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MAGNETI CALLY BI ASED TOMRD EACH OTHER CROSS- REFERENCE

wa oRBLATED APPLI CATI ON [ 0001] Thi s applicati orCT/B@2008/000224
the benefit of U S. provisional application No.
60/ 929, 402, filed June 26, 2007, the contents of which
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with mcro-needles for intra-tissue perfusion.
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Yu et al., entitled "Tissue System and net hods of use"
and published April 20, 2006; discloses a tissue
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m Cr o- nee I ncl udes a base, a
menbr ane pl aced on the base, a mcro-needle platform
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refef@peboses the chanber and is connected to a perfusion
circuit. The chanber is fixed together using screws
and is connected to the perfusion circuit. Afluidis

i nFELROF RdE INVENTIENe t hrough the needles. This
chanber can be inproved. SUMVARY OF THE | NVENTI ON
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housing a tissue to be cultured and inmaged therein.

Th h i r arent wi ndow. The device

a1 A CRRERELNE B rEEr bR ERANS The W ndow

M cro-needl es are nmounted on the platformand are ~
[000BPNNnect e 20067041 41 £ VL it QB! éftitled ‘Tisstiel $ytém and methods

of use” and published April 20, 2006, discloses a tissue systém for culture and
perfusion, which includes a micro-needle chamber. The chamber includes a base,
a membrane placed on the base, a micro-needle platform having micro-needles,
and a top cover. A tissue is placed on and held by the membrane. The micro-
needle platform is placed on the tissue. The top cover encloses the chamber and
is connected to a perfusion circuit. The chamber is fixed together using screws and
is connected to the perfusion circuit. A fluid is injected into the tissue through the
needﬂles. This chamber can be irhproved._ ‘

SUMMARY OF THE INVENTION

[0004] - In accordance with an aspect of the present invention, there is provided a
device for irhaging a tissue culture.. The device comprises a chamber for housing a ‘
tissue to be cultured and imaged therein. The charlnber comprises a transparent
window. The device also includes a platform facing the window. Micro-needles are
mounted on the platform and are connected for fluid communication with a fluid
source. The platform and the window are magnetically biased toward each other to

press the micro-needles into a tissue sandwiched between the window and platform



source. The platformand the wi ndow are magnetically
bi ased toward each other to press the mcro-needles

w0 ndog/0ee2v3 ssue sandwi ched between the w ndow aP@I/SG2008/000224
platfornfor injecting a fluid into the tissue. One or
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may ®Resravided. tThe cimisér mag haveedgéneraifgcylingtiedl é¥dernal shape. -
paragraph In this nmethod, a tissue Is placed on the -

dow. The platformis pI aced on the tissue with the
loooﬁbedll%§c%ﬁ?ﬁ€‘f with anedher aspest ofiihe pregentgpyeniion. there is
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magh?ﬁ%@l?%{/ﬁéggl@gﬁgﬁﬁgw Hust pressiRgThe heedie¥astoahe tissue. A
distance is maintained between the platform and the window with the spacer. A
fluid is supplied to the tissue through the needles from the fluid source. The tissue
is imaged through the window of the chamber. A waste fluid may be discharged
from the chamber, such as through the outlet. The tissue may be imaged with a
camera or a microscope. The m'icroscope may be an inverted microscope. The
microscope may be a confocal microscope. The tissue may be monitored over a

~ period of time.

[0006] Other aspects and features of the present invention will become apparent
to those of ordinary skill in the art upon review of the following description of
specific embodiments of the invention in conjunction with the accompanying

figures.



fromthe chanber, such as through the outlet. The

tissue may be imaged with a canera or a m croscope.
wab@omnrpscope nmay be an inverted m croscope. PATI8G2008/000224

m croscope may be a confocal nicroscope. The tissue -
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become apparent to those of ordinary skill in the art
[0007PON 1 16 YR, WRIiMUdtRNE Y HEG ©F ERbirRe BhlyS8Rfbolinfents of
nbodi nents of the invention in conjunction wth
the mesemtpavgmt;@ fi gures. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0007] In the figures, which illustrate, by way of

a
1000BF ORI s 4 prSPGEePRl Vel of AfinPedig thatrBeh ey or an
embobmtidrtrof tig pradent jhvehtiem, enbodi ment of the present
invention; [0009] FIG 2 is an exploded per spective
Vi e the i mage chamber of FLG 001 O 3. LS
[0°°§1pefiﬁe8t'$ 7B X meequrﬁréeth&g@ewimémﬂe bSEE o FIG. 1;
[001 1] FIG 4 is an expl oded perspective view of
ot ; - yanatate t of
Ll R S R e LG R
view of the cover of the inmage chanber of FIG 4 ;
[0011D01 FIGFAds aB explogledinasspediivetview of asathsr impge ishember,

exerhfoy P &7 eFIRRTGEal b Presm BB BB der of the i mage
chanber of FIG 4. DETAILED DESCRI PTION [0015] FIG 1

[0012} a F#Go54s adop plamaviewi afth@toeer wfrthgunnggehﬂa’nﬂmrlﬁ FIG. 4;
exenpl ary of- an enmbodi ment of the present invention.
vvs of ..i mage e sho

10018] S b{52210% BisTeyor e ne pasnal dae indoe Aampsr of FIG.

4 amnd a cover 14, which when assenbl ed,

[0014] FIG. 7 is a side elevation view of the needle holder of the image chamber
of FIG. 4. ‘



define an encl osed chanber volume 16. A mcro-needle

platform 18 is nounted between base 12 and cover 14. A
wep@em02229) i s di sposed between platform 18 andP@ES€2002000224

whi ch are biased toward each other magnetically. A

tissue 22 may be di sposed between platform 18 and base

12 [ cer 20 is positioned and sized
tngw&Q%PﬁéggﬁsE rom bei ng over-conpressed by
base 12 and platform 18. [0017] Base 12 includes a’

[0015] 2aNFGL 81é aVdroskRBectibnaiied oY inﬁ’é?iﬁ@@ﬁaﬁfberfm[ exemplary of
exanpl e, glass or a polynmer material suitable for
an eﬂd)qglmgnhofdbeéwresantpn\femom Resspegive. viaws of image ghamber 10

[ |y -nonitored or imaged through w ndow
are Wﬁ ﬁ'gg%'sie],gﬁ%%h an i magi ng device (not shown),
such as a canera or a m croscope which may be an
avert,ed m crosc . se y. have L. l,shape._ In
(00183 b IS FERREs £83% 127MHA S J2, S BRRF ssémbled
defirfd ah eAtlobed hBRiber vEiupie 16N Aeicrbine@dReplatfofh Sig igaolirtted
used, or adapted, to form base 12 in sone '

betwgep| basg: 12a8d cpvent}. A spacew20 i disposed hatween pliatform 18 and

vas 4 e B O R0 RS > i oy e
disposedibétwaiecblatiotnn d 8exradshseet2 dathegwasen The@pater 20list

.26 and outl et 28 nmay pass_through cover 14. In
POS'%QWQOE%&@'Z@H‘&B &r‘?&%\'{{ dissige2p 2%0"2 eiRQ O YRALOMPESHRH by, base 12
and ?'f%r g of base 12 instead of cover 14. [0019] Cover

: may be transparent and may be nade of any suitable
mat erial. [0020] Base 12 and cover 14 may be sized so

[oo1t7ﬂ at B"%%%rll fﬁ\éﬁfdeyq ffgﬁ{ﬁfa?en*ﬁ%ﬁdé% iﬂ%ﬁéﬂﬁn%& Pnade of, for
thereof frictionally erigage each ot her, I ch may
exampley gidss or agadlymgr evederigd rseitabliedor foreneg aicoger-slip for .

