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“AND BACKGREDREHGES THE | NVENTI ON The present invention rel at FETHESO/MBOVed
cell carrier grids and, nore 5 particularly, to cell carrier grids coated
with biologically active materials and,to cell carrier grids desérﬁ@ﬁdzgﬁﬁi

-

“constructed to hold cells in a single #ocal pl ane for analysis:

present invention furthenprO3tEs CRIICEARRIBRIGRIDGrN | dS which al | ow
recovery of individual cells based upon the results of anal yses conducted

t her eupon. 10 Because of the conplex nature of biological systens, it is
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cel | s af trecoveny tafnindiviiual bélid thatdd mppn etleudaaltbobh dehlyets contlutides 20 of
individual] cells and recovery of individual cells after assay based upon
assay resdF¥R™ Therefore, a number of prior art devices were patented by

X\?;gg‘?ggg?t 5ag3ffa%%1&d‘gg %?%’Pg%ﬁat&;en%?@8&%‘%’%%‘5%L{Bf%%f)ﬁggid?&%ye 4,729, 949
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. Accordi ngi to the teachings of this patent, individual cells are
forced | RKYURE) dyey gngymge ilevady ffovata spedliofpatinel ceinpsregnie Wermath@i vi dual | y

assayed - assaved !he teachin f. this,patent do not provide neans
for assu??%ﬁgﬁﬁ%e %%fe%e éenézr‘yeg ‘ésf'%s[?%la g?en%l?i@et?%cal plane during their
30 residence Farth&e igiksidlteandbsiabls 66 Uesty @HS AYkerAFoR & 8patlific opdadCdri ce of the

teachings of this patent introduces inaccuracy into.the nmeasurenments. In
addi 1§ ontissugan gfdeg to diagnose a condition in a patient. In some cases, a sample may

«contain a physiologically mixed population of cells, only a porﬁon of which is to
be ana_lyzed. Machines such as-a fluorescence activated cell sorter (FACS) were
designed, in part, to overcome this problem. However, a FACS machine cannot
reassay mdividual cells after sorting. This limitation precludes both kinetic studies

20  of mdividual cells and recovery of individual cells after assay based upon assay
results. -

; ) _ - Therefore, a number of prior art devices were patented by Weinraub et al.
to address some of these issues. (U.S. Pat. Nos. 4,729,949; 5,272,081; 5,310,674;
and 5,506,141)

25 . U.S. Pat. No. 4,729,949 teaches methods and apparatus for performing
analyses on individual iiving cells. According to the teachings of this patent,
individual cells are forced Into holes in a grid so that each of the cells may be
individually assayed and re-assayed. The teachings of this patent do not provide
means for assuring that all cells are held in a single focal plane during their

30  residence in the grid and subsequent assay. As a result, practice of the teachings
of this patent infroduces inaccuracy into the measurements. In addition, the grid

taught by this patent is biologically inert.



taught by this patent is biologically inert. WO 02/44318 PCT/USQ /42844 2
“MAY 2005 WO ®&A4PH . No. 5,310,674 is similar except that it PCaFASAES28aN
ordered array of holes of two different sizes so that sorting of cells by
size into two subpopul ations; is theoretically feasible. Teachﬂhqﬂ“ofﬂﬁﬁis
" patent do not explain why A large cell ™ will not be retained in a snal
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nmet hod of nmanutidktRat.eNofSpR72081 tpadhagridehtifestion amd stiscultechaina sdtctal st orti on.
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Deut sch dB°RBEPHYI s &pst mgﬁna@dn@ﬂo%éﬁgi@a?@ugwﬁﬁé.& aisNop4729%6%- 6, 103, 479
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bi ol ogi cal Ty acfive conpounds in conjunction Wth an para &s or
cel | -based scrEésnipag Naricsr6)1410istshrilatty 37.8] Pgi Dol 4/729dn2ecembthdtiie cells to
the biologically active conmpounds. Teachi ngs of thi Sbﬁ%'t ent do not include

keepi ng tesbesthah"the pppigioas pp te caprc 98 theohglpcae adetiinble”

acy of anal ysis.

Simlarly, analysj n € | l.ect,i O f 1ndividual |1 s based
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HC- ant i gen_conpl exes to forma stable structure with T-cells. Teachings
of this pmdged decondmgitadhethechingmeingedseh dubeidipld wellagsayingte fomli vi dual
T-cells ip order to allow for the labeling, identification and separation
of speci Ppaclzle‘ 25 T cells There i's thus a widely recogni zed need for, and it

woul d be hi ghltys. rav 8. a0 80179 RetAVR, THRbH tefdics Ratiflf ol nidamaiadof the
above limtations 30 MAY 2005 :
15  cell arrays with biologically active compounds in conjunction with an apparatus
_for cell-based screening concerning the physiological response.i‘of the cells to the
biologically active compounds. Teachings of this patent do not include keeping
cells in a single focal plane to increase accuracy of analysis. Similarly, analysis
and subsequent collection of individual cells based upon assay results is not taught
20 by this patent.
U.S. Pat. No. 5,635,363 issued to Altman et al. teaches the use of
L ) - multimeric MHC—antigen complexes to form a stable structure with T-cells.
Teachings of this patent do not include binding and subsequent assay of individual

T-cells in order to allow for the labeling, identiﬁcation and separation of specific

.25  Tecells.

There is thus a widely recognized need for, and it would be highly
advantageous to have, cell carrier grids devoid of the above limitations.

30.



