daeityppl; edth alieecbvehlayer U2 iopartt@igyto tdhfirg the fluid
chanl{lﬁ ag EP(E]\AQ g nera y Eggllgzgnl Cee%(arlnglth?t F‘m?en% <¥ %t%nﬁ%y%é%oavmoﬁﬁkd from a
mateﬁall%hweaprblbtetlegaae rse¢te e th/:ahw@n@s@lll Byctursi ergbraakg apon deformatlon
Accq,r 1n§gsvghe¥1aelnvoe eréag(p éI?TO%B 81? tal) Qlcglr%gg‘%oﬁg)q?eﬂ%e B%J}e%ho will fracture or
brealofn theyegwh shéven mmpllya ato24lotﬂ1heby aloparigathe @gid29é do pnﬁertthﬂaﬂmd channel

han I rable, whilst still
121 S n%"ec'ated D g ER 2% Povet Tt Wil be

appreci ated that the gas relief valve could
In aratheealteatativetpmpl th@mpluwlqrm@rmeuﬁlél icfoanetelty, a ¥asigle 242 containing a

' | g ? £Hd' Wikt avity 111,
sl b8 . 30822000 L85 340 e L ensy B ok e 11,
showml ih Figuset 2 dh ghlsaexfamg]edher wissles2d2 yyfoymed: Qm@ Imerui;l; whosefproperties are
G R ERmiildi d to be expelled

SuChfﬂ]iat e, nﬁe %{;@ﬂ itk genogra%%g%(f% vdlece tIot will be

appr eci at ed that this may be used for exanple to allo
Altempteysspxamiplen fapladdressipgibe sRuerafguesshre matn: the dendca will poyy be described
with SHOSRAYSH; % Lest bgsg al though this can be achieved in

any suita Fe manner, such as through the use of a

syrin or the |ike. In sonme exanples, it

In thf:;reéip qp dbe s,q@pleﬂ@mg}ng@g\yl%%po(j%ud@f a ]sqbﬁiirzae {5(6] }b'«lé(mg a number of cavities

311,8begped 4, @1@0'3156 nahy3182and@fudl dHahiedt 3mMe 3bo @39@@4 325, 326, 327,
‘rel ease valve, a pressure nanagenent channel

providediiersers K MalirbaarpaRsiategl taat dis cawtiesid lyast!é aB‘é\f)P'fj)FX%“fSls%l
are pré\¥de@Fa QiffeltRT ﬁraﬁéerﬁeh?toQB@@rwt}CﬁW fldi®Ehanhd] ag@3Ehadts §Hd&n in Flgure
pressure rmnagemsnt channel extends from a downstream
1A aeéthwyfqr&leaﬁrmg‘fsq ¥Rl Yt y, so that pressure may be
returned to cavities upstream of those bei ng deforned

In th@)éxénﬁp’?@&f Bhurk BQ &leUdfdhe GVEiBs, 3schak fthe GViBSS BNGEGdes @rgad Rfease valve
examnp of this arrangenent is's

330. FTlglﬂaér%se VoD ehovs 8¢ wakin e AhgyEtent Bt changets 321
327,118 bS BMed¥ih etdally B reMhkhendafthé Yavies 310, L heiss armrcemed Thus,

cavity 315, In this exanple, as a cavity ef or
wheraﬁaa\ﬁ e'§§ﬁff’@neguf"fddgmﬁ[§ ?ws@geﬁ?gfq a5 sw@?&ff%gc}saml and then into a

cavity; any 33SsudRh ek 4it 6H rdtr&glaﬂeﬁﬁilﬁed&aﬂ:lm the fluidZRannkidnd cﬁ\aﬂ' \bﬂ be displaced

transferred fromthe caV|t he cav
into flﬁté?réblf,s of the cavities 311, ... 318 ar}éi channe s 321, 5%7y (generally referred to as

downstream cavities or fluid channels). It will be appreciated that ultimately this leads to gas being
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redi stributing the pressure throughout the cavities 3
11, ... 318 and fluid channels 321, ... 327. It wll
wheooapgieci ated that this can ensure that cavi PCBEAU2008/000030
upstream and downstream of the cavity currently being
deformed are substantially equal in pressure, thereby
assisting in easy deformati of the cavities, and
reduci ng the |Ike|lh00d of fTow of fluid in a wr ong
dlsplgéaigt&g’g]cgv@yg 1I ¢ ﬁ&] %Bha(llgiwﬁ eag%%é)ut%eyeésejnsd rﬁr&metgee%a[v I,’:18 via the
as ralesB agIvE 970 C agent or the like, this can be flushed
g
through any cavities 3 11, ... 318 and fluid channels
By UélH§ ‘& Ig?snrﬁle?srfi %ﬂv& Flls 2 %vsés X 8&'2}5 ?rl;]d; nog 3 hgrl‘e ﬂtﬁgsn.gol £ exﬁehl%{i.e?yis can avoid
the ex@ellinglof uad.of | the sarhple lve (mtaprseb:stamtedusteth dt thdihandiingy wieich could be
undearfasgeo glgasq R ggn\%ué/ Sretfslt]lraclet rﬁlFe%se et())(g ge aqh ?evg’ Olt%ve}p b? gﬂpremated that the gas
relief ediwerdoulid| altbxdamhtgrhfeedouﬁécﬂtoczaﬂmm Mndngndsmhllstadostlgle gas release valve is
arr an. ne this for exanpl e, an alternative
ﬂ“”@oﬂ?&@@?ﬁ Pﬂm PRS0y the dotted Iines 341 .In
addi tion to creating increased pressure within
Addidionatig} andamalbandtivele s fuid feleasedvabva anrid b psedaf ib isndesiradrpr @fceptable for

.cavitie n a it i -
oS8} b7 BB ol 6185 R SRR PP s or
exampﬂegtechlldt'vrpematey samples @ beaxiraneds fram thecleuing &ir Sdpé‘lﬂemgteﬂing, although

' f |

o S L IRl R LR L SO0, o e
cavity. To adjust the effect of this a cavity can be

In soseaqreniplss inis prefemesionat yo aliey pmdges e flyidetodgrreleaspgh  Accordingly, as an

alten%@ml aegagtelédﬁ&@awe pr%&%%ﬁéknﬁﬁt $h9nrfe¢1qgf§e ;Srb@ded from a cavity such

ressure wthin the cavity wll now be descri bed th

as thp eheie eavite 31 $toRing @neoraperg atithy Btheq avities. sinereaig) Ithe prgqqtge management

chanﬁa\é{itreydfgﬂ)gha dowRIEUE Ea%Qy tooan%pgtlréahtdcag#}a RO hat }ﬂ‘gsgure \ﬁh@ b@ retumed to
neck 4 at extends gradually tfromthe maxi mum w d

cavitigh upstrears af/ihpse beingdpforngddpyirapsferring flpidy sueh i fHdptanced or the like.
This results in a bell ows shaped cavity, and as a

An e&ﬁﬁ”é bs thi@%rrﬁxt%mgﬁ% 8Rd%h nngl‘éﬁ’er URBinQihidHEprEsdifre tandgement channel 340
defornmed int direction of the arrow 430, fluid is

is shewmedendimg dipghthe pavity d ttoAxramplesaYiegd 181 ui d channel 410.
It can be seen that the shape of the cavity and neck

In thfs%&ﬂrﬁ#;l@ dshecal i isheforhed Arfdioréssitt Buitdianne |do&nslr@arﬁlfd§jvmes 311, ... 318
her ef ore_reduces the pressure r adi ent and

and RSN 51k hi RE% M N S Bae RENS 3 BELIES Chif 315, thereby

redlsﬁlWHﬁﬁh@Fre%u&&Mt&gtxdlumt BdvitRg 31 HOWBY®hnd fidid Wahheld®1, ... 327. It will
reciated that alternative shapes of cavit

be apER KR T A ERAB! P B RTCS AVRS TR e iy currenty

bein® EBAHICard shﬁth’ﬂltlﬁlBeefﬁN in iir,ess\m:l eferdbRYasdifing 66 ieagbioration of the
SONe circumst ances npl e to ensure thorough

cavitigsanf gedafmstrsélr%ntee%ofvﬂonﬁfﬁ]ume agongdredion; hey are
urged into the fluid channel. To further enhance the
Addlﬂ@tﬁi]l?t ifQRe edvitl 388 dexdtiae ad @0yvaskt davitpend entadddch hdu&ﬁl&dmg agent or a

fluid control el enents rovi ded .ei r
chaofTRC FEEl A BRANRTS CTgte QAU T oDHOT g G L ey Beihg uid channels
321, Thes 7l wael h@@ntcrncdmeeltwem}ﬂe Qﬁé}e@eerﬁﬁh&lgt @t 410 traced\Wf dite 8ample are

nurmher of control or fl ow d|f|cat|o%
neutralised. It will be appreciated that t 1s can e used to help ensure thaf the device 300 can be

disposed of safely.

In this example, the pressure return fluid channel 340 can have any suitable arrangement, and this for

example, an alternative configuration is shown by the dotted lines 341.
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For exanple, the fluid control elenments may include
turbulators for agitating the fluid to ensure
WO pa0s/08dsé ng of substances. The fluid control BCEAB2M08/000030
may al so include restrictions within the fluid
channels to ensure certain fluid pressures are
mai nt ai ned. An exanple of a j$juid control elenment in
the formof an atom sing nozzle is shown in Figure 5.
i addh it 8o B b e Ty ARl ies B chgnncl defomation
of caxities ganl aenG RO ap psieased medsuaw@ueﬁﬁ cavityiangl g flugd chaenel. For example, if
v a i g
ﬂUIdCE dr%éﬁhagegtéy #rﬁufaglagrﬁ{évﬂﬁlﬁe ?‘Qﬁfl‘gel ﬁ)emhg ﬁlnllsr ggtjfegtﬁlgtopow into the fluid
changely thwesywadmm@ 4nl nfrdase Sn prepspesowitin dheglavibhe T adingt ghe effect of this a

ayed into the cavit
Caw%%gé B{/]\ﬂflé:eh S{c):gsntggnno"ri}F meﬁ't%ﬁJ éﬂgesﬁﬂ}% yyof the fluid to myx

w th any substances provided in the cavity 510. The
An axpmple O5ACGY sbaredrenestoragueathePrespEr BERBInftNG eayity wilhpow be described
wnhfri;flerteﬁcret@ﬁl §1Q|4Adan9§1§t' culate material out of the
ds. Control valves may al so be used to selectlvely
seal fluid channels, as will be described inno

In thiss exgmplep fhekavity ﬂOQMS| qonwtegﬁﬁraef&qlgtcg@nelhﬂp VR %5'48@ that extends

gradBY e MBREEiARIUNRE JfSHeNdvidy ¥ el vaklith o thelfRIEd UhbRHEES10. Tis results in
oné exanpl e, the sanple handling, device includes a

a beﬂwﬂfé@pegfcaﬂm fud a5 reﬁl&t [4s t}p(ﬂeﬁréﬁm‘gy olpme Qf e cavity is deformed in the

dire @i B hebiron 3@ frusey |ut*ge3$hr61i§ﬁ thd kdckl 420 @@k %md&ihbxﬂi@l NQ. It can be
m xi ng_ of subst ances to be further contrall ed.

seenjthat ttlwesh@gaq%lpeeca&py p}dgrmc]é ﬁlnAels fl}eeﬂ%wtq:té\e IﬂHlfiI (ﬂilaxggl 410 and therefore

redubds e prsaért ofi@fehinfd meceth@siGawiithin@Be dalikty. 1Hid catiebi J‘éﬂuce the chance
flow path 122; a second path defined by the cavities

of a qayiy rupiuing ¢ the flow path 124; a third path defined
by the cavities 115, 116 and the flow path 126; and,

Howdvdr atiwiihbepppriacisted thaedteytitd ¥hagea vf ¢avs cahlbé,usddli8 vandircfe@se, reduce
flow paths 127, se each of the paths is

or sugaE AT TS D ?ﬁewéeaeafﬁcwag BAIPRIEE SPRe FRmpiapegs, for example

to enS@¥ tHoyoudd thidify dfdtibktanddiivaithad thOvwvitg athtyeate ifgeld Déd the flhi@ shannel.
or sanple handling procedures to be follomed Thus for

exanple, this al
To ST Fpaiee 1 opergion ot Sapclsise 7005 = aFOR, RN g gl ebalspments may
be peovilled @ftm&isﬁmhdthﬁg]u‘kbbhaeﬁﬁls, onintifhinathe eswitidsi thegmseblesit The fluid control
bei n ied to the first cavity 119. Simyl aneously
ctemgts S SRR roVige AErm RGBT e PR T
cavities provided in other ones of the paths, with
For exasiplet ithmgﬂlmii xbmroeslebehus gnayuinplluﬁfedlrltl[batm’ﬂ dorf agistingctheiftuyd to ensure

mterrmxmgp(()]fu su[) n es f}ﬁm{i‘ ¢ ng'g} Sert _ILSST%/U 1% m/_\’uijn% g?tn@t%tns Svithin the fluid

are provi he su
chanhélato eeanhcqaamiﬂul@ressufewnd\emtalradd feeds directly into
the first cavity 119. However, it will be appreciated

An ep(ﬁmagr %%msc%htléél%ﬁerﬂegt g’nﬁe gﬁ'rh otf Qr@étoﬂﬂ%g{% zHgt@'Isrhng fn% Figure 5. In

e varie € nat ur
this emnplend ﬂudtcbanntlemo ib ehiomg qnemefcmd med caviti$40. Whe fleid Chmlel includes a

50Rliofel Aith&al & AL PHOUAGS 161 PR Adiflce, & HRidPR UM through
e L L

the fluid channel 500 in the direction of arrow 530, the fluid is forced through the nozzle, causing it to
be atomised and sprayed into the cavity 510, which can enhance the ability of the fluid to mix with

any substances provided in the cavity 510.