. contam nation. The_sizes and,.shapes of .theside wal|l
micraRCapRS, IS, SR, ¢2 ayie cenialisEmoriierd iinaged through
winda®s24'8LIAAG RaE ewitk apNmhagitFdevide Ffﬂﬂ gHBWR) 33UcH 4¥a camera or a

relative to each other (e.g. telescopically) during
micrgseope which may be an inverted microscope. Base 12 may have a weli-
shape. In some embodiments, base 12 may have a general shape similar to a Petri
dish. An existing Petri dish may be used, or adapted, to form base 12 in some

applications.

- [0018] A fluid inlet 26 and a fluid outlet 28 are brovided for feeding fluids to and
extracting fluids from chamber 10 respectively. As illustrated in the embodiment
shown in FIG. 1; inlet 26 and outlet 28 may pass through cover 14. In different

~ embodiments, outlet 28 may pass through a side wall of base 12 instead of cover
14.

[0019] Cover 14 may be tranéparent and méy be made of any suitable material.

[0020] Base 12 and cover 14 may be sized so that when cover 14 covers base
12 the side walls thereof frictionally engage each other, which may provide a -

sealing engagement for preventing contamination. The sizes and shapes of the
4 ,



[0021] Needle platform 18 includes a plurality of
m cro-needles 30 for injecting one or nore fluids into
wWo e@sa222?. Each mcro-needl e 30 has a sharp tPQI/SR2008000224
conveniently entering into tissue 22 and provides a
side du'fggtsg%rge%}nge&g\(% q:lr:gnrﬁgléqutﬁ&s ﬁ:gij,a%ﬁgtglgg%ﬁmew base 12
| .
and &%* et} A el TSR e o e e o A g
" use. rraterl al. I'n one enbodi nent, they may be nade of
stainl ess steel. The needl es may have suitable
di mensi ons dependi ng on .the particular application. In -
[0020]1e Ndedlﬁ plaitformti8enchides agplumlityeofrmaicratineedtesr30for injecting

* one frfiore fludsiodesyBzs: ESE s o Boes Satr lin 3 fos

convehRntlg enteitly N@flé’sdé 22 aRd prbvilibs a%‘ﬁ@hﬁhéﬁgﬁ #afis in fluid
tissué 22 sandw ched between base 12 and platform 18

commwinisatidn ¥dth3olet 26. He omecarsbodiment, thare mayheseenmesadles. In

24 .an Iatf m18 ar ased to
othel b Bntghuf P, Blaytas oo B faro Bl cXPPE R pay be made
of arlyduffabRSma@teridld In6Ae ietnbddimeht, they malWe inadedf staiflesd steel.
as nutrients or the |ike, whi-ch are received from

The peedies pray heh\taaswfahle]dgnﬂmlom%ge@endjng endbapagticular application.

In or%%eé;rﬂ Saln"f% ey e rér@@)&@ﬂhdlﬁlﬁﬂ%{teﬂi Bﬁgut%FQ%heér{b ?ﬁ‘

ng on the app |on. or exanpl e,

mterhéi@@rh@t&bf%ud@ﬁ@ iyh, &f lengtrdbfesboiid Srash aied ae30eBerd! point
uit _a particular requirenent or to closely mmc a

at the @as Qnyhe&hﬁ&tlps 3giaf e Bendlen 30Sage tissupid sandmiched
et BLf R0 BBl (5D NEEARER i S0 rode BT 8 188t 2

e renov
whert wiredowl 24 ahdeplatforae HBere bisseddtewatrd eatkedther. dNeedles 30 are in.

sui t abl.e manner, as n .be un ersto db rsons
fluid SRMmaCaon WER ipiet 26 AleseeSa s e the Mo R TLkfia sush as
, nutnéﬁ’t@‘éﬁ'ﬂh@ Nke, WoSiEh Rlré ré iR d fohSin@R 28C b R |ﬁt%?ﬁ%l9@§i%h of
for exanple, to facilitate treatnent, such

tnssuprﬁZn Needles 3Drmey balarnangealowrwfsmabletmﬁem oamlatform 18

copd Bt AR 174 pabftelbhy ok TRARRHE 108 publeR SRRV plBates 30

may el defdiitéd to suit a particular requirement or to closely mimic a real
environment. Suitable needles are commercially available, such as from

MicroGroup, Inc.

[0022] In one embodiment, platform 18 may be removably attached to cover 14.
The attachment may be effected in any suitable manner, as can be understood by

- persons skilled in the art. In some applicationé, it may be convenient when platform
18 is detachable from cover 14, for example, to facilitate treatment, such as
priming, of internal surfaces of chamber 10 and needles 30. In other embodiments,
platform 18 may be detached from cover 14 and be supported in another suitable
manner. It may be convenient if needle ‘platform 18 is movable toward or away
from Window 24 during use, to allow for tissues of different thickness or to position

the needle tips 32 at different depths in tissue 22, depending on the particular



manner. It may be convenient if needle platform18 is

novabl e toward or away from w ndow 24 during use, to
w@bdoowoR203 tissues of different thickness or tBCT/SG2008/000224

position the needle tips 32 at different depths in

{issue 22, depend). on the particular [icatjon. For
apolicalig: £0r areipie ATdenkows of faeeers SO CHIsEERt e may be
provifi i S8R h_btﬁssﬁgg\sdf efffgég@z]fmwkﬁe%.t h tissues of

di fferent thickn I'n one enbodi nent, two
sets of magnets 34, 36 nmay be provided. One set of

. : {
L
set dfonagnets S4aatp attachedito platfob. 18vafine bthe3 4et 86magnetss36 are
attachediRltnacte. HEN & A focatinga SujPCRm SrdRN 28, Miagaets h 36
maylbe Sftadidan Ja%ty Mgﬁﬁtrﬁaﬁﬂeﬁ%ﬁ&éﬁﬁe%@yﬁw Be edSedded in,

nmounted to attract each other so that théy wll bias
or atfachwslbyadheasiveptoatplatform1t8 oobhasel 128n dMagnsts 34.andadfhares