WO 02/ 44318 PCT/ US61/ 42844 3 SUMMARY OF THE | NVENTI ON Accor di ng = di&Y 2605
~aspect of WRE2H#HSent invention there is provided a cell carci/esoigessd
capabl e of containing and retaining individual living cells in an array of
predefined discrete |ocations. The cell, carrier grid conprises (a) a body -
"that, 5 defines a first and a second outer surface, the body having an
ordered astayMARYHOF g3t heveinopph, each of the hol es comunicating '
between the first outer surface and the second outer surface; (b) an -

or gani zat i onal A@Icalrdjngh@opbaaanioﬁghe pzpﬁdniténlvamionhherpoisimbwddémg celt the

hol es on the bod at a.position .of each the holes is
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of such dIuITEI’lSI ons t%gﬁﬁéwiéﬁglﬁ%hgt})% Vi gzéfg gpg%?io Qg)té%‘s ough ‘'t he
. second ca}:!pﬂ;lsd s@tic Pokitidnibg Jof thdisoleghén tietbudebutlh hdt iar sdsitiut effeatliof ace and
the | evel t he second cross section such that at | east a portion of the

i ndi vi duaﬂhelho\lﬁsrfé idgptilighde seofhetatheatnles {arnthe wvy pbPEcdedined difersindi vi dual
|1 ted h t hat
'f ﬁe |fn3| \r/:&t} E%PP;I‘ ]é%-lggdp gg%dhm C%i" %?HSI gﬁﬁ n(girrtl(('a::’glln0 rglﬁggfd Fal I yal n

zl ngl e Ifxﬁm:gal:elpﬂt&mewﬁhfd g thatalayl helealtd: elgwﬁﬁ,wnsﬁs sefdrRaC el fast ed from
t.he individual cells within the holes is increased because the «cells

r“e5| de s M SHERGH oRsuCch carr@nﬁgm%thﬁb@émm nomionafdbe didigidvual lanes ¢ellr  aspect

of the pr, op there | cel ars rid..capabl e of
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- pr edef i ngcbotidsessstsectite at i GRS] mtéieleaﬁtd bedwEEd B st Qn&mm-@b&imer( a) a body
that defines a first and a second outer surface, the body having an ordered

?r r ays of surhgges of ’é‘l‘fé’r‘é‘ﬁlﬂﬁld@ugﬁ [thasgehingivigdupd lwmg@ellcmmhpmtthmgglb ween tlhe
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such t hatheasepsiai &m@@s@fnoﬁaéilbh Hat at Qast a portion of the individual living cell is

containable within the hole, and the individual cell is retained therein. The body
15 designed and construcied such that the individual celis -contajned within the
20 holes reside substantially in a single focal plane during analysis and accuracy of
data collected from the individual cells within the holes is increased because the

| ) - cells reside substantially in a single focal plane.
Accordipg to another aspect of the present invention there is provided a
cell carrier grid capablé of containing and retaining individual living cells in an
25  array of predefined discrete locations, the cell carrier grid comprising; (a) a body
that defines a first and a second outer surface, the body having an ordered array of
holes therethrough, each of the holes communicating between the first outer
surface and the second outer surface; (b) an organizational plan, the plan being
. applied to the positioning of the holes on the body such that a position of each of
30  the holes is 1dentifiable so that the holes form the array of predefined discrete
locations; and (¢} wherein each of the holes is sized to contain at least a portion of

- an individual living cell therewithin, in that each hole has (i) a first cross section at



the holes is identifiable so that the holes formthe array of pred@fM‘ﬁ\édZHGS
~di screte W@&HHHBAs; and (c) wherein each of the holes is siF£8dUT3HedHit ai n
at -l east a portion of an individual |ivi ng cell therewithin, in that each.
hole has (i) a first cross section at ., 6 MAY 2005 WO 02/ 44318 ‘
" PCTIUSO /42844 4 the first outer surface of such dinensions that at |east
a por ti ontled fitsheutendumthetat suchidiinBisi6ed ihacam}eﬁﬁsas driiopwdhhd helifideslt cross
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living cell is containable wthin the bole, and the individual cell is
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discrete locations, The cell carfier grid conprising; (a) a body that

defi nes abddyrlsatlmst}mrszdbmmdteduwérabuﬂégcdlyetdmeremmimdiaw ng an ordered
array of holeg thetethrough, each of .the hol es copmuni catin ween the
first outer E‘F %Fgé“gatﬁd’e? lax Agpret gl e Present Hrentiqryih C%Séﬁrg‘éfﬁf"iati onal

pl an,;,t h I o) t he hody
such Itohaft%eﬁal %%g%??gg c%?a eack; Sﬂah@%éeaﬁd Pegﬁédé’ ?igemé?@%lll?gﬁ%r&g%??}hgﬁ t he

hol,es f oramayhe medefinedfdipiretd dbdatieds,dhs celt cariel geidtdoanwishizg (¢ra batigrei n each
of)t he holes is sized tg contain at |east_a_paqortiagn of an indivi gual

living cdhyt defides qiftreh qaadwcquh@ut@a@ﬁf% the hady (m;m& apjopdgred AHAE Okect i on at
the first ?é%oﬂ{ ersHEhBfE g&f h $¥GHe Cﬂo rﬁﬂah%n{c%ﬁhg &S‘meafﬂg’{ bhp of the
celf oug flrs

i ndi vi dua Iving can pass Cross section wthout

suf f er i ngusthés mm&h@hecodamg@ sugtatg; @) secpshigstiunal pRey ilenphin beihgvel
internedi ate between the first and the second outer surfaces said second

cr osd5 se@ppbed Bbth?g)q%w@ma@@be ihalesiongthybady sach tat 2 pesitioref€aelkdt i on; and
(iii) a 'af‘ EQfes%t atbnee 4&}5&%@%%% ftﬁgear?aﬁ' ﬁx%deff filsﬁieté he second

cross section suc east a, portion of IVI Iving 25

cell is mnanm&bxﬂ e:)wﬁelmﬂ eh&]ﬁoflﬂhle&lol@rﬂs dized @o costhini £lUedst agiohlmof et ai ned

therein. The_ body .is designed and constructed such that the individual
cell s cofl aqdqg@n@i/ biving cell therewithin, in that each hole bas (i) a first cross section at

the first outer surface of such dimensions that at least a portion of the individual