The flow control elements may also include filters for filtering solid particulate material out of the

fluids. Control valves may also be used to selectively seal fluid channels, as will be described in
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in branch or in tree-like structures as shown for

exanple in Figures 5A and 5B. Thus, in the exanple of
wWOo-2@ane346A, the sanpl e handling device 600 i ncPCTay2@8/000030

substrate 601 having a nunber of cavities 610, 612,

619 and fluid channels 6 11, 615 thereon. The cavities

610 are interconnected by thg fluid channels 6 11, to

define a first path extending to the cavity 619, with

the cayit 2 bei rconnect ed b
mor g et o T TP i oo M U RS R efren g spvaries of
techﬁih\&s.second path joins the first path prior to the

first path reachi ng the cavity 619 In the exanpl e of

i o 9408 55 SO E 08P, FRYAE B REIFRLE g b varios
comlifitatibns ¢éfeadieéd and ﬂaldtchsmelstaﬂluwtn mexnhg ofiubgtariges to be further controlled.
appreci ated that a range of different path structures
Thu %l'{ll xpi% }éso?g'i uf!y 1% Hg%%w{:éjiﬁclh& ustrated exanpl es are
¥ Or 't he B pose of "expl anati on onIy and are not
[ nt-endt?adt ;tat‘h dmﬁnéd byi thé @gmesTHus ] 12fapd thexbomdagh 122avi ti es

d fl d f
nd A ERER TR ol B L5 Rl TR FR ot
mubt i £thd path Bsfinad By the omiitiked 15,626 hnd:tﬁe fléve psth w6y ate

pof i ig B dpeetist | [Fa Rt Rems g 67

i ndi cator test to be perforned mdependently An
In use XaHIf EheGathk ﬁla{btﬁd tﬁhﬁmﬂy ﬂefpe&i\@lstllﬁstdﬁ&s td the tfindt savity 119 in turn. - This

exa t he sa a ncl udes a
al]o"?tfﬁg’gl'eét"}ém@%’i R | s ﬂaélpg’@??r%ce lﬂfﬁsoté’ r 2‘?1{033% ties 660,

66 | A, 662A, 66 IB, 662B, 66 1C, 662C, 663, connected
Thusvfoa etdmpile] tliibh ahoved ixEa0k, subsTBss \Gl'ﬂﬂﬁltheaiviti,és 187 11B,su@as to allow
mlxné%?fsa sgﬁd gnd6 gﬁ%pgnc? %ﬁogvegt %&Eﬂég gegl)lr?g F%SO%JU em%%lpfléa t? ﬁ% first cavity
119. CS)mpltzeﬂodsQ/ drieqentcadly, d:thleeSubﬁﬁﬂoﬁs cbel Iﬁ&,xecﬁﬁlt}jh@ca\{lta;es @kdvaled in other

Onesg)‘igé‘:eg’?% %ée n%l’ﬁurteﬁlt?eﬁnggstuﬁ%egioetg'g?%%ﬁﬁ% ies

662A, 662B, 662C, acting as respective |nd|cator
In the avanipleof Figire lidndieqathe rreqaevidddam tB6 hstr86 2@, ing@Rdlelapush that each
th . Sj t. iated b
path éspﬁgeé)%ﬁ%gle %%t #ﬁg({sﬁlrﬁétp'giktg) tfé\g)?glts?fa%ﬂy 1?}% ;ﬁgée\/el‘ 1}3%11 1{) %g)remate y
persahe vkitled id elid anetbatithersectnre opthe pathempyabdwn@é sncbd«ra@r@el orptpe nature of the
B, C respectively. Each path is
an££?w§g?e§§§§mﬁﬁg sanpl e cavity 660 allow ng the sanple
to be split into three portions, each of which is
Thust whilss ftheer paghg of &igarer s pre oravided imprreliel, dhe Radisingay affgrpatively be arranged
bty RSBk il BEGBS sA Bl gt or
"”xggﬁggmqggggg%gkﬁmﬁgggﬁﬁﬂg ﬁioc@dureg to be perforned
in parallel, on the same sanple. In this exanple

Thusg inrtg¢ exagwlesUIFiBB00A dhestemnls hendlisa dpyier G0riesdudes P]é“bF‘ﬁ'ﬂ}*eeém having a
numﬂm';I djrcal Res @ @(Y' 61'26%1&§%’ﬂu§16g}ﬁnne§5689 @llSt MOUEN The cavities 610 are

alternatively, a separate sensor 680A, 680B, 680C g
interpranpatesityciael fibidrehanmels 61 hdp definsra Erainatlyesamg tegipgavity 619, with the

cavitRS 3% bdi %ﬂ%co@ﬁ{&% by'ftuld’\éhlaﬁne%%lggp ﬁ%e%ts@g)nﬁ Rath. @this instance the
arrange his"formallows nultiple indicator

seconcbwsloms thedfigIpathtpaipdioithedirg Pabaenshias the¢aHy Q& f or ned on
a single sanple.

In the example of Figure 6B, the sample handling device deformable cavities 630 are interconnected

by the fluid channels 631, to define a tree structure.
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To assist users in deformng the cavities in order,
and in particular to ensure interm xi ng of the
W@ adpssdases occurs in the order required to peP€DADRGRBO0030

i ndicator tests, or sanple preparation visua

i ndi cations can be provided on the device. The visua

i ndications may take any oneyof a number of forms and

may i nclude for exanple col our coding the cavities, or
It w'gg’ﬁ%a‘?}g??’%%d Sl’lgtezh rgaﬁ%e gfe (Bff? gﬂt rPa?t stru?m&?%iul%gg I{l ?g&sn%rtm&%jillustrated
exanipddseiré &l thd Dlh‘p(n;ei rolf e slamagipn eslenatndra@ Bot iotentled  to de lrmsmg Thus, for
example ar\%gt%: %(ﬁ fiu?%:igtgr?erl]sw !iy\l'/]be ap;?ﬁ%g][ogtrbﬁ%tfé%tg% &f t?e ullq)strate.

cavities may be achi eved using an operating device, as
It willalsb bbeppdwsiitaditipe #hemmpidipks pdds avie|prdyededigachrofithgse h@r’ be connected to a

e [

respel%h%i § A agl\‘ﬁ%ﬂ ﬁatecg{/ 8‘6 ﬁb‘?‘t qp&vﬂn% QE 3 gpgie ggrﬂ)lg??i ()romdtcator test
KﬂwumﬁQMedbubmmdemmr t he Iike. In this instance, the

uni que identifier can be associated with a set of

An ekﬂ%ﬁ B is%@togﬁﬁﬂ kﬁ}g 6bn IMISCJ;(&H{S]@ Ehe E%l&l@%lﬂﬁ ﬁwce 660 includes

operate l'ow ng these t | ooke

p_a
asumg@@istlohawgrhemoniamempméewes 680, G EA. ééamééB 6675 B61C. 662, 665,
conngﬁé/d Jid 88id Uahnels 6704, 8708, 636 6h71h 16788 f621 B0k, O12BSERICS
are created by noul ding of the cover Iayer 102.

At | east sone of the cavities 111,
In this; qxp@pleyiine K2V 960 aFe 8% 2 seBRIF Ryt Ihe ér“fllai? ﬁ?\ilﬁe“o is then coupled to

threel AAALE6PA, 663 Bl 661CPRIAER nlikiRg bNde §4niﬂlé’\91tl§&ﬁéitsﬁ&taﬂce1so ¥hese cavities
is attached to the cover |a yer 102 a suitabl e nmanner.

are thygRen By ANNECiRAde ﬂir%e qayiﬁl%%ﬁ%y 6QAR: PP @pfingyRs FesesEiKY Bdicgior cavities.
The ﬁh{cﬁw Qetiey vrhl Q2BOE6I R GBY EdubRE to AsinghevhstdGaviREbary
ro bust to prevent the materi al rupturing in use. In
exanpl e, the cover |ayer ca rom

1 Wi B FRRS eR G SUPIey Bl S ISPTIEH S OReS dhgs fegpecive pths

des@n@t’écﬂrﬁiﬁ theNdufrix@s e B, @dleGieprvelyl. CBAcApathNiaRennBdted RCHHE Bample cavity 660
mng due to i ts nmol ecul ar. stru t re shift u

aloviits e Bl el A g PTigResEh i Wy it WSEFEF? fo a respective

indicBRH Mt G654, | 662BNEG2CS THIPhILHs tiret AF@rent MGicOOV REts ((@ysample handling
once forne jcal l attached to the substrate by

procgfutrsig be BB ‘%@P@pﬂﬂ o BeamGsPPlfg, or the |ike,

al t hough any seal / bond strong enough to prevent
In th&PdxainbleNg sgle Besot bW ishaRh epeRtinglicoss My thbe indiedor cERizies 662A,

oeuf AR Phheh aupitei €5t e iy BB BUETHS’ bbroviced foreach

indicdepERBE 66YA, 6628, B62@avi ties. I n one exanpl e, thi s can
be formed froma material such as a printed circuit

In anér%ggg g’a i@lel{e agPr’gclgw % ht Ca@rﬁ%}gf%lzegﬁd%ﬂ%s govea ﬁi)oﬁe uqmcator tests or

sampbotaandlinggiocetieesl to keperfimed @l d ivgde @inpket ri cal c on necti ons
to be provided on the substrate using standard

To a 5159 s queé gr%lqrgéﬁ}}eoc%%tlle I ?rg )y a}u? ﬁ%e&tla? tc% re %é{'mp)gng of the

T OVI he "su cover Tayer,
substai@ywcaats ih 2k orderFieguired td@erfcﬂ‘tmetm mdeatoe tisat @ SIaalpErprmyatlon visual
d fﬂg Ogg%(%uitable material, and

indicgt‘?onfs ot provi vice

The visual indications may take any one of a number of forms and may include for example colour
coding the cavities, or regions of the device 100, to indicate a predetermined activation sequence.
Alternatively the cavities may be labelled with numbers representing an order, or may simply be

provided with a separate set of instructions.
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may be used for exanple to ensure that the substances
are contained in an inert environnment. However, it
wowios/oki4@ppr eci at ed that any suitabl e form of PCT/AU2008/000030
manuf act uri ng process may be used. This can include,
for exanple, formng the cover l|layer by injection
moul ding or | ow pressure forygng using a male and
femal e tool, vacuumformng using a fermale tool, blow
ul f Vi Ll :
Alterglgtb\iegl %gfopggtloB 3)? tﬂ)é %Q/meg-% l%el %&}eg%@%r} g%:za’ltﬁgudg%ﬂcg:ds will be
dmm@hﬁWmmekuhmsmebhs or thernnfornable silicone-urea
co-polyners, to the substrate rather than using bl ow
A fuﬁp&laﬂgq% ?drgl'ledsa lerHagJilg)r%EJe{/éé €610 Mﬁh&ha GrQHLledidQ@if' ier, such as a
ernD or ranes, vacuum form ng,
seriab mgnbes,| umcws rbarcode orvihe Ihkval Inothiseinsignse.ethe amiger Wdpniifiencan "be associated
with %gg{q}f ﬂ?ﬁh&ﬂn@éeﬁﬁln&flrﬁ&ﬁ@ﬂ ortdgrcthy bdfes s}m%le lhe Hﬁﬁcg J all%ng these to be
that, tor exa sone cavities coul ormed usi ng
looked-fH @%iumdéon@mbi@nem%ﬁl | st ot her caV| t| es such as the
i ndi cator or waste chanbers, be fornmed fromsem-rigid

In on%réqc/ir{?ﬁle reh@iAital i Bt €r Sipo fape ﬁqge f(')%hi‘gf b"iﬁtef%l tfaa@ raﬂzactréaVe@ by moulding of
techni que, such as injection noul di A further

the cayer dayamtQ2y eAtilestsome ohthe £pYifias 1d hann é?os arg {ifled a#h syksignges required to

perfcpﬁ thO AR Gtof [0 BefstP Bl tun¥&IyRA LuBstRRS1d11 i9 ARAh& ol thEcover layer 102 a
substrate. Thus, whilst the above exanpl e has focussed

suitaplg maReeryse of a cover layer, this is not essentia
and i nstead separate el enents could be positioned and