4. 36 b neral Ly _di s¢-shaped, ..Qx her . shapes, ar :
confifte? Bpd Moytied 18 Gltfiet Fafi STl o Gentrey il s WakigRLes and
platfdin M@toRAYE ofe ahbtHere Madritits B4 36 maAsbé geRetdlly ldise-sHaped.

of about 1 nm and _may be att ached to the surface of
Othef shepes ara glsorpassitie sxdifferremiodimeater s 20 may be
- sem-resilient to all ow sonme conpression of the

ti ssues. -Spacers 20 may be attached to either platform
[00243 o Spagses 20 may haxst & thicknassrior Bpighé as sgenimflGl $oofirbout 1

mm 48 47 BE Sprabéa T MRS firacBRE addorh A B Wat iBGcy Hinadines.
Spadere 20nak bessendifresiisattosalRiv seyie\dnyprebsionof the tissues.
enbodi nent, the thickness of spacers 20 mm

be
Spagis 20 Bay s aitashed do githar Playp@nﬂ%?rsbaaﬁec‘ezty%tm qf them.
) . . _
SpaBl8 A M0l A S plafbe! 58t 9 7 o b
or blooks fortspacing platéatire 48 20y windowR4 apartr iThg thickinesseafi spgcers

The space between,.platform.18 and .tissue can allo
20 MY el S0k CORIURedne PSR O [Bao8T AhTiaige selected to
provitYa BefficRNERtaide SetiaenPlatfeH $8 ENAULIRBbW 2480 that tissue 22
techni que. For exanple, base 12, cover 14 and platform

doesi Botgantaet the batiamosurfacerefmiatiorant8 (but in contact with needles 30)
during culturing and imaging. The space between platform 18 and tissue 22 can

allow fluid communication therethrough.

[0025] Chamber 10 may be formed using any suitable manufacturing technique.
_For example, base 12, cover 14 and platform 18 may be formed of a transparent
FullCure 720™ material and may be shaped using a |ithogfaphic technique such as

using a three-dimensional (3D) PolyJet™ printer (Eden 350™).

[0026] Chamber 10 may include other obti_onal components (nof shown) and

may include further fluid conduits (not shown) for various purposes.

[0027] Chamber 10, including base 12, cover 14, and platform 18 may 'be
generally circular or cylindrical shaped, or have another general shapé such as

6



Ful |l Cure 720(tm material and may be shaped using a
I'ithographic technique such as using a
wo ooesextrarensi onal (3D) Pol yJet (tm) printer (B2ErnsSG2008/000224
' 7350(tn)) [0026] Chanber 10 may include other -opti onal
nent and may include further fluid

O «
squq{g Q’Z@ '?foQ bﬁi‘hﬁ QQ“%%&'PQ %?B §B§9er[%m be ring-
Shaﬁgﬁgﬁ%velgnoth&% g base 12, cover 14, and platform

1

may be generall'y circular or cylindrical shaped, or
have anot her general shape such assquare, rectangul ar

[oo28j e ugék@ove'}/ﬁw}s{osp|§ﬁﬂﬁms%§ .mﬁgtﬁgg@%&? orase12. The

sha ed or have anot her sh use, cover
surfdo@saofd/apbas fcompoh@ntssofi chatmlaérl 140 mayheeprettreatet asieh B3. primed

DefofR U eI s L aybm SR AT aR charles i ceie Separatd
from/ GHRF 44 Softht omegecaﬁoaygéwaerm%y PAeRsidiganctd CRAnkY and

separ ate over 14 so t ey can be separat
primng ﬂnedntenrnailswfaeels ofthambag1@dmpyhave vigriousebénafids aach as

amper. 1 h i benefit h -
redugm%@ﬁ»i?sn@ BRIORESYh (he imput 11uid. [0099] Ti ssue
2, such as a slice of liver tissue, is placed on
oS35 8 G50 S G et grons
12. trhéctissae@rcé hiaryrwa"ve FtékrRsB ot 8bbat § MR, PIRCRtURSIiEEnay -

tissue - needl es 30 facing tissue 22. Spacers

alsom thloi(epbaﬂ'wefet%@mpﬂ 8ig them placemhantpp oblissue $2with

needlfS3p dhoing Bssici28r st 28PLE bR GED BRI Th g

wmdbyv 24 coretbdgear2)i to &l efing REMImUAT distdiviewherebdivesma PRstform 18
4 and_36. As platform 18 and w ndow 24 nove toward

and windpve2hire biassd tewabeasleofitesdydhe atiractivesgagnetic fome
votshEh 5o i8S 34 0 S8 ARRIARRAERS B okl A6l o s
. othes ufdeidtes30 bye ptessed irtto tisses QZttbea sﬁedﬂeelsiep’uh OASicanme
apoEPpi g e HBaEh PR BE b AHESE Y28 pngpiabe
suffi &gggyﬁﬁlﬁfﬁﬁé (t)On §%§%é n%@dfé%%f‘betﬁﬁ%% oTh@ ikt A distance
between platform 18 and wmdow 24 |s determined by the thickness (height) of
spacers 20. Spacers 20 are selected or adjusted, depending on what type of
spacers 20 are used, to ensure that tissue 22 is not over-compressed and that tips
32 of needles 30 are at a desired region/depth in tissue 22. For example, when the
tissue slice ié about 1 mm thick, the spacers 20 may also be about 1 mm high. The
exposed lengths Qf needles 30 may be selected or adjusted for achieving the

desired depth inside tissue 22.

'[0030] After the needles 30 are préssed to the desired depth, the attractive
magnetic force between magnets 34 and 36 continues to bias platform 18 and
window 24 toward each other, thus stabilizing the assembly in chamber 10.

[0031] .As can be appreciated, it is not necessary to use screws to secure
platform 18 and base 12 (window 24) in place relative to each other. ‘With the use
7



spacers 20 are used, to ensure that tissue 22 is not
over-conpressed and that tips 32 of needles 30 are at

wa2aesinerl region/depth in tissue 22. For exanpltBSGi08m00224
the tissue slice is about 1 mmthick, the spacers 20

b bout 1 h. Th d | th f
of SHACE LD SO ST IS8 A ie ot o BEDRF FYpidadni BaRghamber
10 id é‘&sgﬂtg%és%%ﬂéﬁ?@éa%éﬂﬁlé A réeco%&en[é?@%&hsé\f ter the

nee s 30 are pressed to the desired depth, the
attractive magnetic force between nagnets 34 and 36

100s g R IS 2 B S R ¥ BRE 3 or anater

fluid10. - [0031] As can be appreciated, it is not necessary
to use screws to secure platform 18 and base 12
(wi ndow 24) in place relative to each other. Wth the
[0033} eoiCoveaddris POt onbase d@nprofsse chrandbert t® ti ssue can
al so be avoi ded. Inage chanmber 10 is easy to assenble
or disassenble and is convenient to use. [0032]

[003@]1 amhaet 26 iseonrisetéd td a@evﬁuslbna:usultmdsﬂ show )tfor smmalymg input
um 38 or anot her f| ui d. 003@] Cover 14 is g
ﬂwd%&%ehq@b% @ dysg ORsFaion. s proyising & fuid S%ceé rneedles 30.