20 living cell can pass through the first cross section without suffering substantial
damage; (i1) a second cross section at a level intermediate between the first and
} ~ the second outer surfaces said second cross section being no greater in size than
said first cross section; and (ii1) a height between the first outer surface and the
level of the second cross section such that at least a portion of the individual living
25  cell is containable within the hole, and the individual cell is retained therein. The
body is designed and constructed such that the individual cells containéd within

the holes are recoverable by a recovery device.
According to further features in preferred embodiments of the invention
. described below, the body is inhérentl‘y rigid, such that the individual cells
30  contained within the holes reside substantially m a single focal plane during

~analysis.



the holes are recoverable by a récovery devi ce. According to furthef MAY 2005

-features MOPH43d3-red enbodi ments of the invention descri BEd/USEVE&FH t he

]

body i's inherently rigid, such that the individual cells 30 contained
within the holes reside substantially iy a single focal plane during

anal ysis. 6 MAY 2005 WD 02/44318 PCT/USO /42844 5 According to still ,
further feature&ccdriinghe sl Senhddehtifcefie ikedeseibatpieitedl ethbediehls carri er
grid of claiml, wherein the body is supported by at |east one support,"
such t hat thheell ramigragid of slaig bowb@‘ﬁnbgne\/\quﬂ # fupeorRl &% atdspyene |

b tally I ingl e, f | . pl I Ng- | V:$i S. di i1l
Furt her 1 aupipbe s R Gue SRyil Gt PR OM AT 8 BRESERRECar e

grid furtkeksthplngas s@é@f&g@]g}@dﬁﬂ%g@ggonst ructed to: (i) facilitate
mani pul ation of the cell carrier grid; (ii) allow application of suction

" through the holAssording e sl ifartlen fntenea in thel desciibedsprefreredi ambepenied to the

first out f f. the gri d t 1 Lo the holes;
and (i 1) Teral o5 S ifeadoe et Sl Gra vaRot800ai 08 rostal ng

in the hokRglitafCRABHIMIchO0SHe! dellf ditibie brid e UIRY bpplidifioflSsChiches

preferred enmbodi ments the biologically active material includes at |east
one mat er thapuglethediades irtberziidh euchghaigells am sespension afplzdpo dhefinst onter

car bohydr at a nyclei.c acid, and a l-ipid.  According to still further
features ?‘ﬁ?’{cﬁe‘”gﬂ?pﬂ]%éﬁ”dp?‘éﬁg’rvf’etﬂ_‘”@ﬁ%ommf’sﬁ‘fH’é’esiS"_”Bré’HL' S sel ected
from jghe SiRE6R0RE Hihdal Bf st BAW esialhp AR hdRles. DI 0L I Ny avidin,
streptavi din, an enzyne, a ligand, a receptor, a mtogen,. a haptene, a

mul ti neri c MHCAznoidgentocsailpfuethenfedtvacd ecthie nlesohibed pdéfaged endtodinherftsir t her

fedtures jn t.he descri hed preferred,enbodi nents the nycleic acid is
sel ect ed WFdHPIogIEaly ATHVe ards i"l‘Fg“@ﬁS #nleostrae malmabaelaetrd i 08 ¢ her eof

Accor di ngphf Shidikd it b LalERy e Do CRASILDelaRRe! red embodi ent s

the lipid'is selectéd fromthHe group conisisting of Lysophosphatydil eholine
(pol ar phosplingi i )il dadhdxdetlreAcinottdi degpctibeds prdftrddieidbedichaat ubhes i n t he
descrlgbe%rgtre%]: ?sr gfﬁgctgcrlﬂ%r%?lil giﬁanér%up consisting of an aﬁtibody, an aptigen, biotin,
_avidin, streptavidin, an enzyme, a ligand, a receptor, a mitogen, a haptene, a
multimmeric NIHC-antigeﬂ complex and a lectin.. |
| According to still further features in the described preferred embodiments
the nucleic acid is selected from the group consisting of DNA, RNA and
20 derivatives thereof. _
_ According to still further features in the described preferred embodiments
\' ) - the lipid is selected from the group consisting of Lysophosphatydilcholine (polar
phospholipid) and OxLDL
According to still further features in the described preferred embodiments
25 - the biologically active material is used to coat the body at a location selected from
the group consisting of within the holes and adjacent to the holes.
According to still further features in the described preferred embodiments
the biologically active material comprises at least two separafe biologically active -
materials, each of the at least two materials applied to a portion of the holes
30  comprising the amray of predefined discrete locations.