The éd"]/Exelréfé? MEpiAN Aifictehfly ﬂémlﬂé foadll%wacﬁ:fdrﬁﬂtlkﬁnrcﬁ’ Ghe datitithSwell as being
exa Separate tubing cavities could therefore

robugi g0 BiFyesh e dnegHal HeH Bt B OHENIFIPE BEiCAY 13YF] @R Phed from a

silicdn® @ bthedsoitesih.aBiRsne idR6t B aB/ fﬁﬂnedtlﬁtotah@ﬁzﬁ}lb)’paﬁ'tﬂihm gHape by vacuum
arrangenent simlar to that descrkg above

formpg fup ghEHMalseRIE, strasiurg sRIftandF Peae FFa%/"as%“gerP‘ieF%‘é*H‘g a two-part
mouldRgAili@Ke typranedsedel PHenBIiveOtyer ohdreformvd, tis eﬁndany attached to the
predet erm ned and desired sequence. A first
substgite By, BHERET HGIC NS NS MFICIEP S H@SQMOWWS?%S@SWE& enough to
prevén® sptitHal o? Surédngaihder PRossuré) na}ibs ussganpl e, the operating
deV|ce is formed fromfirst and second rollers 701,

2 each of which €S protrusions.
The fyEgs SOl BRCEROTTB Brg mgront i Fiva sighiy Jprgbowing for casy
depré¥Ei6R AN tHeMdavisite hIrﬁ&leaexBiﬁplerth%Qﬁn batfoeredi from hlrlsatfﬁiaamchas a printed

| ed to .the roII via a . belt
cicuphoSTdghpER Pchger Bt et arent i ald car i R st o £ (Flame
RetatdiSﬁ J)%aﬂaﬂ?pdhe liR@nThis AYowlevb@rcal Obhnewvine o be protidedion the substrate
urth bn Figure 1C, is inserted into the nip defined

u“mbﬁmpﬂ't?:PﬂﬁFs 701, 702 and the motor 705 is

activated. The protrusions 703 cooperate with recess
Addn?léﬂallw avincededine taybrchasy BelProvided berseeretht kalistrath@nd gstcover layer as
oo 2Bt E R SRS kBl B R A S b g i,
may BWhused forrxdnplatocasisethatshd @bitarded o¢ patdiged i0én inbreéenvironment.

cavities In this instance it will be appreciated that

How%ver 1p w1l esatlppge%%{e%%ha?fanyFéu%utglg fo rf%‘ Aﬁnﬂg%’é@tqmttglgr%&@bmg Be used. This
can mclude for example, forming the cover layer by injection moulding or low pressure forming
using a male and female tool, vacuum forming using a female tool, blow moulding, or the like. Thus,
for example, the cavities could be formed by gluing a flexible membrane, such as polyolefin sheets, or

thermoformable silicone-urea co-polymers, to the substrate rather than using blow moulded semi-
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the direction of arrow 150 then this wll cause
deformation of the cavities in the foll ow ng sequence:
wQaieog/o8ie 113, 112, 114, 118, 115, 116, 119. PCT/AU2008/000030
Accordingly, it would be appreciated that this can
cause a predeterm ned indicator test or series of
tests to be perfornmed, depensgd ng on the relative
arrangenent of the cavities and paths on the substrate
rlgld or r1§1dh)llj’stbrsI Whl%hocoéb%m Ij})gttlgaevg’fggrq an‘l(ﬂ% V\*aﬁ st f Hﬂ%r?hing, or cast
sﬂwmwrst roIIer 701 operates to selectively deformthe
cavities as required. It will be appreciated fromthis
It w IF?EO e QPéypS{tedﬁtha Qréo 't')ingpéh &f gif@eﬁtot P eplnﬁr[y lénused so that, for
native exa an operatrng evi now
exanghds sorndentitigs tonld bef @nemesmgo frixiply memiganca mdlilg Bther ﬁavrtwrs such as the
mdlc%%@'mlv@a's J}r‘:ﬁi 8&‘5”@61 k&ﬁe@%ﬁcgenﬁg‘%lrd Qzﬁ& gc‘rd%lﬁtéﬁo%rtned using an
surface §O for ‘supporting a sa |ng devi ce,
altergatioh teglsniqueesusiaaphiectivameiiuiding. devi ce 300 of Figure |A,
as shown in Figure 8B. The operating device 800

A ﬁlé%l&] nge%%m@e Wi eh8ARiPLRRhIE AnPRaVifRE BURP RIrhed Wofrﬁﬁﬁpectlve parts

port nenber 803 is noveably nounted to the

posngmpftren the swsrrmv Fosewkilst the mbeve exauppbrsfomvesed ap theome pip gover layer,

this Q' I{O? %gs'eﬁ)tﬁil RARaL&GH SEIS)arfIt@ leBAP ul @E‘ %w&heé &Ml GRerdMAected on the
he arrow 820. The support nenber 803 includes an

substaa@r a,s rsweéxtr@huueﬁ@nr&otsmram ybipg érrdefrarlaﬁﬁ qonldgherpfogecheiaganged on the

subsiPRE, ekl bélﬁ’g hh& mtl@%uﬁ’éd §u'3§ar§b’so RRd Eeaﬁurﬂ‘OQE@rel%Dﬂarm @R @rrangement
perpendi cular to the sanple handl i ng devi ce

similapytetheah Jesgrihed Abevg- a roller 805 to be supported thereon.
The operating device 800 al so includes a pair of arms

As rihHoned abdveSh Apetatiey SRVRIMHAHyYbd 6tREd BalfoMPRR6rhatsdl Béfagkation of the
801, positioned at either end of the gulde 802, The

cavitigs iisa pradeiermisict apddesired seguenceyd Atskerample,af 8 OPaRpting dgyice will now be
descBRdVamSedpBAREFigBdd7A aMcfB.as a cable or wire, being

entrained around the rollers 812, 813. A drive
mechani sm such as .a ste 1
In S graitle REOREIPE e s fEBgS Eamal rﬁg’“ﬁﬁ‘%ﬂ%’fﬁ‘tleréfe’g 122 each of which
mchﬁﬁ@r@t&&dﬂ? meAs. shg\hﬁsgg}dﬂr Gﬁés%ﬂmibﬁérs ﬁrﬁaﬁ be Snobftep ksl dtive mechanism,
t he support ne suc e.support
such @34 mplbTr SR wﬁé*steﬁ@maarsocguréergwdhwﬂ'e o gk, 0 allow the

rolleflt€ PPRtatddRk ®pre@et&rminklirge.al | ows the roller 805 to be
noved al ong t he support surface 801 in the direction

In usﬁé ]'\lﬁte thErl p%r r O¥YHI§ d|e g‘ﬁ egﬁ}ﬁd’ 8’?‘%{1 Hses Pr&?fg’telﬁgh dg‘:‘rlﬁ %E lé \}nsgreted into the nip

definkd By thlbhlonehs 7@, t702 Bndathk @Mﬁorf?Oﬁ 1Mf1mtmtﬂ@rpraf'ustohe703 cooperate with

C ties rovr her eon. prec a
rece 4L PSR MU 01 o 505 13 s o i R ST Bydngf so ht e
test dehﬁe sn@l tkrobgnilk inipait d eredeterniifdd, rate hiliciciaus@sadsheseleot deformation of
0 squeeze and therefore activate each of the cavities
tec?ﬂ“?hrn To ensure deformation of the cavities, the

roller is typically arrange to apply a predeternined
In thd;oxmam& il Wild be eppraviedt thatsf tresestdeviae bf Bigerd 1dsis n@vahtghrough the nip in

the dzrectlon ot Srrdvy ?gl(ja {}]1 > s wflllccgus%sde% aitIO o¥ E)% céa\xltles 1§ gn% fHﬁ’Mng sequence:

117,111, 113, 112, 114, 118, 115, 116, 119. Accordingly, it would be appreciated that this can cause

a predetermined indicator test or series of tests to be performed, depending on the relative

arrangement of the cavities and paths on the substrate 101.
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spring or the like. It will be appreciated by persons
skilled in the art that in this instance instead of
wheimgsfsas ned from cooperating rollers defini NBCHADIRS/000030
the operating device is formed froma single roller
805 which is noved relative to a supporting surface
801. In this instance the sa?pte handling device 100
remai nsstationery with novenent of the roller 805
Thu RE thad éxashpleOths 8bREd Hollet 0204045 stub@)rc@vsuppcﬁnsthe deviiddr 100, whilst the
first g(lg{eg %ﬁlp{%)a;apeg\fc? S}ae?cgt!é\f%g/rgﬁcggllt %cag{tlgggsgrlélé{erfeé oIttvml be appreciated from this

that £¥@¥r 6f variatidnd @reQREHAdsibg device is used in
conjunction with the pr essure feedback fluid channel,

s descri bed for ex with respect t.o Figure 3B .
An gligmalivs) §xample s ap gﬂerﬁtg@p%grr LG 5 dpsgiped iy g o Figures 8A
and st ruct the feedback fluid channel 340, 341 whil st

cavities are being deformed, thereby ensuring that

i s, B0 1 SAHEE Pt SR o SRR A S g P a sample
handhﬁgrtids\ader, sgh |a§)rhetsm;iﬂe hmﬂhﬁg)dcrvmé 300 pf Figereemaapk}&wshmmure 8B. The
i.ndi,cat ed Bas bei
opergiie gy it A0tL s i 08 B Bl 57 R BRa THAk 4,
803 essmam;amomaeﬂjtor the pvidld totaﬁowammvememtoédwtshmiorttdmrheoB%em a direction
parafrgg? F\e OSﬁIgPIF qlan 1ng? velgr)el B‘nabﬁ'm p dlantr Ieg%j }{efsur()jpeo% T&%er 893 includes an
axle 8@4 peernﬁimgraiadyardlyorheleframpﬂl edingctmmbdralhgtcxtheeplmwl df gre s8fport surface 801,
and %\M%r}t)eglgﬁél)'?r oetge?gagrﬁ 1 dld[]e (ﬁeeﬁrgsclﬁr 9 ?’h ag}%)\?ilngérrg@eg %0? Q(;I'be supported
theredef orned in a preferred order. Alternatively, this nmay
be perforned for other reasons, such as to eject the
d in j
o SR0RE LN SRUEE, FH0/ PR 31PORIRLLTA IR i e sppor
surfaseli80 Bpositidmedvas eitiear leadiof thecawideb®02pr Bhei aimg hawe tobery 848, 813 mounted
thereoEI »§1tha4n eq%@ ng'nb%?wélt Elﬁ:ﬁ E Q cgﬁe gf%lf o L&}{%ﬁfmg@é %Gfﬁpthé Pollers 812,
rrect sequence, nd a appr opr’r
813. Aecinrvel |m¢glllayusnwsru0h9$ aatepmntmmrl &b) ie usast torotats (ileshroders ghereby causing
movéfr&r? ﬁﬁglregﬁ) ?slrs{r/néaﬁ@grs :Jlglr%%iiglg?s c}ﬁ%ﬂb@PSﬁl fs%f)ﬁ)tlédvtg ’theasupport member 803,
suchpbat tthecayppart membler xan heyooves aleng thé guidé BGAwndehactiom pbthgfstepper motor
roller rotation to be controlled, whilst allow ng the
'operating device to function soIer under manual |y
uppl i ed power, which is useful when the operating
ThlSd!élvw: theirellar $83 td be mevrstabongribs pupnere Aeriice R0 fiy the direction of the arrow
820, Qﬁ’ ”au'o%u%%é ﬁﬁllelaﬁ:(% &)hﬁo@%n%stﬁe EB%EJHQE el éh Qadhaihhﬁ-’ng device 100,
3 wth a mani pul atable arm suc as a
Whlcrholb@fn allows fardeformagion ﬁ%’ihaﬁ@’e“es reoNidedithgxerdn of the arm
can be used to nove the roller relative to the support
It wifl %faﬁﬁgmﬁgél-th REHEENE FURE 8GR Sdvk WRng B Q6HZRE dfaRe Qfnple handling
the cavities. Additionally, the armcan be arranged to
deviesi | 09wthisheauses thegpllr go peuepst and dhprefpre astyite qagla pEipg cavities in tum. To

ensuf¥ RYdrithi@ Jrifd daeHies %tr&%lr 1@?6 Ealtyrh@raﬁgqu %?;ﬁy a pfed@&ermined downward
not or, such as a Ste i's used drive

forces pad &if BB Ve TSR AUHRS mesltis| St riglp: the axle 804 using 2
spring)op IRMke SUCh as a control ler 825, to allow the rate of
rotation of the rollers 812, 813 to be controll ed.