PR AR SO HaPbe 4 6ol 22 MOkgh Tt 20 nc

neediés180provi ding a fluid source for needles 30. Fluids
such as nutrients or the like my be fed. to tissue 22
through inlet 26 and needles 30. [0035] Qutlet 28 is

[0035pnnéhitiet 28ds sodnegted &b adkispasal devite ghotvehowrgrfor disposing
di s n St nd .ot her nat | s di scharged from
wastE A aher (RS tS SISOPREIRd G0 APeTAte o var i ous
i nput and output fluids may be adjusted using the
rfusiaon . ciLrcuit mai ntain a desire ui d ont nt s
[°°3§]e1d Er rfE’éCEh?‘é{_trétq {S’r aﬁa%%rnweaaagumvt?l naype a USted
usin%ﬁf@ﬁéﬁﬂloh gﬁ'&hig‘éb ARYAaR 4 HQ&lrﬁfPMYH)coﬁ?é’ntQ%nﬁl r@ﬁ@gh rate in

si de w ndow to monitor or i1nge tissue over
chamleer Hhlaond in tisstle 22 i nagi ng or nonitoring may

[0037] Animaging device (not shown) may be placed outside window 24 to
monitor or image tissue 24 over a period of time. The imaging or monitoring may
be conveniently carried out over an extended period of time continuously. The
culturing medium and other fluids may be continuously supplied to chamber 10,
without removing the imaging device or disassembling chamber 10. The imaging
device may include a digital camera, a microscope such as such as an inverted

microscope or a confocal microscope, or the like.

[0038] As can be appreciated, when image chamber 10 or-base 12 has a*
general shape and dimension that resembles a Petri dish, it can conveniently fit into
the holder of a conventional microscope that is designed to hold a Petri dish.

[0039] Image chamber 10 may also be shabed to fit into a culturing platform that

provides a controlled CO, and temperature én\_/ironment for supporting tissue

.8



be conveniently carried out over an extended period of
time continuously. The culturing nedium and ot her

wo bapde2nmy be continuously supplied to chanbepPCl8G2008/000224
wi t hout renoving the imaging device or disassenbli ng

viab i3 ieh 3 it AT nAY ke COmROTRAIN, Avaliale b c4n be

appr@b%!élﬁ @Rshtiled PRIbAMRNE Fﬂa§f 9 REEESsafY int Qﬁné 'a'b%llcatlons to
[0038] As can be appreci at when inege chanber

enswaetlesuesuwadx general shape and di nensi on t hat
resenbles a Petri dish, it can conveniently fit into
t he hol-der of a conventional nicroscope that is
[0040¢si ﬂGS 4 do Fadhdvaafether idagd chadbael 10 nexgemplaandfean 10

- embBip SRR YRE ERE bERiPD o ASEEBWEYA HIb e Madk Bambat 110

inclugBy iaf m@ﬁz fPEoverARA’ Bha % ﬁéeﬁﬂé‘%lo@?'ﬂwty Such a
cul'turing pl'atformmay be comercially available. As

can be appreciated, a controlled environment may be

[004‘ifce§!\%aﬁh\6v~{rﬂln5ﬂ@s PR Sa&d)\%!?ﬁ 1t4°h£§1§h‘ frﬁettdﬁeﬂﬁg 126 for

surviva 0040] FIGS. 4’ t show anot I mage
mounmgmennletlmnchute(npt shgwof amh aemtuuat openingfl28ier moestmg an -~

outidt RETfish Bt shBwd) T EBvel 154 Giso has U8 BpeTa 40, g agiroutar
ridgel 142 aldifilihiefopsh gmzm the GSe of whith Will sstopie di&4r Bapw.

an inlet opening 126 for nounting an inlet conduit
Covegritt4 miay e transpasentout | et openi ng 128 for nounting an
outl et conduit (not shown). Cover 114 also has four
eni ngs 140, -and a circular ridge 142 around i nl et

[0043£enAsgshpm intFGS. deand 6vbhasth 142 has e gaaeral shapeef a\Retri

dish gAY prpes T R Se BRI REhs: shAPed bigs3 PORciY ' viced

at thdibdltoanef tefwelbdefinedey bade 4¢DeFaul glotsi136 are papéded adjacent
glass wi ndow 124 is provided at the bottom of the well

W'ndazé'r%facu regeiyag anthousing magnsts(npdshawe)- pBase dédnay be
transzb‘y ent wi ndow 24 for receiving and housi ng nagnets
not shown). Base 12 may be transparent.

[0043]  As shown in FIGS. 4 and 7, needle holder 118 has four openings 144
which are located to match the positions of openings 140 of cover 114. Each pair
of openings 140 and 144 are shaped and positioned to allow a screw or bolt (not
shown) to pass through for attaching cover 114 and needle holder 118 to each
other. When cover 114 and needle holder 118 are attached, ridge 142 Aab'Uts
needle holder 118, thus defining an enclosed fluid volume between cover 114 and
needle holder 118. | '

[0044] Seven through holes 130 are provided in needle holder 118 for receiving
and mounting seven needles (not shown) during use. The mounted needles are
connected to the fluid volume defined by ridge 142 of cover 112 and needle holder

' 118, which serves as the fluid source for the needies.



[0043] As shown in FIGS. 4 and 7, needle hol der 118

has four openings 144 which are |located to match the
w@empninns of openi ngs 140 of cover 114. Each Pei/sGmos/ 000224

openings 140 and 144 are shaped and positioned to

10048} | o¥afi Sl 48 areralsn siovidedimnbdlp st 1o ipiving and
vy SO YRS 3 o R 8 45y ostons
of slatefli3Giinpaae 1dacTese dotsiid4y dB6 e sedde maunt ¢he dbgnets for
.__.and le,h 0 h h hol 130
vasiBh SRR oy fed kb HadloWSEF Rab bR ARY B

nmounti ng seven needl es (not shown) during use. The

ooeBE: Tk D55 Geis U Souieo bl s P s, which
are shéped %H@‘z&ﬁfoVrﬁéuﬁtsfohP§p£ééi§‘ﬂn§9éﬁcﬁ?n)@ﬂnn‘gﬂ%e The spacers
needl es. [ 0045] Four slots. 134 ‘are al so provided in

are useddo defioe the minigunodistanes bétweeameeadie boldgr fld8rand window
ons o