According to still further features in the described preferred embodiments

 at least 20% of the individual living cell contained within a hole extends beyond a



25 the biologically active material is used to coat the body atw.d abien
-sel ected WoOr43the group consisting of within the hol es andeGUpsnsn344i 0

t he holes. According to still. furtber features in the described preferred
enbodi mrents the biologically active mageri al conprises at |east- two
separate biologically active materials, each of the at least two materials
applied t i Sl f fined
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preferreddevibadi nrents at |east 20% of the individual |iving cell contained
wi thin a hol e extends beygnd a 0 PAY 2005 WD 02,%%1{1318 PCT/ USQ), 42844 6

pl ane defined ByFceudang torstill Huther featnves du thepdgserbred prchared pmbp Brabl e by

a recover i 5, i sstirhd.: h . . i he. scri bed
oot o 1 eV eREY b o 60ORE MRS thide Uy SRR Wilth o OrpfiBS T D2
cont ai nedbgfdndiapland e bhahe first Dubg yorfsteao plidee tiietdindobyrabladyfai r st

outer surface to render the cell recoverable by a recovery device :
Accor di ngraceveyideyice.urt her features in The described preferred enbodi nents

wherein at | east. 50% aof i pdiowidual - Vi I nt 8y .L.hi.n a bole
extends = beyon °‘é°f§1”§n‘8 %ﬁf@ﬁ@gr %/aq#rﬁsé {lhre SCP %rﬁlgeéfrp I%ﬁerqegicg]% %aﬂrntgnger t he
cel'l recoyheahl & 1835t 30%LEf thRGANIIVul Evirgecll ldtRtah&b eithin BN &aends
successful |y addresses the shortcom ngs of. the presently known

conf i gur abdyond applensrdsiined hy theofitst euier fefacg i dandghtherradl recevaalda by @i t h,

bi ol o icalhg ac&ive materials and cell carrier grids designed and

const Puct EECVFHREFY cells in a single focal plane for analysis- The
present inventgh faehheivehfiohChRicesrhify ﬁ@diﬂesge@rﬁkeéh&w&ﬁinpbl&hmal | ow
reeovery of individual cells based upon the results of analyses conducted
t her euporpre BRIFRNDESCGRINAEHENRI0BF bHE oRREW NEE clitvier igndsnwhish arg dealeéi n

descri bed,. by. [ exanple anly, W 20 Tetference to fhe acconpanyi hg
dr awi ngs-"“ﬁ %w\@%@aﬁfw SR BBl s Aoy e gerereal 7 s
stressed 4,halg LO% ﬁaé%i'@% c%l?]%ﬁi’é! R Bal¥is VYL breser@RkRtion #thek OF
1 id : e i Iysis! es chtion
purposes of 1llustrativ d?i'Bscu si on of ? e1 pretfe fed ' o
15 relates o cell carrier grids which allow recovery of individual cells based upon the
_ results of analyses conducted thereupon. :

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with

20  reference to the accompanying drawings. With specific reference now to the
drawings m detail, it is stressed that the particulars shown are by wx;ay of
7 ) - example and f'or purposes of illustrative discussion of the preferred
“ embodiments of the present invention only, and are presented in the cause of
providing what is believed to be the most useful and readily understood
25  description of the principles and conceptual aspects of the invention. In this
regard, no attempt is made to show structural details of the mvention in more
detail than is necessary for a fundamental understanding of the invention, the
description taken with the drawings making apparent to those skilled in the art

how the several forms of the invention may be embodied in practice.

30 In the drawings:
FIG. 1 is a perspective view of a cell camrier gnd éccording to the present

invention;



enbodi ments of the present invention only, and are presented in the cgé\gezmﬁ
-of provi ¥AE2##¥AE i s believed to be the nost useful and red@iTYs0UKEd# st ood-
25 description of the principles and conceptual aspects of the invention.

In this regard, no attenpt is made to show structural details of the
invention in nmore detail than is necessary for a fundanental understanding
of the inventi anG the a tes CroRisefodad kv W ahcelingarfieR pHiaGT MR lptRet appar ent
‘to those skilled in the art how the several fornms of the invention may be
enbodi ed ilnventigoshewing3diermate ﬁebmlawnﬁgﬁholﬁsglerbmbs a perspective view of a

cell carrier g cor to.the sent nv 005. WO

051 44518 poT/ CRCPFASEA 11 003 ol Do tiER Hpptler il e prte ST 2 ¢ el 1
carrier grdegc%egédggéﬁgmgmw tdRthveRQu;ng al ternate enbodi nents of

hol es therein 3a and 3b s ow two possible arrangenents for air array

“of holés in a KEkI3cmdIdeshay v powsiirielivags tnowhjn:h qaffe@ahholemmgjmbon 5 .
FTGs. 3c and 3d sho i bl S in whi fferent, holes m ght be
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remain upgeahk&d; FIG 4 is a cross sectional view of a cell carrier grid
hol der containing a cell carrier grid according to the present invention;
10 FIG 5 is akt@o43ss seceisoraliondl ecwfof a @l tandear giiié tholer dohipdmtigr aas i n

figure 4 i whi ch _suppor.ts for the grid are visible. DESCRI PTION OF THE
PREFERRED‘;% W\war@%ﬁ*ﬁ[éﬂ%% ACSCAVENETER: i s of inproved cell carrier

grids,phich ca can be
desi gnqa\lg and cgﬁcgfsr%%taéeg S ﬁo%%efbgil?%l S%Hg%lﬁlﬁhb%&cgﬁe{%ﬂég%
anal ysi s whcbhvsluppdmseﬂokﬁwgrﬁbmemsibhf i ndi vi dual ceI S based upon the
results of anal yses conducted thereupon Specifically, the present invention
can be used to used to regulate a biological function in cells before or
during asppgcrip iﬁw}tﬁ?ﬁ]ﬁ%@%@ﬁﬂ%ﬁ%@ys performed on cells
cont ai nedﬁl—n_taggr‘cﬁ—i—wr‘rrer—gr covery of individual

CeI | s based up®he pdesent dswdntion o oﬁﬂ@irym&lmﬁﬁkﬁigfﬂst\hmhﬂumhe coated

15 with biologically active materials, can be designed and- constmcted to hold cells 1 in

_a single focal plane for analysis and which allow recovery of mdividual cells
based upon the results of analy::.es conducted thereupon.
Specifically, the present invention can be used to used to regulate a
biological function in cells before or during assay, fo increase the accuracy of
20  assays performed on cells contained in the cell carmrier grid and to allow recovery
of individual cells based upon the results of analyses conducted thereupon.