A su Port member

It will be appreciated by persons skilled in the art that in this instance instead of being formed from
cooperating rollers defining a nip, the operating device is formed from a single roller 805 which is

moved relative to a supporting surface 801. In this instance the sample handling device 100 remains
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This could be in the formof a custom built
controller, for exanple fornmed froman FPGA (Field
woe@gssammbl e Gate Array), or a general procesBCTgU2008/000030
system such as a conputer system A further
alternative is the use of bl ocking nenbers provided on
the support surface 801. In jdis instance, the roller
805 can nove relative to the support surface 801,
sel ectd veI fQr t [
statlonery w1 che m%ﬁ ({C}” tm rr]cglef’ %yg h&?t gnttohgéalre@tl \)g ‘F}r%ff%{?;g 6%'2{?3%%5 in turn,
allowmg thle sdnipde hdndling mgcemﬂhebe pedomedoved, at whi ch point
novenent of the roller 805 resunes, allow ng further

WlthCI%YC e&nheet% gurp %Cqﬁfﬂ{?{ &%g\ leI Htﬂ@ (geragﬁ Qm qu 'u%(iqg c&rﬁ@ﬁctlon with the

tance, timn con
presssled Bedbacellvid chanatl, @squshéaed) Iqupsarn@e n'@tﬂmec'rpsct tMrwrﬁo%B tiayf roller 805

can l;e:éotsﬁgﬁed%ttflaq E,acioesf ﬁ(ﬂtog%r%ét tﬁ@ geledlﬁ Qﬁ cggrﬁlgf 34@e§14 IV\Mi nt cavities are

erence to ur es I'n this exanpi e,
being pépratedn@elﬁévcrsermgsth@tdhm e floy b o eryity Bl @ tb%aﬁﬁpfllté 315, thereby

oAbl A PEal PR BRE Rl PP THET ek 300 1o be

di spensed from a-stack onto the support surface 801
In thy gxamrt Sewns mewwment of dheonrbierduipdispted aubeingcia tgadireptéon of the arrow 820

onlypr}R)Wqudthisqg nSULRRRLAT B @w?ﬂ Q@Kpp%ma?@rﬂ%tech@ﬁﬂ@} inQQ be moved in an
devi ces’ 300, shown generally at 830, and whi

opposiét dirasiéen if despedi AHGHONY.fwshes mspiprledorpaf the ro/élegmabcke performed, for

nfHtd bR Rihe %%ofle? 8@9%&11&1@ mloPerfenP¥StHé RllePdIBAStHOWRMace 801. This may be
generally at 3, and positioned adjacent to the stack

requggpto amsp@\Mhﬂgcaaltlsq ﬁ@ Elampp|in shaRErEhPréeyi dkermiyely othis may be
perf&ﬁe@lf&%]?e‘ij rEds00 LRE 8tteClecBRO shRas hQIRﬂl'h?td'eQE'e 960 bR the operating
stack actuator 832, as shown in dotted Tines
<k“%ﬁ@9at|on of the stack actuator 832 is typically
achi eved using the controller 825. This arrangenment

It w1ﬂlﬂeci\6§re@at9d1mrth@£bo$@fﬂa{ ghyhansid ardvedRIh&RS 3800 PHIViBY as long as
al ready contain a to, be provided in thg stac

this G USROG WroclREeBeArrBeh A P UEAIEEs 308 arppriate times.

Accdriiggly behift 8 bRebiIhBIO MotdSsush ALK s8sfer nfdtdrUhaly béihde@Vsng@ alterative, a
the respective cavities_to be deforned as re U|re

clockyuark drYR YatHI WuNadisthgThing G P PRG350t A i 10w th rate of

rollehfb‘ﬂﬁ’él@fo be@oMeNRH, Sv UMb Y ing Shetpuiatin &4fe td ﬁﬁd:tld)dlsﬂlglyamder manually
|l e outlet 841, qg% be nDthed W%ﬁcent to, .or on,
1S

supp%lwepowbwe qh igyseful whengdha opegting IJERATE SIGTANMERLS:
841 projects outwardly fromthe sanple supplying
A fuflBtiopGonBid @ replacétht iexddéhs ﬂieﬁrﬂbaml‘la a@b eheaolidre8 2, 8BS with a mampulatable

su port urfac 01, This al. anpl e outl et 84
arm, AN DO AT I VO BERACS, TP OR b e MLCRE e R move the rollr
relativangdl ih@gsdﬁﬁ(\ﬁ Garf@080 1alah® eng aalsamaleemteOdtfenmnow i afethe cavities.

to npl e ca ity. The ntroller 825 nma | so b -
AdoiGr o BB (1 OF AEED RutDp e el 0 5° ot iR, ey providing
furtheBddntdsl ov&UMd Bcek a connector 870, allow connection to

any sensor, such as the sensor 131 of Figure |D,

ovi d in the s
o BB oo b TP Foth et bF At S5 Boonalaia uigote comrol
systelty siidhes @ @bitrodlet 825 B28ow Wi rate of Potition rof eelroless 82, 813 to be controlled.
ThlStCﬂléd%% ?hn f%rm 0 a custgmbbullp con¥rolqe$dfotr %xgrrppl o%gé Qom A'FPGA (Field

Programmable Gate Array), or a general processing system, such as a computer system.

A further alternative is the use of blocking members provided on the support surface 801. In this

instance, the roller 805 can move relative to the support surface 801, selectively deforming cavities,
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The controller 825 can al so be coupled to a sensor 845

for identifying the sanple handling device 300. In one
wezaspsagtc t his is achi eved by having an i dentiPCEAD2008/000030

such as a bar code, or the |ike, provided on the

sanpl e handling device 300. The identifier is

i ndicative of the type of sagple handling that is

perforned by the respective sanple handllng devi ce

and he is di U|re cavi t

ot R PEROS A TRRER: FATS PRI GRS TRURLFOIT e gl the blocking
member i€l @éneyvad, e whizh polBt @ enteet @ﬂtheng)llbroSOG pesuais, (ahowmgl dirthascavities to
be dtg gre%jg gmﬁvﬁ dbe%geg%?%dstggtf oy tlpl{sl 1é1§[anac%, dtm%l(r)tg fcgr? % conmﬁled by selective
remdvandlthertdockigfmetiber option is for the controller to be

coupled to one or nore condition sensors 855, which
A nuglrobﬁr Cf??lghﬁzlr g}gtlof alquaﬂur \!wﬂ?)h{vq)fe%r {EHBWEH}E%%’“?A f3%i l'%lres 8D and 8E.

i nfornmation such as the tinme, date and Iocatloh in
In thisteixahple.Hlee sprmphgddvinedd ddaptedvrsallpemiudtipteskmpiduindlingria¥ikss, to be used.

In o%eﬂ%x%wﬁ%ntﬂlpﬁlagﬂgveg %ﬁ'a‘ilt}ﬁﬂﬁ%ﬁg e hgtcl(ﬁt’ng%tE*I 4L 38@ Ys IBe glﬁpensed from a

tronre eratur
smdpme$$amgmoosmﬁhe80hke It will be appreciated that t he
formof the condition sensors 855 will therefore vary

To aglﬁ%qgls nzgseg @)drpsfu%m%qp pr‘w'ooldpdE for Quﬂp%ﬁfngq stakk Gﬁéalnif)le handling

e contro can optiohally be coupled to one or
devigps B0, Isbewn gﬂgnerahadﬁto?ro%@ém@ ig regaviedtie PGP Y GYP SeoTth3 1. A stack

actugt %38 ll'so&ggl%d U Stﬁﬁ:lﬁg %shown %eﬁ?aﬁ&'ap 933/ rﬁﬂﬂ)lsﬂtleﬁbd adjacent to the stack

enment s can be positioned to al |%. | ncubat or
830, @meg esingle synplebanghing ¢ryics dRplocbereipdigt fra tbl%%ﬁ@qlfém upon operation of

the stt?lo @QXtmah&?\% REbWERL dJREd 1in&O b} e@:—gloﬁfof Q}Kébﬁicﬁ%ﬁﬁto} @3?% typically
i eved. The control system 825 may be any form of
adn@@ﬁﬂﬁ@gmsy@teﬂvﬁﬁét can be programed or otherw se
configured to performa predeternm ned sequence of

This ca%g%f%tent%@l@ﬁ@ﬁ h@er of BEnAOMNIRNd @Ficeas002WERh QREAdP B thiM a sample,
be configured to receive and |nterEret S|gnals from

to be prepided invie sAds838r Faple oncepis'he sampie hangling dayiass 3Q(hepn "then be ejected

fromSthOEBcIC 930 BSBANHI¥angd N rSs%EétQE‘ Zaviflesdo %E QeRrm&Ussre@ired o perform
internal nmenory, or the Iike. An exanple of a nodified

samphggdingaandl i ng devi ce incorporating a wall will now
be described with reference to Figures 8F and 8G In

As ah Bitém&XaPhR holvbRr, S36RbR stisphdhd Qgicd 810, e d sambleddet 841, may
a substrate 801 having a nu avi ti.es

8
be moppfedi adipgAh G & es@epswamra%ﬂg?%é(}leaw OR&- | ﬁ'f“BéF 8&@“ 841 projects

outw@ARbif She $d h?leadhb;ﬂﬁgg aevite $40, @tai\/ﬁiddeﬁsta’;hﬂﬁalfolvél Itlﬂ first support surface
channels is

or the ose of illustration onl
801 Fins aaeiht S @R R B AVER N A HRNPIeE BgYek 91 e taawle handiing
deviée 308 d110R 84 euhpBd Beprovadet6lh yaniplogavie substrate 801
surface. The wall 884 is desi gned to extend above the

f th t that .th
The pifale YR GRE GRS P RE40 (i TRSEEE) BATIY E4EUrILIT QFf g be cowpled

to a gtﬁlfl&ftMO dfiot conrRbfineo aMRsdrheacts anthé eenkardl bNBigure 1D, provided in
evj ces 880 are oyjded in a st . as, sho in .
te sepplrgndicse tenres S0t | S0 et LRarE iR ey Bromined by e
contHBER2B] VIHIEN initiin bi@vsHhatdication 6f&xkis tobe grovdetad hn &at@f or the like.
the | ower sanple

The controller 825 can also be coupled to a sensor 845 for identifying the sample handling device
300. In one example, this is achieved by having an identifier, such as a bar code, or the like, provided
on the sample handling device 300. The identifier is indicative of the type of sample handling that is

performed by the respective sample handling device 300, and hence is indicative of the required
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handl i ng device 880B, w thout resting on the cavities

882. It will be appreciated that this is al so useful
wok@s/0831e6 sanpl e handling cavities 880 are bei PQI/AF2@S/000030

In the exanpl e shown, the wall extends around the

perimeter of the substrate 881. This allows a roller

805 of a suitable width to bg positioned within the

wal |, so that defornation of the cavities 882can stil
CaVl%(ﬂgP %%\Ilt?r ns?%ueggeu:ih 0\{\'% Hr(g'l[& I’é?% Q(E {; E gﬁeggiﬁgrﬁeters relating to
operamm sitch ass tthataused smwmms ofhebe rrollldr 805 8@8qedi ta successfully deform the

tin S|t|on of the sanpl e handling

caw%% %”%gbsgﬂﬁ$% Support surface 801, by providing

the actuator with a menber to engage during the ’

A furtberioptidrais ifgrthpeantreler. to be covipleld i) eneagrpnere icandaiebnt sapgorsaB55, which are
capagl%n&ede%ctlg f{n Fnﬁa?l n G2 réingé'r dlt?(ﬂ)? x@ﬂ%néqo UchBQes{ O This can include
l'eve si unctrtons: us, for wal T
inforﬁﬁﬁon: suvhegst bedinrep g and| lpcatign tin ofhighhthe pﬁemphelnaeﬂllrlgf W@Sh gerformed.

r SilrdrRR6Sh, | WA r@hadie reparding th
Addﬁg a?l% ﬂ{lg %‘23‘“' ({ f&pﬁﬁrﬁahﬁﬂg opt?jnon I's Tor the wall e e
temp[e@tdgee hpmpllta,cfmdprbs;m@n@ thy likeo rlewgLiproappteciatedishat he form of the condition
sens?ﬁ%%r\gllllq}ger élgldgpé‘nﬁﬁ)lg] f&'ﬂ]% II%H%EIBQIOGDC 09? Eeﬂt I on Of
e operating device nd I n particular the sequence
of control erations performed by the controller 825
Finally, [the qqnielise S%e@e opbelly he pavpled depns or mgre Reating prdlar cpeling elements

860 BloQidE® mgt‘he ls:ﬁ}fpmtt RErrRY rﬂ@@sﬁ]eq{eattlr@ BcdKREPleRentd %60 €an be positioned to
ssuned that the sanple handling systemis configured

aligngwiths mmtqrrpa@tlgqur@vggl owt]!qqsaglp}eu}pﬁyékngoﬁevggnﬁye@by allowing heating /

COOllh?gggubag‘ngqulbgg&le’%Q(p provided in the stack 810. At
, the controller 825 generates control signals

to cause the actuator 832 to e%ect a sanple handlin )
The genjiob&ysBBOS20r B bhanystore lof sauro! aysiembiebcanthe arpgrapmed or otherwise

confipRB 6 teFot 2pRedBRinind segh&Re ¥ Qonttdl@p&@iiérs Ol TIRN cdd@bller can also

can receive signals indicative of any identifier
optiqgally hectepligyed ' Eece AN IFERTR SieRYs Hewiresaectip ones bk secrs 131, 845,

855, SRNSRE c§fE3pondig ildtanbishih £5toe DB dASREmMAIGnGRIrE loftha ke
“sanpl e handl i ng procedure mblch may for exanple be

stored _in internal hin the control ] er

ne
An XEERIE P ATORPed RETIEIBHETFY GPiSral R GoEd Yo Wil e described with

mﬁnadeﬂim§MEJMQmaample handl i ng devi ce 300, thereby
al 'owi ng infornmation such as results of an indicator

test, to be s or, at e recqrde
I s R SR M Rt G eCqFO g0l PSR Pl oy g gumber of cavres
882 afat fluadétahyel €83l Roidedandedht QXLid peedivals Exanplésnthe arradigement of cavities
r. at |east one co tion sensor 855. The condition
and ﬁs‘H‘?g%aH‘éet'ﬁ ‘Bﬁ’r g PR ‘E}dleusgﬁtif’" OﬁPor mation that may be
useful in interpreting the results of any tests
In thﬁked’xﬁmplﬁptde ls;silmg htnhidang: dé\h(&C&SdeSIa:hfphe)valli 884 | ethding upwardly from the

nd r such. a
subs rzﬁ? g(#ln%ffli;l alrlhg évé'iﬂ cii% %%nﬁe at cl Ig% ﬁ]s ?eV{agg’f‘the catvmes 881 so that
the Walli8B4 hdlys redice therchasel beavit1b£8&2leﬁg actaxleetaﬁy ddffhmleldl Ker. example when
The condi ti n.in% rmation s typicall store F
e K TR racRTers P T PR & e Bl B FRyRE S Hiows e
sampoWendéing devdets tﬁSOA&hgf;er il theadtdck rtn atdt wal the Waﬂie884 of the lower sample
handlligg 865&:%%888, gvgl%ug res? ngt b r]’lsergaglgl 8§2 R wiff Iggtagpreciated that this is also

useful when the sample handling cavities 880 are being used.