124 JENSe. | RSpathrShdnind 1208R8y hatld anJhisthdfiead JofBhGAbing a
threatied, ent3§f REFadET¢hot ShoWINIA spScerasiediig 120 nilyase Sited to

needl e hol der 118 and w ndow 124 toward each ot her
frictionally eoage an eyehef a spacerdpatehowpeni ngs 120 are al so

provi ded in needl e hol der 118, which are shaped and

sized to mount four spacers (not shown) during use.
[0047The Blpadierholder1 18 maythe Wansparenhe ni ni mum di st ance

bet ween needl e hol der 118 and wi ndow 124 during- use. A
" - spacer opening 120 may have an internal thread for
[004012 gaghegperationeanibdseatimrdgeschamber 11hare similan)o image

chaniBF T, BRFS e BoweTi SErfT apdeliortifarelafhERe%o

' eachlotﬁernw bbks hﬁ@n&wronhhoii/ﬁpfiﬁi:rothée@iée [(Adt sm:vnndonié et of
i mage chanber 110 are simlar to i mage chanber

magrieiSi(mtssi@a@a amﬁea@errs (e@wiovm)@ramt@ﬁimbisomunm gm aeedle
holdé"i'tfﬁ‘: I&ﬂg atrfotﬁéi%t af Hﬁ&m%/ s B &éta@ﬂgblp%éur{tggbn%g‘?ﬂ. The

need

asseﬂfbdleim¢hambdr $1mhasa gemiraiighwmhriaaleenemm bladype. nount ed
on needl e

[0049] © EXAMPLES
[0050] EXAMPLE |

[0051] Male Wistar rats (weight of approximately 250 — 300 g) were
anaesthetized using pentobarbitone sodium (0.1 mi/100 .g, Nembutal™, Abbott
Laboratories) and injected with 0.5 mi heparin (Leo PharmaceuticaIsTM). Livers of
the rats were perfused with 3.7 % para-formaldehyde at 37 °C for one hour followed -
by 1 pM fluorescein for 30 min to obtain fixed samples; and excised. Tissue
cylinders from liver samples were prepared using an 8 mm diameter coring-tool on |
a motor-driven tissue coring-device. Liver slices of 1 mm thickness were precision-

cut from the samples using a vibratome.
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hol der 118; and another set of nagnets are detachably

mount ed on base 112. The assenbl ed chanber 110 has a
wa@enenad2iy cylindrical external shape. [0049] BXP&GL0ES000224
- [0050] EXAMPLE | [0051] Mal'e Wstar rats (weight of

T A IR A
O%Aﬁgﬁér&) PS5 BtGH bﬁ%(e ?MBhBESﬁﬁ 6t éc?Ht%@ rme@@aét' rBom

arnaceutlcals ers of e rats
tempueat‘uus efdr WHolur 8isinga protatype lofrirhdging dhaaibet /A (Dﬁtlh csewm enicro-
our followed by 1 mM fluorescein for 30 min to obtain
Need¢Sed sanpl es; and exci sed. Tissue cylinders from
liver sanples were prepared using an 8 mm di anet er
on a nptor-driven tissue coring-device.

t ool '
[0051%_10{/|ef'%§l R@@@'Qﬂ solutipn was elpulated i @ed'rV@E sligeincthe qhamher
thromig?\qn%‘i'%lé?ﬁi ol éi%aﬂﬁb*? oA r%?@tl{rggéﬁ]inlét f%”ahH' ;‘dﬂe{ gy Was

I ces . pre- used Wlt fl uorescei n were se
increaised fr:b@ﬁ/d)'l’k mﬂemn B d® mt/min aban imcréoentivf B?Nonhﬂmmn evély 2

tiogn in |IxPBS at roomtenper 1 hour
minds fiyredupe deBtaasalodier Rl CRaipb M s dsen Rrgssie changes.

m cro needles. [0053] The perfusion solution was
j rcyl at the liver slice in the chanber through
l°°5ﬁL|egX§@ﬁ§hé?but|et 28. The flow rate through inlet 26
and outlet 28 was increased fromO0.1 m/mnto 1.0

an increnent of 0.1 mM/mn every 2 mnutes
[00551) r é&’@cﬁéa'«ﬂ'ﬁlﬁa@féhﬁdwﬁf glice i9|the vage shambes yag imaged using a

dugutﬁ%‘%ﬂ?&aSkS?éHE%sﬁ&?é}gﬁxsié@ﬁﬁ] EXAMPLE I [0055] Live

stalnin rver slice ihn the i mage chanber was
i maged using a digital canera (Kodak Easyshare

r " sl t
005 PR T inbROTELIETATE HER JHIPHE AR R 21Rquna ta
afterrneunmuté of mitnaatﬂsuespsefus&jﬁ (llPSIP)) rthé I'I'ﬁFpanlthe Solytianhad
| ye outlo enetr at ed bo m qf the
pe”et?'iag%%é hedbq g%’%dt'weaaﬁ f C%i@ E’t&‘&r‘?ﬂi‘md patch
appearing on the tlssue. The blue colored patch progressively increased in size,
indicating gradual penetration of the dye into other regions of the tissue. After 30

minutes of perfusion, the tissue was almost completely stained with Trypan Blue.
No significant change in staining area is observed between 30 min and 60 min.

[0057] . The stained tissue slice was then cut into two equal halves and imaged
under a stereomicroscope. From the obtained image, it was observed that the dye
had penetrated the entire tissue and stained the cross section of the tissue.

- However, there remained some regions of the slice that were not stained.
[0058] EXAMPLE Il

[0059] Live staining of the liver slice in the image chamber was monitoredlusing ,
a confocal microscope™ (LSM 510“",,Carl Zeiss) with a 10x objective lens
(Fluorescein excitation: 488 nm; emission: 500-550 nm; Rhodamine 6G excitation:
543 nm; emission: 565-615 nm).
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appearing on the tissue. The blue col ored patch

progressively increased in size, indicating gradual
w@enenorri on of the dye into other regions of PEESG2008/000224

tissue. After 30 minutes of perfusion, the tissue was

[006) g h Sk behavibE fedguAs h&asgté&aayw{;bée?mne 6G and
v.suaﬁytmsﬁmor%e .mr@alamﬁe 8Ring the ..&199@ chEMbe&t sHd Bk édrﬁé%a

ice was then cut intdo two e hal ves and i mage
mlcrmmme & looreseente frosrihecRhedaminetiG etartech@demamw seconds
ire

after R LRPS DR, CPRs e W BEPRRIR F55erusy FLExdRple 1, the
arealdd\WhERIamih8 8 sf: aﬁﬂﬁ%gﬁéﬁrégﬁvwﬁl%r@%e@ﬁmh rﬁJslldiﬁtlhbatAfter
wer e not stained EI1lIl [0O05 Live

2951s$ of perigsion, amoxlm/:ﬁelydlalfc@euﬁeld ﬁfevuewag@s 8 yithdle dye.