- } - The principles and operation of improved cell carrier grids according to the
present mvention may be better understood with reference to the drawings and
accompanying descriptions.

25 Before explaining at least one embodiment of the invention in detail, it is
to be understood that the invention is not limited in its application to the details of
construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is capable of other
embodiments or of being practiced or carried out in various ways. Also, it isto be

30  understood that the phraseology and terminology employed herein is for the

purpose of description and should not be regarded as limiting.
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drawi ngs and acconpanyi ng descriptions. 25 Before explaining at |east one
ermbodi ment of the invention in detail, 4§t is to be understood that-the
invention is not limted in its application to the details of construction

and the arrang PkhéNE aGCRINARNAGIASES chgibld of BodthRidOhhdéisiging -
description or illustrated in the drawi ngs- The invention is capabl e of

ot her  eniiolvidunt Bviog ostls beamgray 3¢ of peedebneddiseietdloggfions2by a6 39 ways.
Also, it is tJ - d t t h h I d i nol

A S0 Ll Wi iBee B ATEI 0 AT A AR S S A SRR
regarded @gjekidg fhhPPe, To%ex%%éé%%@mx%a@%/ H43LERGH HaQklef 280 4pseaFi gure |

shows a cell carrier gri | e of contalning and retainihg

i ndi vi sluakbdut20ngicrehs sparh e @tlrcayic? 4raf 2pinetieles ndd:dghi22cthet deflnes at | ons 26.

Gid 20 nmay include, for exanple, a_100 X 100 2-di nensional array. of holes

26. Each &St andiasscons! putgr ptace 648 and afli-e Bodyi2ohasse @risred amag 24rd i n |

di anmet er ' 0 j ' g j i.d 20
ﬁ&gsé ggﬁgeg%%fg%déﬁacﬁ%fﬂbﬁ @%o@ﬂg{n& ated etk HSPFhlHeE bulck

i ncl udes a I'nes a I'rs nd a second outer surface (28 and

30) - Body282nHagcand aiar agfee ey G 20 albwheduds ihereiniiadeght. pleach of
hol es 26 communi cates between first outer surface 28 and second outer

surface 3@ligaes $azh) apgisdi tocthedeesitioning ghdiokst 2o bpdua2 rhgheed 3a- d)
lied to th i tionj f .h 2 h that a i iti
of Peath orosin Rofast SEe defkeir MR EAds bt YrdoiSitegn e dna? ey 24 o

predef i negledimsdieliBetcd dda0hgs. EaR AThdIQ 86 26 & E8ftakOaCRAL@AN at

| edst a ‘portion of an individual living cell therewithin (Figure 2). To -
t hat end, partich od ehendiXeddab sivangfdetisherewntbs: Gegiredd). B2 that dnidy sachdeler surf.ace

28 of such di nmensions that a | east a portion of the_jndividual |iving:
cel | can g%s T HFD Pss SeFden 52 gt B oufer Sirtaes Q%Oiﬁwﬁbﬁlfn%%%@t

subst ant ijgle d  oraghof; A Yol 13 ChRSScticiEgi i on 34 at
a |l evel i]nt erﬁ?ﬁ%gﬁ%{]\k@eﬁgﬁgﬁ%ﬂ andé}i?%e-gé%gg%qgutsgr (s:tljorﬁfaces (28
and 38) . witheomaffeAsg Subkthshis eande.CEadisoShales A6 ddo has afsesaghcerissrensi ons
that the individual |iving cell cannot_ pass therethnou?Ii. I n ot her cases,

second crsgeion 3bat pdnved nteamedipie bsiweey the k! adolbe sseand BHenRItasche| ght 36
I's defi n?ﬂB Qﬁ& \;‘%ﬁfﬁn fsbfn%tcascs this second cross section 34 is of such dimensions that

the individual living cell cannot pass therethrough. In other cases, second cross

section 34 is similar to first cross section 32. A height 36 is defined between first

20 outer surface 28 and the level of second cross section 34 such that at least a

portion of the individual living cell is containable within the hole,f and the

} . individual cell is retained therein. According to preferred embodimehts of the
mvention, body 22 is designed and constructed such that the individual cells at

least partially contained within holes 26 reside substantially in a single focal plane

during analysis. This is achieved by imparting addition physical strength to gnd

19
v

20, which also serves to prevent damage to grid 20 during use. As a result,
accuracy of data collected from the mdividual cells within holes 26 is increased
relative to prior art teachings.
Holding of cells in a single focal plane may be achieved, for example, by
30 . constructing body 22 of inherently rigid materials. In order to accomplish this, a
- Grid diagram at 1,000:1 is drawn on a computer. This diagram is a map of array

24 of holes.26 of grid 20. The diagram is then "inverted” and reduced by means



20 outer surface 28 and the | evel of second cross section 34 suchwigqu%?tgggﬁ
-l east a mopti/orsief the individual living cell is containablreTwissiviizrsss he

hol e, and the individual cell is retained therein. According to preferred
enbodi ments of the invention, body 22_is designed and constructed such

that the individual cells at |east pa?ti ally contained within holes 26

reside su [ ' [ qlhgsngj . j : LStivd i S 1S
achi eved gif/é ?%gﬁe#ﬁéé%%bg?hgﬁofﬁs#c 1 “str r?gté%&tgofégrg(i:d 2%,ﬁégaﬁrch al so-
serves t oofiheyeid Adfurhgedbwngeling BAckivvedigy psgectibg the negsitive throegltar acy of
data collected framthe individual cells wthin holq%s, 2£ i1s i ncrsased