In the example shown, the wall extends around the perimeter of the substrate 881. This allows a

roller 805 of a suitable width to be positioned within the wall, so that deformation of the cavities 882
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| ocation for subsequent analysis. This could be

achi eved for exanple, by having the controller 825
w@omssi4e@at e with a renpte server, or the |i kePCWAE2008/000030

wired or wirel ess connections, allow ng the renote

server to use or otherw se provide the information for

use during analysis of the sgpple. Wilst, the

condi ti on infornation is generally collected at the
can %glnt}% d)%%fgrsrr% esm a%l ?1‘1%nﬁn S tns? a(h? ngdSt 'Aoﬁlrthg}flﬁg F‘?'illneo\oall is that this
can d;smsu acgpawesnpick aam\ahylsxr 805, mnmhnidml@ngr;hy pdammf tmamahg\endlmg device
550 3, SR oI L D L8 8L LABTOHLAR o nasee i e
manjpelafiar preckss.or the |ike. At step 930, once the sanple

handl i ng devi ce 100 has been positioned on the first

S o] 8 t [ .
i WRERE Spbrebed 68 e BF (AR bk pdpe 80 16 ffeve similr
funcpensf oF med for ERarsple,ythé o\alll 8,84| qav @Ixme@ rmdl andy paveof die| perimeter of the

o . i n .o

s 8] 0t B ATELE V) L SRR R 4 e i i o
wall debereplateid dm ond ortninee spport inelsberD@xtmdglgtunwsrdbrfmﬂeéls sultsirete.

controller 825 will typically control the rate of

Opelgg%rﬁmetﬂé o;?efratfng %e\rlgel b in %%élcul%nl‘ﬂe elR8YP &n%éoﬂe@ﬂ'o@sr performed by

as requil ned sanpl e hand
the opmdbd&?éemlltnhmbe légscewslum mag detadtwithiesped (q Kiews %ar e
defornmed as required to performthe sanpl e handling.

For th@ pﬁB@se%*@ﬁ@x@m{)lE hi 8 aRLAEEHS tﬂ@één@iegfﬁndlﬂlglsy@&n [s@bR¥iduRd as shown
he rol 0 cause an inle

in Flalam &Pi wih gawmkes o%@pleéla@ﬂ@agewws?ﬂo P’Hé‘d?ﬂﬂ‘ |ﬂe‘=tstask1§1%f
the sanpl e supplying device 840, thereby allow ng a
At st%g@md) Qhd EonRBI11d180Y betRFhtds Qoﬁthﬂ s@ﬁﬂp kecaignEt hitGatsleBBRGE eject a sample

t he process i s used erform an di cat
ha“dﬂ'é%f’e“’f%%‘?? e ek (30 O S 1 e e W s Agstep 910, the
contlt()h@r £8RaH RGeikMERR AKX Ehivabf &l eqenifd probiied oﬂkﬂe@%pl& meéndling device

ontroller 825 to determ ne neasurﬁggnts durin

300 affct“é |thet ¥BSOF B3¢ gpe) lldetltéf'éetr cpn bf) é‘feldotf) TRine) /aos'amf)% é’landlmg procedure,

whlthﬁé&I for @kantf)e bé Bidiea ah therhzﬂ&ﬂerﬁd?yi wafhtd @B abhdgolist MSG Aﬂdltlonally the
oth ermnse out put th g%é gnents or results.
5

dengiearpide e 1R oG e aAmgEnErding e, ThercBy allowine

infornfa€lbi€ 8lch Ve r&dultd Beard BaicStof RStkd Be staRd oplhéivle ﬁﬁorded for subsequent
indication of this to a user via a suitable output
revidevi ce, such as a display, printer, or the like. At
step. 950, rotation of the roller 805 can be used to
At sRp 920, thd@ntrliep RS Brﬁfddillyrtglldﬁvaﬁ&to?@%ndlﬁm mmmxioa fhyn at least one
vice.i.n a.direction

It
condfisoihot RS, AR S8 B R R ey o et
interpfafiig the eesam»f&nﬁ estS hedfethed GALHS c&lﬂdc&d&alﬂ)l&aimthcﬁlg d}:tah)le regarding

the SBIE TAEAIPG GNP oAl (PGHERY , By PRCUREN ARV hperatre,

humﬁmykﬁhh&mﬁQWMMmh@ahbGnﬁeHBNICe in the controller 825
this all ows the results to be transferred to a
di fferent | ocat

The APB tf(ﬁlain %fltyon lér%péc og%dngqg%tger whl{lgjl %? Eéreggp €r. %4 all%w ﬁqr subsequent
retri@@alpHewé\arn dihdlﬁgladgvmcadieﬂlﬁlﬁ)/elyt fHesinforyatioe cosé de tmansmltted to a remote

location for subsequent analysis. This could be achieved for example, by having the controller 825
communicate with a remote server, or the like, via wired or wireless connections, allowing the remote

server to use or otherwise provide the information for use during analysis of the sample.
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treat the sanple so it can be physically transported
to another location for analysis.It will be

wappsogisat ed t hat the above descri bed sanpl e hROTAU2S/000030
system can be used for collecting and handling a w de
range of sanples. Furthernore, as the sanples can be
held in a treated and/or stabjlised state, this allows
t he coIIected sanples to be retalned at the sanple

en1 or. a du
Whlgﬁ qleﬁzgn Oﬁrﬂatg)n S Ay %lg&%cp tl,t]}}iet'untui1 Elte llect1on ﬁle condition
infoe@ifibn Roled baldlelcreg asamppkmblel Mitrie] SLtcheas Sltuamg@a&iiﬂb mfalysxs and this may
depee@% ergqgggo VI Cﬁ1$ ere ofs 1n‘fE gosnt &%bct% the %z!t]ure of the sample

g re or analy nd
analmsnew,gsat:ﬁmmwr@vhed&d Anot her var| ation that can be

used in the operating device is to use a profiled

At s[eglfks o2l th[%xsgxgﬁ%%agcilm%%?eo Mld(%s ri)lg%% ?ﬁlt%ﬁé& [)A ﬁ%%rw %@)ort surface

f'érence 'S exa
801,ozpesrhaWn rig Fiwwé 8B, ihecdrivd gsechanism lise petive®d to ptlmfllsmedlevhancﬁimg to be
pmﬁ%ﬂ?d nore recesses, shown generally at 1001. As a

ul't, when a sanple handling device 1030 having
caV|t|es 1031, 1032, 1033, is placed on a substrate
ThiskgR@|ly invelvesonedes the olers(s g drersanple dandbing Hevige 3AP irhthe direction of
arroéf eéZ%C ttl?egebg aa\ﬁogvkn%S seq?«g)glgl aecrfortnﬁﬁorp %Y'tﬂé/ 5:1\9&% 'ﬁ%rlﬁg this process, the
e cav I's enconpassed within
controélere&zé Wil pjcally c«nrt’qrel therate pf m@@sleatmf thearioP¢re82d capid aeay pERg the roller
805{%@?&1%5 Eﬁy' Y geﬁn%d %%Ble %H&[ng pT@é&ure at%er%i;}p%uhﬁ% E{ag WeCcavities are

thr's i nstance the cavi ty 103
defogupdese resdirestto gerfamtbelsamptt headdequent |y is excl uded from
the reaction process. Accordingly, by utilising a

In oﬁeoéxlaﬁf)leﬁﬂhﬁfﬁr&cgg iyt zhsoalﬁﬂﬁ&q{)taﬁﬁ h¥ rélfep B@S @Q%ﬁ’seraﬁcﬁascﬁsthe sample
| ows "t he rol to effectivel Yy

handliag detife, 30, toagnErgeatih tﬂl*f‘emti‘]&V M e%ﬂwﬁ?eﬁla SyPRlying dgyipofeo. thereby
allo»dllné § §InIM 00 bl R Tded &5thO8shplethal@ing ldblitsSR@. t 0 perform
ferent indicator tests, or different sanple
handl i ng protocol s or roflles utilisin i
If the RFASESS IhAsE 19 PRITOFR\R dRdicafar tegf. [thenihe resifs iﬂHf ea* ‘t%doffecad using the

sensﬂlg ‘afe%&eeﬂmr AsteB04@f THiDhFowlsARdRIBRYIIEP 82 3@ Hteking ﬁtéasﬁferﬁeh@ during or
ove described operating devices, Wilst the a

aftergibe énciopien (<5p b BEFTOHEEGRAICB 4 Fraeok e JRichipr gt aRd optiagally store or

otheBfisefouth kiRMmeakirembdtd oRsAPPTRES Rt Sﬁn‘tph'@'the&fd))itrm B2ntmnaenerate a
for deforntng§caV|t|es may.  be used. Thus,

repop iesjseB Pine S Tl and FSVida 0n (ndkationest 1his QB P igch suitable output

devibBEKAkLS ¥ diflay Bhster, bOhe BREANPI € by having a user urge a
finger or thumb agalnst t he caV|ty Simlarly, any

At s?egiﬁS{a)l? lg)gatlgg‘%?%gl 9 grdg(;‘S gagﬁp g(? g}aFJ]%%rtEgé%ngpgg Iﬂﬂhﬂing device 300, for
exanfipi@BPrging the FBAYHinialdirkdt Dy roﬁ;ﬁosﬂd 16 tifdiredtldB. of the atroivs20.

exanple t he operatlng devi ce includes substrate 1101
handl.i n dev ce 112

1 i PP P BE TRT SRR AR o B Darfolieced and
autoﬂn@ﬂiddﬂj’z Q[al)&étpwmlidut ﬂe]qfliﬁmg ugep ﬁitdrﬁen&om Lmﬂrﬁﬁorﬁfly,a@tlmmr&ng a suitable

compygicn A TEoTEdTe S5 ARE Al FOH ReresTpygre o o diferen

locatlanlfOr, reViowar flsthér@algsipport 1101, thereby urging the pad
1112 against a correspondi ng one of the cavities 1110,

Altex['nlaitéve? ch%a}yessa%gle]isl g‘a%tutrer}iemﬁqm the Xamp(l)e tga%ﬁpngnaev1ce Y@drﬁtrllst mz%f be used to

treat the sample so it can be physically transported to another location for analysis.
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arms 1111 can be achi eved using any suitable
mechani sm such as a using a piston arrangement or the
wo 2008/083340ne exanpl e, the actuators are provi dedI/An2@8/000030
arrangenent corresponding to the |ayout of the
cavities, such that a respective piston can be used to
deforma respective cavity._ {fowever, alternatively the
actuators may be provided ina nore generic array, as
It w1f‘ 8e %orfj:éaéegf t&%’i t}he ] oxléac}ﬁs% re(? b%np?cla f\]ll }éﬁ %gs tstre]r% c Y e usg;éa’ F‘?Q&lectmg and
handﬁhg hiwidd ranbe v e sanaplasu nﬁeﬂ'lem’iordIa‘Sftbe' emm@owhrlxel held in a treated and/or
ch as |It r.v
stablgﬁegg%tef ?}m %P]wl 6 oll (ilt\ele esr%l €S t% g% re ame@%’ th%esargplg\{llmgﬁlgg tS)Qstem for a
durat@ndfiale] @dh as/ \sqzeecor fh|emkexﬁnpineurmﬁneana:tmmthe:ﬂystvmIcmecamtlhllle handling

sampieéémp ﬁl}e tstﬁi&sé@ oq sg\rﬁpég h(iln% m% aerﬁ; eels é@o %Iéagfia{ugt?%ééﬁ\: atfr;llg gollected samples
then péiny teeh@dedofior ztriaBmS talois meswt seack Pdgvideddt h each cavit y being
associated with a respective fluid channel 1203, 1204.
hannel e
Anothernvarlatlonqhzﬁ a?aré gg rlse%%lg At‘he n(g)gllqugg%ﬁce i£% §s§sa]]§9@lej E)oellrer an example of
which philkn@y bd dbsmbed wwmeafercrite tQ:E\lgurteglIOI’Q@lloCs initially
defornmed, fluid, such as a sanple or other substance
kS d.al i 3 ect
i el 5o, SRR, ARG, 00 s
sho“magr:hwllﬂ@towoi s Adef rgsulietvhen hisample bardling devies H03P élamag/ éavmes 1031,
1032a|l 6’3@9 Qgcgtil #' su%ﬁpa&‘nﬁbolglg‘}ede fd@@ Cglll 'B@%r%@d &f alﬁéﬂewuh selected
his urges the sealin 06 out
caVIttebD@uﬂeaséb@,caImBBén dsiaesylts thecavity il 2c:llila apasygdogithin the recess 1001,
as th%,E)‘?lErer)S gk@&kﬂp e(n@@ 1Jdo%d-“$e 9@?{% % ea%ﬁ oﬁ@ro"!rl‘)u@tas #oQ9-in Figure 10C
prOV| In the cavity 1 may be any form
in thigfinstangd e camity lgé%mllarrqt 9e payeenqd pﬁéfzﬁmeég prngequenilyds excluded from
ﬂmré%ﬁaﬂﬂé I|qU|d to thereby ensure correct operation
e val and in particular, to ensure the sealing
menber 12Q6 can be urged out of the recess 1205. |t
Accagingly. e uaifippee rolerriofirdyith RPRIORIFF Y PRoftionest receptes ({lqthispllows the

rolle@f005 @@e@ecﬁ%‘} 5eq)e!c @JP}L getivak wR hGitidd WK fnl dtn ighaderest roller designs
such as the Tluid channel 1203 to be sel ectively

to beptthissdei@. Peflfﬁms diffgrenpiadigierdests ogidiffrent samplyhandling pr%@“”s or profiles,
utllle}%u coﬁ‘ﬁnén%aﬁﬁlgthﬁﬂllm?‘ay\ﬁé‘ée Nt wif bd Agptediafeld ANt §|pﬂﬂﬂed&oller of this form
ferent channel al so pe appreciated t
may bweémﬂéﬂaﬂﬂg ebqve dercebedipprratingsderises i | | ustrati ve
pur poses only and that in practice a nunber of