Non ZRBb{Rf 3 R PBRRE A, ™ O\ by et ve f'e‘ﬁ’i”

(FI uorescei n exci tation: 488 nm em ssion: 500 550 nm
mi_ssion:

d t at )
toos " A EAh SV Biaripigs. Plerfiflany pEBpoiieag of the
pres&htUelv&stion (Eé‘soﬂb@dfﬂérém &Hn fadiitate Dbabhation AINdoishlizBtion of

real -ti ne usi n t he |rraC§| ng chanber and t-he confocal

cellulgrghgsgepin rqalumeemlﬁ levigdermass trRNSERHintatoasdn dhick dssue

cons eI 25T A5 Sh4FheRARLADAETNABR, L e

onto ainganuiti-dinedsivnakintdging aioiosgope, dyednigireg gqtmpmem,scﬂobther
er f usj on “E%@ﬁAfter 2951 s of perfusion

W th
smﬂgbm P%&Péwsh%fr & raRsparent kaselaerard small dhigkpess. The
exan{uﬂ@s &¥8eri abio ébebHL?Yn iCatd tRAtt i‘%%&@ﬁleot%stﬁft\ﬁ%te fluids

061] As e above exanpl es, exenpla
throughioot] theemtfredhick tisspe skt Themmesxﬂtscmrmvedomaat lemtmdrments
can tate observat,i Y, su2) i zati

: facili
of thE et imvaing cantr vl Br fBSoliity BT adiRg Elasptumes of

tissubs @R tikSlie bomdthalts.ons in thick tissue constructs. The
exenpl ary i mage chamber described herein can be

integrated onto any nulti-dinmensional imaging

[0062] CI FBF @9@mp|é Yise h&B@Ibrtﬂat‘P&% PEN tmage cﬁérhﬁér éé&’sﬁb%,rd herein
i magi ng devices, as it has a transparent base

may dediseddp|inteface N@g‘sporqme spacing within tissue englneere constructs
The tissue engineered construct may be immobilized between the micro-needle

platform and the trénsparent base layer. The platform and the base layer may be
then held in place by the disc magnets. The chamber and the transparent base
layer may be designed to fit into commercially available inverted microscopes for
ease of incorporation onto any multi-dimensional microscopy platform. The micro-
needles act as a substitute for the nutrient delivery vasculatures, thus solving
draWbacks of mass transfer limitations that restrict long-term survival of cells and
tissueé. By precise control of the flow rate and the pressure of the inlet nutrients,
nutrients may be uniformly distributed to the entire construct, and the environment
in the imaging chamber may be adjusted to closely resemble the hemodynamic
environment of a real liver. Thus, embodiments of the present invention can

provide perfusion culture and facilitate imaging and study‘of thick tissue constructs

12



exanpl es descri bed above clearly indicate that it is
feasible to distribute fluids throughout the entire

wo biogko2rssue slice. The test results showed tPeL/SG2008/000224
enbodi ments of the present invention can be useful for

over P84 pEfladh e ey duafalie magisieyicas AR pESting

camBlRt A MidrBs@pesTge chanber described herein may be
~ used to interface with porous spacing within tissue

engi neered constructs. The tissue engi neered construct

[0063FY, TR PRl crefier Fal REe ferRAS REERS BTl 16 fidBe of
combanty UsetcPetregisbes.t Aarexisting Petrigistt may\be tenveingently adapted
and FR6H . immcA A% BhamBer AT Bral) SIDYCAT oL Bl present

invehti e dsQBrbE UIRSERRY bPthodRsskilRld ih 1€ BRO RIS Bllows tie image
any mul ti-di nensional ‘mcroscopy platform The mcro

chamberdbeintegratedsorinsatporatedtintof many multrgdimersionaldlio imaging

cevigd St MBI sl U5 cBftotel Bl SN clfvoREape LSRR ot

phot8f enitiossops (MPMdrasitieal 6smdrefte thmb@r%phW@O‘la)trﬁicﬁfBg:ope.
e

_the pressure of the inlet nutrients, nutrients may
This @5c Biake§ itrossibile ta BRpgIndividua celie witbrs highdesolytien: ard
oo 858 el oo R AR o sBR R sy ione
obsdrvatem of flowes ane tissule demamios! Miceo-peedlestpariusizm ¢amentzance

. proyi d erfusiaon culture and facilitate i maQi ng and . ..
unifcgn dj5tipytien of Retihsiod enedifis Fhishr sbveRUP i ABENpralis the viability
and HHcRENAIHY bEHd tisstiead g &rel BRI RACIEVYef 8308¢ Enfeulture.

exi sting canmeras and ‘m croscopes. [0063] The 1 nmage
chanber may have dinensions that are simlar to those
c i di 2 Peiric i oh:
[oosﬁjay W%eﬂlélnﬁr%ﬂ‘oﬁﬁ d;é ag? d@gt?%e%{‘u&gg t%%lt e PhicFdfabicdtion

be convenl ent use orm an 1 mage

techoiqaesevhieb alows e micernesdies bedotmed in diffepard sizes, array
., lnventi on, as.cap be..understood by.those skilled in -
distang A shapg; oI NGB @8y hscoNYERIRNLIN 5RMEfaSESat ed
or incorporated into many multi-di nensi onal :
| O- I [ devices or platforns sych as confocal,
100sBl,c.. EFRibeliens of 85 sleat Trex bRy seHin vARnER Bhplcations such as

for bio-imaging or in tissue engineering applications.

[0066] For example, the imaging chamber may be used for bioimaging and in

: bioI’ogicaI investigations. A transparent base layer 4a||ows the chamber to be
imaged on many different inverted microscopes with low wbrking distance
requirements. A tissue engineered construct can be held tightly in place between
the micro-needles and the base layer by the disc magnets, thus immobilizing and
avoiding fluid being trapped between the tissue construct and the base layer, which
can affect image quality. An exemplary embodiment of the present invention may

provide an optimal environment for tissue viability and functions.