“rel ati ve WérTpsGope 1arthe crRpesHE shrsction therely weeivay bejdssued pighre opdb&l pl ane
may be achi.e ar ampl e 3 ently
rigid matP 344 gj.e ‘uh%le%tr é?ﬂ%ﬂfg%%% %QPS%%S%{CE{&%&%&E@%@%%%%% ’QF B 000 1 i s

drawn On @esiedmite (typidalls @vagr aitroas)a Thiy pichae raytheZgridfis podjeded 26 of
grid 20. The diagramis then "inverted" and reduced by neans 6 MM 2005 WO

02/ 44318 thopghsbe /ohdedivedensogntp achimpuetl PEPYHCENCOPPHPIPEO OOy . Thi s

produces a.reduced .size negati,ve - of . the Ld, further ing is
achi eved tﬁifkﬂ?%‘;ﬁé’@llfiﬁés F%‘éeg%e%}é(ﬁo"\‘?rém% (?ndughe aemur%“():llrilgss%ntﬁ&saqﬁn t %!r%pposi te
di rect i onypohh8h8BYrelt8ARILY MYpichI®y 88kl Bindied towide atfpidjestedbrla sifgld he

obj ective. ThiS process produces a picture in which holes 26 are in the 5
desired shee. (Thpinrethl papsevethsh seqeantaly immrsedpincdenetopst, ¥ andap j s

rojected hrgugh the.objegctive | ens onto. hi.n t al 8l . J. copper
Baplerwof ‘t’)a% Ff?h“g?ﬂi %ﬁ’?%?léﬁ Wi B:f?taﬁsp@g{/e %ﬁeélt Bg%ﬂﬁf? scﬁg%'.—jdsrg{ghegnul s?gn
changes ide3eiShindC cheficdlP Mate4ROHES Whidd Bdy ohY Rhé alnkial SEAfRF alardiundr ed

grirds are projected on a single sheet. The nmetal paper is then
sequent i alohyondneiiwed The deted|paper is fhieneeleetineplated owith sth nesddlusuclnas Thi s

prodices el ol g i TG pohyr 5 ool Gy Tl fate. B
non-cond g%xg}/ OlrS PG TRL AL RARB oG st Rk Ble§ GorRR Lak@R Wickhickymah@ such as

Ni ckel, Silver. The areas that are covered with the devel opnent al
chenisal pradueenatmeohpietire of theipgojpeted 6Bigs prorees ishrepeated potiicelinduitk

br ocess. halts ahdavedie Jesed by i il befeButlesve  he tesi red hel ght 36
a_s det ai hi?% hatk is'i‘é}flt}(i’é"’coaﬁng is applied in a bigger diameter over each of holes 26
com'cél wells are pfoduced instead of cylindrical ‘holes. If the diameter is held
constant, cylindrical holes are produced. |
20 ~ Prior art grids are typically very thin. Since they are glued to the grid carrier as
round circles, application of buffer to the grid carier creates great pressure on the grid
}  causing it to bulge. This bulging causes cells loaded on the grid to reside in a wide
variety of focal planes causing inaccuracies in measurement. Bulging also effectivel_y
precludes automated retrieval of cells using programmed micromanipulators. .
25 : According to the present invention, bulging is prevented by starting with a
. thicker starting material. Alternately, or additionally thicker grids can be produced by
repeating the electroplating process cyclically. Alternately or additionally, body 22
may be supported by at least one support 42 (Figure 5) mn order to keep individual
cells contained within holes 26 substantially in a single focal plane during analysis.
30 Supports 42 may run in more than one direction so that they intersect and reinforce

one another. Supports might be organized, for example, in two pepedicular arrays,
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subst ant i &m Fiyst ppier swifag 28 Balagicallnaivgsraterial a¥angy meludep fay sygples 42 may
run in no -han L rect] hat: & hevea,l: . i e one
anot her - u;t)éﬁ%?tc asr%?ﬁﬁ%(ﬁ?{egeﬁdg?eg%%ﬁggge’d? l?p%(ir}" eadé{ré%ge?‘ %?eﬁl\n{]ﬂv\%h{o(%f g‘fét%?cul ar
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being parallel to one another. Alternately, supports mght radiate outward
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i nclude, but are not linited DNA and derivatives thereof  Suitable
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i nprovenent upoh this
- sigpificant improvement upon this technique for assaying arteniosclerosis because

it brings individual cells into a micro-environment with a higher local
20  concentration of reagent than that achievable using prior art teachings. In addition,
supply of coated grids makes the assay simpler to perform by eliminating the need

for incubation of cells with the material emplojred in the coating. This, in tern,

reduces the level of skill required of a user of gnd 20. 7
According to some embodiments of the invention, biolog'ically active
25  material 58 includes at least two separate biologically active materials, each of the
at least two materials applied to a portion of holes 26 in array 24 of predefined
discrete Jocations. Figures 3¢ and 3d show two possible arrangements of
- biologically active materials 1, 2, a1_1d 3 in holes 26. It should be noted that each
biologically active material may include a combination of materials. For example,
30 3 may represent a combination of 1 and 2. Such an embodiment allows rapid and
easy discovery of synergy between different coating materials. 0 is used to

represent hqles with no biologically active material. Such holes would typically
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bi ol ogi calprsferablyiay deagied Eroi miost predtrablylag deagiod@ afythe sadividual Nuve zed5 WO