Whilgk fhteedbﬁﬂst JALHAOSHRRALS dBYesDIRave FBEsie@ GOtHel @k dflditdller, it will be
flo An alternative exanple is shown in hﬁure

apPrecip O any Freg NS aiFaN BN SISt B Wl Mg ey described

the cdAé} da 6¢ B&IEiPned nfadivdlly Yoy bkt foreRithple By Mavinga fidetiirde a ﬁnger or thumb
channel, 1302 to a cavity 1303. %ﬁe fluid_chan

el
sEaiTo g PO c SITHBEY <Y o1 bl IS HTESTE o4 APRY 8 36505 13 U eHUPy Gpn be used

in anjo’é%ﬁmg/ﬁewae aAh bRiplablRdwieRbizare 1 1864 he. ng provi ded
bet ween t he f|UId channels 1304, 1302. When used with

an activation de s the tlvatlon devi

In thig SXEFRIE&6F PR Ge nsUey wEs |10] FasoPHo P aHpE Fandiing devic
1120rHaliak b Wemb& of b@n&am l&hé}&b’hd |1h figs eé@mpleanla@tor Buppbr 1110 supports a
numl()jelri) gc%ula?orr]s f%];mgdhf(ri‘omaarl }r)z%V\{ l}g supported by an arm 1111. In use, the arms 1111 can be
extended from the support 1110, towards the support 1101, thereby urging the pad 1112 against a
corresponding one of the cavities 1110, thereby causing 1110 the cavity to deform. Movement of the
arms 1111 can be achieved using any suitable mechanism, such as a using a piston arrangement or the

like.
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Accordingly, initially the roller 805 will cause
deformation of the cavity 1301, thereby causing

wo baosais4be expelled fromthe cavity 1301 and BPE€TAU2008/000030
along the fluid channel 1302, in the direction of the
arrow 1307, and into the cavity 1303. This w |
continue, until the roller 89b_reaches the position
shown in Figure 13B, at which point the fluid channe

In ogrg’ gga[rﬂ)ﬁ gtgf ?c%a'to\ff Ll%él ﬁge{iegidmg%f g%lgm e?%ﬁn mgit% layout of the

cavmd'selseth thay atraspsctivel rblstplesaull tbellneda tcprde@gu re r¢8n@qtlé%t§éwt>'n However,
I thi : t

alter‘hg%gl& t]%{(ﬂtugn)?%m%lhe ) 8%9(3& ga%(}? ﬁ]%r:fg %édyi%% sg@éltq hﬂé lﬁg\g'%/ 1¥B, thereby
allowing dwangpg‘emmtdo bouskd with alvarrety eflsavifyllaiodtschannel 1304,
in the direction of arrow 1308, and into the cavity

As o:lnﬁgéd a0 O HifRgl f'dlf’fé}eﬁt Qb a)?él@f?f@llnt@suéhhfs th%tes d?fvalaes may be provided
or convol ut ed channel 1302, allows the

to aljay ﬂ'eﬂ figehetwsen ﬁlet%\'?destt@ bs sorsrollpd b ypestisl expmple of amﬂrol valve will

now%Eﬂ&@ﬁﬂ)edjvﬁQl%efeéﬂge tb%%?es GORLAPLIoE he flow of fluid into

e cavities 1303 An exanpl e of the use of a

control valve during collection of a
In thipgrameledBycravisies 174, ifi2eare gtoxided g the SPé%fﬁ@cltmt wﬂrcrefgcarCéwty being

assoéiﬂted bitn & l?ésﬁecﬁ)é@ﬂﬂh €hanh1826310564° athe AlRilechhitel W2 SncRudes a recess 1205
umber of ferent cavities 1401, 1402, 1403, 1404,

ComwﬂwsaSW@@%W%@P“WP?%S%mﬁFFgﬁb@59m¥? 1419, acting as an
i ndi cator chanber, and a second cavity 1420, acting as

In uR, WRSH tRe ENBPPEUL. is Eﬁtﬁﬂy Qbfolrh, AR sutiess alddfiple 01:4)9131; substance is urged
1403, (1404, 1405 are coupled to res ctlve fluid

alongs iyl chansed 120311 3he difcabln ofthoarow 395, e Fsigpee hogyever when the

cavifyUR02 GARIPGEE thi$ Caubdstahiid tohBoveialdhk tlﬁiﬂ&ﬂ@&lﬁanﬂé”l@% Brth@direction of
|l uid channel 1429 which |nterconnects th

first .
the dERAIB0E. T WeasThe SrolEsBrEPeE hARP8r ol 19eGecst f20snd into the fluid channel

120 XRFBY Blockiietht Nuid@h&hans shown € 0Zq9Or at es a cont rol
val ve 1431 which is coupled to the fluid channel 1424

o.all oqw the contr val ve to be sgelectivel ctivate
The Byid peovieddp ihsrcayy f 3#% AT 3P T 4°fe'ﬁl"H& buﬁﬁﬂ%{? YA M ’I“&‘fmpress‘b'e
fluidi Such Ba4 ligled ¢s ihbeby alsonéoméct bpef#idp @Lthe Walve;iagd ingartitAlag Adensure the
7B. c ingly, it wll be a ciated that the valve
seahi&Tﬁrﬁ‘g‘Hﬁ?gA ?5‘3 bg uf%‘?él PUf i |reccﬁsfspl§55§ ontrol | ed val ve or
simlar, which is selectively opened or closed by
It wﬂlplphr fifprdciated thattthiy abm dieredbre tha elsmami dcy ad 4 @dntroNabie rvdivago allow fluid

changgf V%%ﬂas tﬁ4ﬁ rcg?n% \\/QO? ?o ti Tbec {J u('ék%ggﬁ?nnclgrll bél' 42%%0 divert fluid
flow1d:34ell ak fo coaeol ridvemerdt@f ﬁmdfﬂowyakﬁ@ mddfferenbehanbdl | | sed t 0
enabl e DNA extraction. In this exanple, cells may be

It w1'ﬂ a?s\(l)lbg %gprgmat&ﬂt%at tplg raTlpo%r—dg's%%‘l?ed eQ%rhquV:l r}ge lltﬂgfra?% })l]c'rg%gs plﬁy and that

VI ruses or cont a
in pmticlalanmmiber gfadqﬂleent Defheemeatsi oay bf uteao @emror.l yhui4fddw. An alternative

use t he sanpl urged into the first cavity
exa j r“nFFgﬁgégé%ﬁjgﬁ%h this the chanber 1402 can be

deforned causing a solvent to be supplied via the .
In this| exardplethnseaiplelpadlinealevine 1 WAvhdyded 4 0®ity Ha0 klggupddd viant fgid channel

130fto|ayc§i/i§y {3839¢R¢ fuid léﬁzﬂmasl 36 g%isg 9fled V2 at}ﬁlid channel 1304 to a cavity

1305, with a rupturable membrane 1306 being provided between the fluid channels 1304, 1302.

When used with an activation device, such as the activation device described in Figures 8A, the roller
805 is moved relative to the sample handling device 1300 in the direction of the arrow 1313.

Accordingly, initially the roller 805 will cause deformation of the cavity 1301, thereby causing fluid
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formed. The cavity 1403 can subsequently be deforned
after a period of tinme, supplying the detergent to the
wo poossmawi ty 1419 thereby causing cell [|ysis.PCT/AU2008/000030
Subsequent deformation of the first cavity 1419 wl |
urge the detergent and |ysate through the binding
membrane, which in turn bindgsthe required DNA
F0||OMAng this, the nmenbrane nmay be mashed for
exa sol.ut i thr

to b %?nfé"%\é]erf@g‘g Eié)g g\l\g%nége@ g \?In% the o uﬂ gaélrrlé ﬁ? gle dnrectlon of the

arrow QBOT;|aﬁdI iirtey theldaviey 1303ber lmppﬂle@mamzedurtth alte wileri Sﬁ)g red@h@ the position

o BIRS5S Y TR SRR R B2 LSRR by g0

the d&hit}c Mm3CELCit Stileinp @eforsddeandaiMiid yxpeHed tlmwfmg, dmfwrllnmtuhom a pressure

el 0B S Rty Ot ot 3 P e v
memb#idd 1 Y6 tbrebyaltowing fadd iofiiwedorghte ffwd thianhelu 3041 & thd@liqctlon of arrow
seal i the fluid channel 1429, downstream of
BO%ﬂ%LQD%hC%’UP%5Channe| 1425 joins the fluid channel
1429. This effectively seals the waste cavity 1420 as
Accadinglguih this whaewplet the ussaofiatshaped 05 chsvotleddotuidchaniiel 13042, glidws the roller

s A ORS00 00 A BORRTSe, FRE0h  5 ns
cawmadRMﬁsﬁﬁprocedure can be used to all ow DNA extracted
fromthe sanmple, to be eluted fromthe nmenbrane and

An e§5ﬂ?ﬁ£ l)ietqcaﬁs% otfggorrtxlof vc‘atlveLjJSI'J F({lleétwﬁ)ﬂ'l?)’f ng(NA sA ﬁeQHﬁ{Hw bEescribed in

I cat or e apprecr ated that
rmH¢ﬁﬁmabﬁueﬂﬁés@F@b@d4deV|ce and manner of operation
allows a wide range of indicator tests to be

In tkﬁ’seé)%ﬁlnnf)gegle sh&%ﬂéq'omgnchpi'é; a@Qﬁlbér'&qd‘if?é#entt Qavitict €19b1,f1262, 1403, 1404,

lorine or salt concentrations Tes
140% @geﬁh@fo‘éilﬂbérfﬁ% cputyhtﬂdan@,cﬂag apan mdicaor fambenApd,p geqpd cavity 1420,

actm#’haglae%gt@ han%?t HalYf oi’\@{ee{avﬂﬂé@llhély 1'46‘2 rREDt ok LRI KO Loupled to
for water borne ens I n enVlronnent

respepgisg flfig ehanpela ddukt2eh clzaliCZJ 14%@%@% tyia enggted to either the first

charﬁbg?( '1‘915‘9 or_a MubdEnaRAYY 11489 mﬁhimﬂeﬁort&&g 2 EHARDEY 1419 and a second
humans Test for Legionella in soil or

changer 1428ndi ti oni ng water Test for some | aboratory
assays - research or clinical use Test for bird flu

In tH¥ e)éainbiéf tHR M EhapAdl ruhc%époeute%eea&%ol Vet 1430 eriUhulg%oﬁHled to the fluid
other narcotics in air orts custons or

chantreld#24; &y allgwthoranEopatys é@%ﬁg‘esvveéyO%Phaéed byessto m@wn&ﬁr*ﬁﬁﬁvﬁy 1404,

in a MandeP §i8GIhr ©aRd: i8R iPAL bOEERHh rel-}%‘éi tof FQgur& UM ihdVIB. Us&Srdingly, it will
m cro-organi sns and di sease

be appreciated that the valve 1413 could be a hydrostatlcally controlled valve or similar, which is

selectively opened or closed by appropriate activation of the cavity 1404. A binding membrane 1430

is provided in the fluid channel 1429, between the first cavity 1419 and the control valve 1431.

In use, this form of system can be utilised to enable DNA extraction. In this example, cells may be
provided in the chamber 1419, allowing the cells to be infected by phages, viruses or the like,
contained within the sample. Deformation of the cavity 1401 causes the sample to be urged into the

first cavity 1419.