[0067] The image chamber may be used to continuously perfuse a fluid directly

into the inner cores of the tissue. This facilitates precise control of flow rate and
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m croscope (MPM or optical coherence tonography (COCT)
m croscope. This also nakes it possible to i mage

wo pavwoxtaml cells with a high-resol ution, and BdT/8G208/000224
conti nuous perfusion and |long-termculture, with

proseyNB SRR 2N enalave inpsligats bR bif-dhieadency of
hemHB% é}ﬁmémbhh{@ﬁté 8A cellulBpbbHalion media, which
sequently aneliorates the viability and

functionality of the tissue engineered constructs over

[006%’ Lg%g%ﬁﬁﬂé@ékédl%ﬁh&[ﬂaﬁ%sJ Pﬁ ARG&RcH) %ﬂém R infsge

usi sul table“m cro rlcat on ues,
chamhercmaalbleamdttbéraukanmwwad mededade fand*r@oimagedvafrfoelséransport
i stance and ,sha

Thi fl bi |
* pathiyale itbhp A THeC TN esg ConSHEEs T B M ideelide T e

present may be used in various appllcatlons such as

005§ B Bl 4 R 5 e

tlssuteoéhcgé %ﬁ@@hg@ﬁe@r’é@ tls'\%uE'(ﬂn@ﬂh&l%' useafes rhé@h%%@y bé'of

transparent base | ayer al the chanbert© be 1 naged
relativelyntarge dnmértaicmst suahvas trwhdangew@ajpésnm tFis$uss or tissue
ce_requi,r nts. A tissu er.e .
consfiels Rtk B8R T ERH b iiedrath rhpERLT HEPFE ARiEE mass
trandfeEthRolistetHeps. RjeCtblpebaspN ayin rﬁh(:réh@edle%ccmgéfﬁréclsely
t hus |nnDb|I|2|ng and av0|d|ng | uid being trap

contpdledde feedhautriests @na trieye gretabelic wastes der $f§9léﬂp fupetiems of
cellscaﬂ{b l%fa rﬁ&r\ ﬁé@&esth}éﬁwa Mte%ﬂ%s}(gg%&r or tfégﬁgddo'ﬁgﬂbctg with

esen I'nvent1on na

dnneﬂybnsdaquﬁhémmlﬁmﬁsue viability and functlons [ 0067]
The i mage chanber nmay be used to continuously perfuse
a fluid directly into the inner cores of the tissue.

[00700i s Thedimageashesnbarenays also@lonwoimaying bﬁWSUéﬁZatlon of the culture
andpressure in the construct and hence
Proceay Kxa t'ﬁ%ﬁ sngipeeresk ensifeish rﬂ%‘éH@W‘ngHH(;ﬂﬁﬁ’dQﬁ@l'ﬁscand cell

.|nter|§!r51‘t‘tf eg\?/gﬁggé 8L ?ﬁu@&h#%hﬁ&lua él}lgﬁboﬁrﬂ%(s@élls\/\@%?natenal surface

-resol"ut1 on m croscopy syst
and hemodyagmicéranitoamerdy TDhee innage thambec kan ratso/bel irdégrated onto

{
orgafphRiGIssusT IR SRR Es AT Sibhe MATRLS S iR pan e
artifitiafy irdtfod@iced to facilitate the study of processes such as pathogenesis of

diseases, angiogenesis and tumorigenesis.

[0071] In embodiments of the present invention, the input/output flow rate and -
\pressure may be independently adjusted, and may be conveniently used to
investigate the pathology of diseases (such as fibrosis), which may depend on

these parameters.

[0072] Liver slices may also be a suitable model for studying bathogens
infections such as Hepatitis B and C viruses (HBV and HCV),-'maIaria parasite and
also colon cancer. The primary site of pathogenesis of malaria infection and colon

cancer metastasis is the liver. Thus, the heterogeneity in the liver slice and
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[0069] By adjusting the density and the | ength of

m cro-needles, the culture tissue slices, and
wengonerred ti ssue constructs used for inmagi ngPOEYGHI®S/000224

of relatively |arge dinmensions such as nmuch | arger .

than 1 Ti ssues or  t ue constructs larger tha
ma'nﬁeﬁwﬁoo%n%t%rﬂhwywﬂ e* &i@dwery ligg UsiRg remgoqmqmﬁ @ ths
preséﬁ‘ﬁﬁvér‘itﬂﬂ?’%ﬁ fatchl'ié’tﬁglli‘\/ééﬁgghoﬁ{b%gg s §'|ﬁ’ e Mﬁérng

m cr o- need can be précisely contro

nutrients and renove netabolic wastes for eff|C|ent ‘
[007&11{‘%\}&?% fhfe @Sin‘ Site0f BRLRHEAIE eL@ﬁqEr@P&d@iLré‘of a iver slice.

Festes or trsste cons

can pbteatnsllyohrs used gedetebbenvironmerftaDORInsT e bicimgginohsysbem
) may .al so all ow i maging or visualization of t cul fure
'”CorBP\é%‘EQsem odiments gk therpyiesegt ipyeripismay rclle U$?ﬁ£ﬁh’&”ﬁt§°“me"ta'
protécibh 4 dc&mrarfos ﬁ.&eééreémgg ragﬁﬁis? B.d@r&.érﬁe

surroundi ngs |nc |ng nei gh Ing cel

bi onat eri al surface and henodynam ¢ environnent). The
[007&1"39 DthGEBRIreS aﬁbr‘?@ﬂ?é)all?ﬁ aHVéﬁ’(Sgé% Bl HH‘érﬂ b8d Qﬁémﬁﬂ%'sﬁnbed

t1ssue slice culture suc [T Ver s Var i
hereit notdxpreésshs meatiobed abbvé can dkel u_;ndemstood limemi this descnptlon and

acjlitate the rocesses such as pat hogenesi s
the df6?wl§ﬁ9§é)c¥ Seéh@?adg ?'g and tunorigenesis. [0071] In

enbodi ments of the present invention, the input/output

[0075] OWOf@bars@%@é@é@ﬂésdfﬂ%dhﬁnb@@iﬁ@ﬁﬁﬁfé Inferidbd &t 191,
e convenlently used to investigate the

lllustwéwacﬂréggn@m 69 yaydlimitingu d lhleaiesprlbe@gnyqod"mntﬂnarﬁegusceptlble
to m%rﬁg @?@lf%ubﬁg?gﬁ?@{ %Dﬁ%bﬁé en 8%5&3 Lde\fgﬁ M S?ciierrfﬂ)bperatlon

e a sui or s
The invéatidn, catheslishnteadek m@taht:mmpasaam chlv momﬂrsat(oHB\dtmn dts
mal ar i arasite and al so colon cancer. The
SCOpgy 8 P9n§¢P¥ %ﬁ?ﬁogenesis of malaria infection and

col on cancer netastasis is the liver. Thus, the
heterogeneity in the |liver slice andnmai ntenance of