roovi.de a
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ontrol

t he pr esendlcilmee mcilaleptisddycdPtypss obrestagihgntegesand construct ed such that the

i ndividual cells contained within holes 26 are recoverable by a recovery
device. This may be achi eved, for exanple, by naking height 36 | ess than
the aver aggpfafi WenQiepifil heqhi?Ph 3bPS9ribls BOl&ht 54 t?& NG Y Ppd o er red
enbodi nents of fﬂ% in i oR at IeastHEO%? nnrééggf%fergﬁ y at Teast 40%
nost [ ef pratbide fabmlewsll. 50% of the individual living cell to contained -
wi t hi n ahele—extends—beyondra—plane dvfiged by-first outer surface—28 of
body 22 +&i BREer the cel | re¢dtier abl e | BYYedemdl o etdrs denibc o] S9%pmih | shows
' diameter
. Lymphocytes 11.5 micron | 9.2 micron 6.9 micron 5.75 micron
| Monocytes 16 micron 12.8 micron | 9.6 micron |8 micron
Neutrophils 13 micron 10.4 micron | 7.8 micron | 6.5 micron
Eosinophils 14 micron 11.2 mpicron | 8.4 micron | 7 micron
} Basophils 12 micron 9.6 micron | 7.2 nﬁicron | 6 micron
platelets 7 micron 5.6 micron { 4.2 micron | 3.5 micron

According to preferred embodiments of the invention cell carrier grid 20

further includes a holder 44 (Figure 4) designed and constructed to facilitate

manipulation of cell carrier grid 20.

Holder 44 further allows application of

suction through the holes in the grid such that cells in suspension applied to first

outer surface 28 of gnd 20 tend to move towards and into holes 26. Holder 44

further permits application and removal of solutions to cells residing in holes 26.

- Holder 44 includes a first port 50 and a second port 52, each communicating with



J calculated wel | depths for cell types of research interest Tabt8 MAYwags
- dept hs red? PEH31r vari ous percentages of selected cell tyBE3/USBI/42844
protrude froma well. Cell type Avg. 20% depth 40% depth 50%lepth |

di anet er Lynphocytes 11.5 micron 9-2 njxron 6-9 mcron 5,75 nicron
Monocytes 16 micron 12.8 micron 9.6 mcron 8 micron Neutrophils 13 mcron
10- 4 m crospate 818nwhichncdntacts ceand das mmj‘abé B8 dllegrrd @0oRoiid 5B axdci2on 8. 4
mcron 7 mcron Basoggnls 12 mcraon 6_mcron 7-2 mcron 6 mcron

pl at el et sSe7vaioE frvpdgcEomprd semaval qfnhﬁkﬂé‘ﬁ irgo 5paﬁe&%wdo&!@ﬂm ey #38espr ef er r ed
enmbodi ne f the |nve tio t further includes a

hol der 451%%985&%1 CZ?}] e ?8?13 til’l?‘raou %A’gi gﬁgf%é o TaC| litate manipul ation
of cell carriesddtibshlieci)|0Eniddes bid Rkl fRbhovsopdR! fresht BReion20 suction
through the holes in the grld such that cells in suspensi on applied to

firsts oumélrbes;gm@@ealzst tof onge pdiﬂz@ﬂlv ckidled o thevast vaaleugmmﬁon of tehol es 26.

Hol d 4 furth | |1
r esi glr ng%PH ‘lﬁ%]lgeeg Ies t"ﬁ%?g ﬁE‘:eﬁ%él ni)efl l\fllgpo‘%dl %h’d ﬁls%fgo(r:lg pzrt
52, each {gOWHBIS 3hibadinéid MRY a@ﬁ&% PO P4 al SnfalioSEd (R&R4Afked12 a

space 48 whi ch contacts second outer surface 30 of grid 20. Ports 50 and 52
serve f oheramabodecindoas atinredniy dhe ozﬂalinscgsrmjlm |b¢ﬂ®vsﬁa¢e e4Beranehtale| at i ve
flow rates thereget

rou..-h can reat |on t hrou 6 L,n,grid 20.
‘Addi t i on&FPRB) %POI&?N‘B%F f H{VGPE%I?g?aSt np‘feégrgf?fjgl nvention
S wihy beconp UBRALRAS %11 i %ﬂs&aﬁhbﬁty ; hf e i Sfiferd! that RRRy

exam nation o W ng exanpl es, are not 1 ntended to bé
l'imi ti ngahddditdspmalifjcations andfvarittiensvail] mgplmmudmthmess]aﬂeﬂ asthect s of the
pr ésent invention as .del.ineated gr ei nﬁbove and as cl ai l%gd in tBe cl ai s

section BRI AWCPTRED.dkisdpicngRt 4 embraghal sushral eHeher RG2S o
At hough o BUEREIPRi AP RSE ARIPFIAEEI O hP afHRIdAGH:AR, Wi th specific

embodi ment's tl ereo 'S ev nt . _
All publications, patents and patent applications mentioned in this

15  specification are herein incorporated in their entirety by reference into the
.specification, to the same extent as if each individual publication, patent or patent
application was specifically and individually indicated to be iI;cozporated herein
by reference. In addition, citation or identification of any reference in this
application shall not be construed as an admissiop that such reference is availablie

20  as pnor art to the present invention.