Simultaneously with this the chamber 1402 can be deformed causing a solvent to be supplied via the
fluid channel 1422 to the cavity 1403 thereby allowing a lysis reagent, such as a detergent, to be

formed.
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Test for plant pathogens or diseases Test for

genetically nodified organisns - plants or aninals
waoiiosiosR4@s an in field sanple handling and  PCT/AU2008/000030

preservation device Tests for detecting antibodi es and

chemcals in the serumof animals and humans (e.qg.

speci fic antibodies, chem calstoxins, biochen cal

enzymes, specific proteins or drugs) It will be

e BR8P P B Sy o e o

first 8avitg @ gL oty @xginsed 1ysis. t9ubseqmont daformraridn oftthe Brsheakis 1419 will urge
he devi suitable.for performng tests that. .

e deeh bt B Buencie B nBhhl? st ki Bche reauired DNA

Followih@hisf the inleirbiate may hé washsd, farrexaroplb,chyluyging @ vadhirigrsolution through the

e SR PR S RELRRLE P TP} e o
durinkhthis tpedcessianyl wasé prodiasduch ss thatigagded sbloti@owdlrbeftughddantinthe second
.of reaction or. process.in which an output indication
Cav“?g%or’ g@fcbg‘g.s aSTthgw ST M Slibst ance is intended to
enconmpass any reactant, reagent, chem cal, conpound,

Folldying deforomtiomeftthy ¢aaity 1405|theqavity $41us dedormed, dahsng 4 Reid to be supplied
. t.he {] Lol i V€ ich is i .
v JERLASEBEL |52 ol ASFAIAE il s oTE W3 e i
channeit é@gledbwnstreaat eff where dimey flhidraamfel d4dnjoins the fleidcthenmed] 1429.  This

. ¢ ) a0 D P -
e Bl 0852 A0 42 SO0 A0 A 1AREL XA, i i v
urged nlohgithe flufsi¢haire] XS ani radkedtotthe Brat/davited4 1 Sohanileths filter 1430. This
back&%éhlsﬁrgge%ureocran tbp %séd: :{6‘%-1105UX§NA %&%&@Int%rh Bk &H‘\%W@ﬁ? €fited from the

at l'east sanple collection, partiral or total sanple
membragatndesupplied &mth¢ Erspehemberditi Hifor sksaglent use orangedicatardgsbr
sanpl e analysis, for exanple, through the performance
of appropriate indicator tests. The term cover | ayer

Uses . S
nmerely refers to any |ayer of material positioned on

It wiiﬁ%E tg%ﬁéciﬁédl thf fthel BEVSIBSHERUE iR Uhd AGkher BESpeRASH Alowsla8flde range of

o e art will appreciate that numerous variations
indicgiqrteptd i HejpselermsAsneipding, becghlimisgssar ent . All such

vagi afdsORSevithifibbf dfetnt BN WHH i 5&4&%&@"‘3 apparent to

persons skilled1n the art, shou be considered to
f akl Testflr feod hamnepathdgensanpointed penufhciere phwhelesalent i on

br oadMﬁ [ N0 %E‘f r i bed. THE CLAI M5 DEFI NI NG
18RSt : !

THE | ?%%r(kﬁ%y e%&ﬁ : S1) A device for use in

hamd| Testfoawatarplre, pathhgensl emheenviromhandi ng: a) a

subst attg; h2lrqd ncHrrb.er of . def %;{a{argi g.cavi ties provided. .

on®a SHHPLRRETIPUSCREM S B PP ST M) 1RXE} ~ Byihe R reniaent

cavi thaedlinger mchumasanpl e cavity for receiving a sanple;

n

a 9’ Test for Legionella in soil or air-conditioning water

e Test for some laboratory assays — research or clinical use

e Test for bird flu or other animal carried diseases

e Test for drugs or other narcotics in airports, by customs or police

e Test for airborne pathogens or toxins

e Test for animal or insect carried pathogens

e Test for human viruses, micro-organisms and diseases

e Test for plant pathogens or diseases

e Test for genetically modified organisms — plants or animals

e Utilise as an in field sample handling and preservation device
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c) a nunber of fluid channels connecting the cavities
such that in use, selective deformation of the
W@ 200808336 causes the sanple to be sel ectivel y pomaunmd000030
with one or nore substances. 2) A device according to
claim1, wherein the sanple cavity has a predeterm ned
volume. 3) A device according;to claim1 or claim2,
wherei n the sanpl e cavity i's coupled to an inlet. 4) A
devi ¢CO d .0
i ndl E'geé 8t0b0§llels Srr{g gf‘lem{CﬁgS 1% glle S rum ogarbxggls 6nd hrutr)nélas (e.g.
into dphc&ﬁsaini‘pbcﬁescamnﬁqa] tokins, Anodbam:czé eauyms,dpwgﬁctmota'nyor drugs)
one of the claims 1 to 4, wherein the substances and
It w1£1 IP)e a prerzpateed tﬁa{‘t t%? lﬁbeo%g Iggs%lriyeds#g gés élﬁ)q's ta%ol‘?etcteld @Q’ﬁpﬁle g)rl)% tested without
being I;m)semnrplye:xpdm)ed pr &panerdnh\ents thipingkes dre desise |smtaah for performing tests
that Iﬁgg Iogllg;gvggea%egg Ed dbef]l gg'{on%zd &eﬁéé) BJJ%\%F ljdﬂq'iatggltf&'i—hfte? Stl"gls @ particularly
usefadhie rteacking Idiseasmlorcetherncdnta@@ss it rdmedes envanoemérits sthergapufh Yacilities are
Q%Hng as at least one of: a) a sanple handling
unaval aple .
vity; b) a sanple storage cavity; and, c) an
|nd|cator cavity. 7) A device according to claim5 or
The ¢drmi indigatonvilagirieiimendn@ td kcened amh Srmmedisrepdiior oF Prasesstintwidch an output
IiLLeSiasp as to define at |east two paths, each path
lnm%ﬁﬁﬁébconnected to the first cavity, such that in use
selectlve deformation of the cavities causes .
The terrh sebatpoessis timsertsled &upisPmpags ary teR@art reagents ghegntiqal,jcqmgound, biological
mateH&I® gﬁ?e@ﬁ NoREn DEMECREE whBther v BOY bF %a@t%o GWHicRYs §P s way used in
oné of the claims 5 to 7, wherein the device includes
perfaamingghesipdiggier tesécond cavity coupled to the at |east one
first cavity via a fluid channel to allow substances

The {efn REViRN O Yit&lREd tPrefdd @0 GBCRRH of ANdnibér 0PdnchysEtEVdIGRe that is capable of
according to claim8, wherein the second cavu%;

contzipipg ofi TRe e 4 Bidtor evainipe 2 delydeatediSHitBee, pckgan ingjudg, but is not limited

to caligitd, EinibeisNelisREEHLthe Gle. @ Chaotropi ¢ agent; and, d) a
preservati ve. 10) A devi ce according to any one of the

clains. 6 to 9, mherﬁln as iS use

e
The ARG AP 1" GP i OFRIPR ARG Pl 5 feament,sample

prep&l@idal Rhhse. sl‘@rag% deybiC Sangfi€ Qhalysig oo eﬁdnﬁild}l thfdughviigs @érformance of

the sensor is provided in a first cavity.
appropriate indicator tests.

The term cover layer merely refers to any layer of material positioned on part or all of the substrate

surface.

Persons skilled in the art will appreciate that numerous variations and modifications will become
apparent. All such variations and modifications which become apparent to persons skilled in the art,
should be considered to fall within the spirit and scope that the invention broadly appearing before

described.
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12) A device according to claim1l, wherein the device
i ncl udes a connector for coupling the sensor to a

W@ ensiosiy4elevi ce, the sensing device being for BEnaunms/000030

at |least one of: a) neasurenents during or after the
indicator test is perforned; b) the result of the

i ndi cator test; and, c) condigions determned from
ot her sensors. 13) A device according to claim11,

el B AN AR R BB RR IR Cast “oneof:

1)

2)

3)
4)

5)

6)

7

8)

9

A HeiRABIAE iFEthalindur sample the ddvicelindlldéingt ndi cator test is
derf‘g{ﬁmed‘; b) the result of the indicator test; and,

) 26N ons determined from other sensors. 14) A
wevingmbacsalethirfghblé Gavirieaiproviddd onhxesuefhce dfhibe slbwtrat® at least one of the

i ncl udes processing.for storing data in the nmenory.
15)°a",&led§?/'ﬁ%%Saé‘?f’i%?agl%g)rfeﬁe‘&ngf%ri@?’ Wherein the sensor
dynehuges cfuiddhatrts@oneotrs! tAe cavities SyubItbdt e udepseldedve deformation of
regctiaqn to provide an.in i?ation.

esa‘%?

.16 devi ce

BV PUealRy BT BiPe T B yemeo1e R o g gppprances
A h%a/icfd auédﬂdifigamlwxhs, whdrein denaepit civig hasa/predeesmsed asluhe

i.ne at |east .t th 7) . A device according to .
AR Ghos o i TR B LG DEr T TR Y ALty Gpinic
PdeVice act&Hind taleMint 8, wieen dienglet mclniai awitk faralloiaigthel $ample to be
%hegei.n tﬂpe 1|%a1t hs .are arranged in at |east one of: a)

S REG iR thegpmRig

?; c) a branch structure; and, d) a
A dedcesickording It€ anyl8he ok tikeslziow 1ao clomiierain thosubstgnes endothe sample are

the.claing. 1 tq. 18, er ei t. |l east .one of .the
ngﬁtfvte'yesggaﬁé 9 agéeaftl Oﬂ%/vgrSg aé’ﬁ%g tgergbry S Fr om a
@ ouaidld tayemppe; ovi ded on the substrate. 20) A device
ccor di to . claim.l19 .wherejn the cover |ayer is
tﬁo?ﬁﬁﬂeﬂﬁgé?ﬂ@? If(frél%lg.ahﬂwca{&r%%v?nce according to claim
A9 paformlaaiimdi@r tesherei n t he cover |ayer is at |east
rtially.forned b cuum f i N rinpecti.on
Ardoion sepaing e 1 ead oL B sl Blorm, Mheln b bice ipydsg at 1ast one first
aalial atenglastapledst bne vdherein t he substrate is forned from

A A ™ne of the claims 1 1o 22 wherein

H)he sahapi¢ steraganaabvingasd,at | east one -

¢) an indicator cavity.

A device according to claim 5 or claim 6, wherein the fluid channels interconnect the cavities so
as to define at least two paths, each path being connected to the first cavity, such that in use,
selective deformation of the cavities causes substances to be supplied to the first cavity in a
predetermined sequence.

A device according to any one of the claims 5 to 7, wherein the device includes at least one
second cavity coupled to the at least one first cavity via a fluid channel to allow substances to be
provided to the second cavity.

A device according to claim 8, wherein the second cavity contains at least one of:

a) an immobiliser;

b) a neutralising agent;

¢) achaotropic agent; and,

d) a preservative.

10) A device according to any one of the claims 6 to 9, wherein a sensor is used to allow an indication

of a result of an indicator test to be determined.
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i ndi cator for indicating the order in which cavities

shoul d be defornmed. 24) A device according to any one
w@hooslgs4aé ains 1 to 23, wherein the device i ncPCmas2@B/000030

| east one cavity for at |east one of heating and

cooling at |east one of substances and the sanple. 25)

A device according to claimz##, wherein the device

i ncl udes at | east one of :a) a heating nechanism for

at.ing the a _cool m. f or
' QG Hr B BRA 0. iRl oo f” el TRAIRTERI °F
12) mfde\titeeaccéramgmo d]altrol 12 @hemlnshceddvmtmdlt&hsa c«mmectoxffot ¢rmpling the sensor
flui d. channe a flow

tgsﬁ%r}sgllgl gwce gse sens*ngl fwce belrﬁg or senﬁl%a? leg.gt ong% ar bul at or ;
@) nessusdnemssietingwaftrahe adidatof tpst & pedosied] cti on. 27) A

tah}e/l{ecrgsuﬂc %r gnldp tor%st one of the clains 1 .tO 26,
rein a S45F 0K  0F the deformabl e cavities

d)nCdmﬂdems determived fom glepsansdri.ng the cavity froma fluid
13) /gg? ?e acgordlrnrg g(?{l%ﬁ]:l lggv ?méﬁgez%)tv %ir%gudesuzp hth Y K g&ﬁed tto the sensor for

I on I'ce acc
stoting dae islicativeeofat laasheneloft o 27, wherein at | east one of

e caviti cont aj a .48) a washing
éo slu(r)err]ne te Sc'lurl ai‘tersthe %dlczﬁ?rst%sé\%r})t%g/f?%e)d, a positive
hjoﬂterralultsﬁihutndaatof@st zusle in calibrating a sensor; and,

g) Condq gagelé%%m%gﬁg& e @ dtion for use in calibr ating

ice according to any one of the
14) & IdeNmaSactorkimgze claini é3,evtrerdim éhesdgbise anvbdes pracdssinge fagtstoring data in the
Ieeaost one of: a) enzynes; b) buffer salts; and, c)
sorvents. 30) A device according to any one of the
15) & Hevicesacdoriog Rlaimhidy ehereinthel seusot inglidesaih indieatas ghsstanercigsponsive to

the rel;g{ggvgopr yldmlggmgm%her substances. 3l) A device

one of the clains 1 to 30, wherein
16) A Hevmtewc@émg mczhrwdnes ofyithe @lagns bio Eowperlatthm@mdwlndnndh interconnect the

C%Qg%sa%oiagg) %ﬁ# &?%aﬁ‘t]tva%tHQ the defornmable cavities to

e deforned by the

17) A device according to claim 16, wherein the device includes at least three paths.