| ong-term survival of the liver slice using

enbodi ments of the present invention can facilitate
investigations of these diseases in the liver. [0073]
Liver is the main site for de- tOX|f|cat|on Long-term
culture of a liver slice
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can potentially be used to detect environnental
toxins. A bioimagi ng system i ncorporating enbodi nents
wo@bRoovhe22ps esent i nvention may be used for enviPrPonsermvsihoo224
protection applications and for quick screening
' agai nst bioterrorism [0074] Ocher features, benefits
o v, of the enbodi ments descri bed herei n not
WH@&@@?@I‘E@SI oned above can be understood fromthis
dgsqri tion and the draw ngs by those skilled in the
1. Adevice (Ry7a1R0MN0 2 §5P4R CUWE. GHBPESIAEsCri bed enbodi ment s
are intended to be illustrative only and in no way
| i arcchamper Toreholsing a bissueetbbel caktures ardeinsagedetherdih esdid
~many nodifications of form arrangenment of parts,
d&%mgeraQWW%gg adfanspareltiyRdowhe i nvention, rat her,
Is intended to enconpass all such nodification within
i t& piattopa fagingiaid WiAawi t he cl ai ns. WHAT |'S CLAI MED
IS: 1. A device for imaging a tissue culture,
c arplurality @f micronpegdies maunted en sgicplatfega@ndcansected for fluid

cultured. and i nmrged therein, said chanber conprising a
tr%"r@’ﬁéﬂ%ﬁ?{'°wvﬁﬁﬁﬁﬁ“ ?ﬁ"ﬁ??’or m faci ng said wi ndow, a

plurality of njcrg-needl es noynted, on said at f or

D RPIR BlAbcRead Seidi R QW SBadHAIICely ParpeR ol Bref gther t

S Qb1 § saRkPintbro ntlcdfisThishid #isSudsBAGNCRBE HRitwESh S¥id window
bi'ased toward each other to press said m cro-needl es

i rang plaifarmifesiniecting dflwd éttolseidissues and wi ndow and

platformfor injecting a fluid into said tissue; and a
s pspacey| piacet betwesensaid iptationat drat saidvdndawdompredenting over-

for preventi QYEer conpr essi of said tjssue by said
o GRS 0N S I9FUioN:Sei9 PIAFRIy@0s SaiWindoM m 1.
wherei n said chanber conprises a well- shaped base and
2. Thedmwime dfaslaicot ewhargein aaid diwmnehersainprgascowellosimapey base
rt of said base. 3. The deyice, of ;claim?2 .
2B oo ier SOVTRG;sak BrSS. SN WA fQIming & Tiart et spic pase.
and a ' _ : .
3. The device of claim 2, comprising a first magnet attached to said platform and a

second magnet attached to said base, said first and second magnets attracting
each other thus biasing said platform and said window toward each other.

4. The device of claim 3, wherein said first magnet comprises a first set of disc
magnets, and said second magnet comprises a second set of disc magnets.

5. The device of any one of claims 2 to 4, wherein said base comprises a Petri
dish.

6. The device of ‘any one of claims 1 to 5, wherein said micro-needles comprise

seven needles.

7. The device of any one of claims 1 to 6, wherein said spacer has a thickness of

about 1 mm.

8. The device of any one of claims 1 to 7, wherein said tissue has a thickness of

about 1 mm or more.
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second nmagnet attached to said base, said first and
second magnets attracting each other thus biasing said
w@bk@vhar2zm and sai d wi ndow toward each ot her. 4PCT/3G®08/000224
devi ce of claim3, wherein said first nagnet conpri ses
I rst set of

C nag and sai d second nmagnet
0. ThesiasEntundnhtielnd grod comnriia &t M Aoy ce
cOmrAlicith With SbRy H@e(ﬁeé ?ordsur?wnéfbrﬂuﬁtdjsaié%@sue and an

conprises a Petri devi ce of any one of
otitlet fos discharding aifluid fronssaid amamberneed! es conpri se

seven needles. 7. The device of any one of clains 1 to

10,150 AL 00l SERGRER S5y BT gl

said tissue has a thickness of about 1 mmor nore.9.
11. Theedeivs ofearf omengf claimefl tolRiwrerdintsaidwirdow comprigesia
inlet in fluid conmmunication with said needl es for
transpaRENhBONMAarui d to said tissue, and an outlet for
di scharging a fluid fromsaid chanber. 10. The device

12. The d¥iic rﬁfon‘éafeﬁl st1309|1 &h%a&ﬁb%tf&’nﬂ Y&rtr%dofa

forned ass. 11.T evi ce any onhe of al ms
potynger. vvherel n said w ndow conprl ses a transparent
pol ymer. 12. The device of any one of clains 1 to 11,

18, @%ﬁe@é& Py Saebt Bphs 3 th 2 WrsPein St i Aptacheifto said

is attached to said platform 14. The device of
any one of clainms 1 to 13, wherein said spacer
rises pluratlty of spacers. 15. The device of

co
14. TagyAeyice Q)ffa"b‘l ARl glairgs 140 i MNeTein SZdiSRARRHSEMAKISES 2
oURERYJrspakyki ndri cal external shape.

15.The device of any one of claims 1 to 14, wherein said chamber has a generally

cylindrical external shape.

16. A method of operating the device of any one of claims 1 to 15, compﬁsing:

placing a tissue on said window,

placing said platform on said tissue with said needles eontacting said tissue,
magnetically biasing said platform and said window toward each other, thus
pressing said needles into said tissue;

‘maintaining a distance between said platform and said window with said

'spacer;

~ supplying a fluid to said tissue through said needles from said fluid source;

" and
imaging said tissue through said window.

17.The method of claim 16, comprising discharging a waste fluid from said

chamber.
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16. A net hod of operating the device of any one of
clains 1 to 15, conprising: placing a tissue on said
WoRmWdo0227pl aci ng said platformon said tissue RET/BGHAS/000224

needl es contacting said tissue, magnetically biasing

: ai d Iaf rman dgow towar.d. each ot her, thus

18. i Befil offiaimnd8.ar S’y wherein S IBS0RG ChRE TSR aging

- Gidtissueewhsvwasrersai d pl atform and said wi ndow with
sai d spacer; supplying a fluid to said tissue through
said needles fromsaid fluid source; and inaging said

19. Eh%@@&\qdwefocdglm $@iod claimdfwwheremiaaidrinaging somprsemimaging

g a waste fluid fromsaid
S%Ed;ﬁ%élfe ‘[i]'gh g‘l‘ﬁ?‘%ﬁﬁgd of claim16 or claim17,
wherei n said imagi ng conprises inmagi ng said tissue

20. TWiet inethozhofeslaim 19, whéreinrsaidanicedscopaiisnaimtnwerted midgrodobpe.
wherein said i magi ng conprises inmagi ng said tissue

SCO . The thod of claim19, wher
21. g efhad SLTaL 16 or &leim Ale WhBIOR G SURECORE 5 A Fgntocal
mekdedpal cl a| m 19 or claim 20, wherein said
m croscope is a confocal mcroscope. 22. The nethod of

any one of clainms 16 to 2 1, wherein said tissue is
22. Thenmethastiofraryr one pkelaivas 6 tq> 2iewherein said tissue is monitored over

a period of time.
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