18) A device according to claim 16 or claim 17, wherein the paths are arranged in at least one of:
a) parallel;
b) series;
¢) a branch structure; and,
d) a tree structure.

19) A device according to any one of the claims 1 to 18, wherein at least one of the cavities and the
fluid channels are formed from a cover layer provided on the substrate.

20) A device according to claim 19, wherein the cover layer is formed from silicone.

21) A device according to claim 19 or claim 20, wherein the cover layer is at least partially formed by
vacuum forming or injection moulding.

22) A device according to any one of the claims 1 to 21, wherein the substrate is formed from a
woven glass and epoxy substrate.

23) A device according to any one of the claims 1 to 22, wherein the device includes at least one
indicator for indicating the order in which cavities should be deformed.

24) A device according to any one of the claims 1 to 23, wherein the device includes at least one
cavity for at least one of heating and cooling at least one of substances and the sample.

25) A device according to claim 24, wherein the device includes at least one of:
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operating device in a predeterm ned sequence. 32) A
devi ce according to any one of the clains 1 to 31,
wob@sosir4¢ he device includes a gas relief val veCTaupiosg00030

to at least one of a cavity or a fluid channel. 33) A
devi ce according to any one of the clainms 1 to 32,
wherein the device includes_gf_|east one pressure
managenent channel. 34) A device according to any one
f the. clains. 1 3 erejn the device includes at
ﬁegéfglg éneﬁk?aélgénuftrorgheﬁér}%gg%ﬁ}" *®fiannel extending from a
Bowrsdling areciceisnt fpr toolivgthe psdty. eam cavi t y

ortransferring fl ui ir . fr [

26) B a3 alpesEm Hf F it o G ST T ok K RAESEBE A channels
ioaludes yit lbast g ofef or mred. 35) A device according to any
agngﬂ%fmtoﬁ%lﬁlr,ai ms 32 to 24, wherein the at | east one

ressure mandgenent channel extends from a waste
Wawuifiityr;t 0 a sanple cavity. 36) An operating device for
Cgpgrvg\]tvi_ng a device for use in handling a sanple using

sanp?e handl i ng device, the sanple handling device
d)nelturbilotgr; a nunber of defornable cavities provided on
E} saHgt%ﬁlgsartrgoz%g,capldt hat in use, selective deformation of
Yné" Eaviti ‘€& calses substances and a sanple to be

B elaeatsiricebry conbi ned, the operating device including:

27) Q)de\%ces ?&Blgc)iqntrg tfooz{nésoﬂp %?'Eﬁegél‘ﬁ& I'feto%}/kv &ein_bgt ] t(Ln%acﬁ{the deformable
one actuator; and, c) a drive for selectively )
@eitiey atcludes & meengtgangageparating thherdby fromf @ flridt pash, cthe imembsane being
' r ] .37) An operating device
%ig%tg%girﬁrggﬁeggéq %l?(?nmgtg %\%h%%recg\l“ "the operating device

28) A devicedesording emanyaink ef the glaingsointor2d) Whatejn ehleasapnd efdkg cayitigs contains
%gta&%hggf.t o thereby selectively deformthe cavities.

e) operating device according to claim 37, wherein
Phe vapgengdolutign dewasteng nfilsudety;a sensor coupled to the
0 | er I ' Lalentd fd previ ded on the

e S e A R oo PR v co
QAc e oeghtingcangolsohition B7 ussrin edlidrating@sengier ei n oper at i ng

29) zg%g\lfigeeac*;&ﬁing qg%yaonﬁ; oF erz:giirgseﬂo%, wéregﬁqwmbﬁgn&pin@mde at least one
sensor tor Sensing at |east one of: a) neasurenents
euring or after the indicator test is perforned; and,

) hRfes.esult of the indicator test. 40) An operating
evi ce dccording to claim 39, wherein the operating
Webilde saltscanddes at | east one connector for connecting
‘ﬁhg(gg,eq]%si ng device to a sensor provided on the sanple
andl 1 ng device. 41) An operating device according to )
30) 4 |davips @gordingab anyrpaQof ik eleimisnl tohd®, sdargingy lepseneeof gy spbstances is

RAhdd 19 mikidg 0P bRhEY -

31) A device according to any one of the claims 1 to 30, wherein the device includes guides for
cooperating with an operating device allowing the deformable cavities to be deformed by the
operating device in a predetermined sequence.

32) A device according to any one of the claims 1 to 31, wherein the device includes a gas relief valve
coupled to at least one of a cavity or a fluid channel.

33) A device according to any one of the claims 1 to 32, wherein the device includes at least one
pressure management channel.

34) A device according to any one of the claims 1 to 33, wherein the device includes at least one

pressure management channel extending from a downstream cavity to an upstream cavity for



42) An operating device according to any one of the
claims 36 to 41, wherein the actuator includes a

WO od0is@8344¢ he drive being for noving the roll erpet/angnos/000030
the device to thereby deformthe cavities. 43) An
operating device according to claim42, wherein the
roller is profiled to sel ect“/ely deformthe cavities.
44) An operating device according to any one of the

a 6.to0 4 vvhere the s
Gudle uid Bar Home Y PLlo e BLBBHA PTa e e Ry vpstean
dﬂtlﬁbd‘aOﬂfyb’@fgﬁleﬁjnﬂglthe device. 45) An operat| ng dev| ce

35) /? i 912}& r%%)( %lrcl)g zor%@? %%OF rtls)hglgwp%ﬁ éu’r W ergm ‘ta 185t one pressure
1Hatapaidnt Siahded eeridd Gbmdi wigteavihyera atsarople ca;}luty de f o r at

5  36) érb &%}6?1?12 ﬁ&\%fanfgr é%e(aé%{g Slde%%‘i E)AHse % ggrgc{hp% a seHn tlg usmg a sample handling
@ORer M Rgnple heddihgndédGce inbRb@E 2 rﬁdm(beaof defbmablem:alvmldewoalded on a

%E%%%:Sﬂlég athggsey Eﬁr]mg\r;]et on %Oﬁfl( o%a’\/ltlte?]%augeﬁ 611 Spaf’lceS%Dd a sample to
tetelkaselytoombined, etby)paiaimgmmw ermmtngof the axle in a

irection parallel to the guide. 47) An operating
%e@iglé@ogg?fél’%qoﬁﬁ'g dgl”ﬁ?m 46, wherein the drive
10 B)nal lugkesneaacmbopped, not or operatively coupl ed to the

o LR OB ARl PR O, v v o

st erbﬂaErrrnmdoLéqUesCefor driving a endl ess nenber

37) lgrborfe%aé{r]lg gf) ra[cccggjmgg)ccelalm 4’:3; Sl&f]rgl Ql?er(g)?r%tl ggv%f:v{cﬁncmagm goqltroller for
@acating the atleasaong acmaorab tltel'aby sd:leatwsly 4&fotnpthé 8avitidser ei n

15  38) érb Iop%{gtg]gr %EYVI Lﬁg%}é{jlﬁg to c aaer] Sﬁg ézvrheo o Aihz & n%?rgg > Hm&r l;rlcludes a sensor
cdﬂp'le«tmhe mndollebforaersmgok ideotifica poividedon ge lszmmlcp kmldyng device.

h
39) glb BB%?t%ng H‘%g% ordsxa% ?o g’lz%gpg'?o aﬁljm ggwgqulhc g’ra{&rp%h&%e includes a

opera e’v Ice ac
seheingdedide fonlwxpdanmtotalsensopﬁr aemsmg adeast ae ofncl udes

u lgl[e):osrutresmefn R'qui u&g al’:teréqf)gintgﬁgtornt%m e;;erfgimde%aml e handl ing

' eVIREETA 1S erating devicé according
20 H)otl&nysunmétheﬁndidae»rtebtal ms 36 to 50, wherein the

deV|ce |ncIu e
40) gl? oPerz(i]tmlg eyice acctor r{g tf)o?alrgu%p?@lg%gletgé gg&it?ﬁérhgwgcg %rlclﬁlgfs at least one
@)fmetchm fcsampleetrrlgahmjslensng ddwice e se5®) pmpudgcpg‘r the sampleleapiling device.
ccording t.o cl f
41) %(1) arfﬁragwé %F ice dtco rdlpg? cl% ﬁﬂ%{)ﬁﬁlﬁe {0 aﬁtr#%lwh%ts#sﬁl d%(nce forms part of
thocdmroll@cei ved from the sanpl e suppl yi ng devi ce. 53)

25 42) érgopeoeo &%gtdw ea?cgolrdfr:lg hoac ooég IaF e cl% ﬁ?@ctg Q?S\glﬁ:eéélg &e%lc%.?tmsincludes a
ratler] thadtivedr@gddr. moving the roller along the device to thereby deform the cavities.
43) An operating device according to claim 42, wherein the roller is profiled to selectively deform the
cavities.
44) An operating device according to any one of the claims 36 to 43, wherein the support is formed
30 from a second roller, the first and second rollers defining a nip for receiving the device.
45) An operating device according to any one of the claims 36 to 43, wherein the support is formed
from support surface, the support surface including at least one guide for at least one of:
a) aligning the device; and,

b) supporting the actuator.
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a) receiving an indicator test result; b) interpreting
an indicator test result; c) determ ning an indicator

wo e@s/08R3aul t; and, d) reporting an indicator rBGIAU2008/000030
54) An operating device according to any one of the
clainms 36 to 53, wherein the operating device is
capabl e of hol di ng and procegsing nultiple sanple
handl i ng devices. 55) An operating device according to

46) %{; VFqultﬁlgoéev clg eacg%r@ibgﬁe%gnﬁ QSS&'her\é\ﬂﬁtggla@tugtgre mQRﬁEsaL 'r@lgar rotatably
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mpe@mfed romed ; athtlhe aklp belaglgmnpgrtftd@ 4 gdiecatendingeadanstthe typport surface to

tgegéeﬁy %ovéﬁmmAﬁmggﬁEm%@&cgﬁa&ﬁeﬂs fRIdigRg to any

he C rein the device is a
47) Afe wperatinge dovicti pgrotdinga try cloive 46f whiesirclthei drive oncBles B73teprer motor

gf)eqy I,o% el $thl &lgan@érema@e% St YBhbgaea sanpl e

eV|ce evice | ncl I ng a nunmber of
48) @ebmmblcbwcfawcmde& toredairh dédwmela theustéppeemetor & for driving a endless

S&Pu%{ Erﬁ{aﬁied AHouh PARL 01%956511%5{5;@ By & NidduGehed M s@bp&@m}ﬁ@e

cavil receivin a nunber
49) Asrhalmn@ing dedemassording te ey @rsztthee@amISHé tord B hwlereim geupiersing device
laﬁmﬁgtlvely deforming the cavities to thereby cause
e sanple to be selectively conbined with one or nore
8 ubstcamtapporsByTagk feetunprtieg a varbar ¢frsgmale Sandbing deyigergnédn

gpQY@ER E@l.h L \ﬁncs%l ml)ﬁde%%mlg%np angk s n%lg ‘ﬁXﬂd@lﬁg dtVi&s to the support

ing device including a nu
deﬁUﬁWGble cavities provided on a substrate such t hat

50) Ar{] bepdtin %@L@&Eéc&%lr%qg Q[aﬂﬁub O\Uhé?ém ttm:eoﬂéf%\flhé WEFceCAMB&S supports for
ubst anc

stances and a sanple to be selectively conbined,

spmnwéhmumtgr efesspinple hprrdémg:éwrgs wastasbort for
51) M&%Q%%F '&wa&cc&%}ﬁ' G& aﬂngneaéf thée@gitns 8B80o 361 Wikr&h thel dperating device

ncl ud I ng selectlve Yy actlvatlng he act uat or
incjudeh e serhple derfrbting device dnpludinzey quHetforpyupplying aripmplg to an inlet of the

sﬁﬁﬂl‘é filidffing device.

52) An operating device according to claim 51, wherein the actuator is for coupling the inlet to the
outlet to allow the sample to be received from the sample supplying device.

53) An operating device according to any one of the claims 36 to 52, wherein the operating device is
capable of at least one of:
a) receiving an indicator test result;
b) interpreting an indicator test result;
c) determining an indicator test result; and,
d) reporting an indicator result.

54) An operating device according to any one of the claims 36 to 53, wherein the operating device is
capable of holding and processing multiple sample handling devices.

55) An operating device according to any one of the claims 36 to 54, wherein the operating device is
for:
a) determining an indicator test being performed; and,
b) causing the indicator test to be performed.

56) An operating device according to any one of the claims 36 to 55, wherein the device is a device
according to any one of the claim 1 to 35.

57) A method for use in handling a sample using a sample handling device, the device including a

number of deformable cavities provided on a surface of a substrate, at least one of the cavities
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being a sample cavity for receiving a sample and a number of fluid channels connecting the

cavities, the method including selectively deforming the cavities to thereby cause the sample to be
selectively combined with one or more substances.

58) A method of handling a sample using an operating device and a sample handling device, the

5 sample handling device including a number of deformable cavities provided on a substrate such

that in use, selective deformation of the cavities causes substances and a sample to be selectively

combined, the operating device including a support for supporting the device and at least one

actuator, the method including selectively activating the actuator to thereby deform the cavities in

a predetermined sequence.