alternatives, nodifications and variations will be apparent to t?gsg

‘skilled i nh®*31% . Accordingly, it is intended to enbrace BIWUSIHRASH

alternatives, nodifications and variations that fall within the spirit and
broad scope of the appended clainms Al publications, patents and patent -
applications nentioned in this 15 specification are herein incorporated in
their entirety BYHAAGTESr@hA®MED I5:t he specification, to the sane extent a

i f each individual publication, patent or. patent application _was :
speci fical l'y and frglveairaierid capehle ot eptaiping and setaingurinduadysbiemg by

ret erence: il ifllabdPBr pfildb AN PRsGbtc10ERbAL AR AWcdhREgRCE 10 Lhi's

'Y

application sha construed as an adm ssi o rerérence i s

avai l able 20 a@)pri ofb@ahithhiaddiies priesamd a keoad butd surfade, BMAYba®P5 WO
02/ 44318 PCTI USO /42844 13 WHAT IS CLAIMED IS: 1. A cell carrier grid
capabl e 6fhavéng 2 ordstpdareryradthalesithrgethrryeb erghiof paidi bpjes easpmynicaiingn array of

predef | nedyfl.sGl S5¢ 612 btd: WMuce 8 Gl kS T Glphld comprising. - (a) a

r ]
body t hat Ines a a second ou eorumsrlfP 4%, said body havi ng an

ordered array of{bhol es drhaiistidnelght sai@3tih wngs?blﬂielaqb@se SERgAmLat i ng
between said first outer surface and said second outer surface; (b) an
or gani zat i riaid hellesron saad Hogdy suehisbdtagpositiohiof dachoofithe hplss ig idewtifrable of sai d

hol es on sai dy sugh that a positieon .of. each of. the holes is

i denti fiab etgatts?‘ge%(?%i TroBRardy O?B’Feﬂ?‘?‘heé“;éﬁf%??%‘?aﬂﬁ}l%defi ned discrete
locations; (e) @her ekReracduchlor sal %otk ddsto thakth sQe£0atRHbrAIS | €ast a
portion of an individual living cell therewithin, in that each hole has:

(i), a firsniedvsyakleong oell thergwmithinf inrtkat eaclt bole bas:f ace of such di nensi ons

that at |east a portj.on_of said individ liyin el |l .cap pass ‘through
said first cross sectlfﬁﬁ%ﬁ?‘?ﬁﬁ?ﬁgﬁfaﬁ8713?53%’6%3&5&?#?%‘?1”%’8 ge; (ii) a
second cross s@ehbforRithat t94BL a pHHRH T dhiatRiiPRbYeSAns ebiflcdd 85 and said
second outer surfaces of such dinensions that the individual® living cell
cannot pass t htlouggh sthe fegcoess seetosswilent swifcring subjtaatitlalagigepet ween sai d
first outer surface afd the | evel of the, second ¢ros sectiac%gfésutch t hat at

| east a portion of &4 #SFRAAFTRISFCIOPFH ﬂ&’"ef Infermedtate between s

and said second outer surfaces of such dimensions that the individual
.living cell cannot pass through the second cross section;:
(i11) a height between said first outef surface and the level of the
second cross section such that at least a portion of said individual living
~ cell is containable within said hole, and said individual cell is retained
therein; |
) | 7 wherein said body is dg:sig’ned and constructed such that said
individual cells contained within said holes reside substantially in a singlc? ‘
focal plane during analysis; and |
- wherein accuracy of data collected from said individual cells
within said holes is increased because said cells reside substantially in a

single focal plape.

2. The cell carrter grid of claim 1, wherein said body is inherently
rigid, such that said individnal cells contained within said holes reside’

substantially in a single focal plane during analysis,
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cell is containable within said hole, and said individual cg{:Jﬁlg'tsgis

e
“therein; WRI¥*Said body is designed and constructed such 4

i ndividual cells contained within said holes reside substantially in a _
single focal plane during analysis; amd wherein accuracy of data collected
fromsaid individual cells wthin said holes is increased because said
cell's reside stbst afhé atll yariier @rid of clgine 1 f whakinsaiheody2is sThportas ¥y carri er

grid of claim1, wherein said body.is ipherently rigid, such that said -
i ndi vi duait least pRe YipReH; Hh twtﬁwﬂﬁﬂ@éﬁdd’aﬂﬁ%ré§°P@§?e&e‘”l%“§&6@§ﬁﬁ ally in a
single focal, pl I | VST SitameThis i%? Ong WO 02/44313 ‘

PCT/ USO /rggigﬁgul%ga%t%ﬂhxg%s%gﬁf&g% rlﬁngrduélﬁlg 0 S%l aiml, wherein said body

- is supported by at |east one support, such that said individual cells
contained within said holes reside substantially in a single focal plane
during anal ysi%. 4. Thheslbeantiercgid pletlaigh {.fughecqom@pHsine f ur t her conpri si ng:
(d) a holder, said | der, desi gn ) (1) facilitate '
mani pul ati on.of the&ﬁglqﬂddgg’rsra} eroeig?xf%; ]"Fl?(? %F‘ﬁ%s\%qg%gr{?bati on of suction

through said holes in t@p orEdilasehnddigilagel bSih ke eapagiidn applied to
said first outer surface of the grid tend to nove towards and into said
holes; (iii) permt appl(@@ati adtovaapplication af seitioadhipuebsaidhplesed) s resi di ng

in said holes. S. A cell _carrier.-grid.capable of containl r et ai ni ng
i ndi vidual Iiving cel l s‘hFﬁ“Qr?"%}fﬁ?S‘/c%fs‘grsgftfe‘fﬁlﬁléﬁpﬁf@‘%{rbe{}’gd ﬁ%gati ons, the
cell carrier grid conprigin@ifat@df elPMiehd®t mdod idRedaald 6 sédd a second
outer surface, said body having an ordered array of hol-es therethrougli,

each of said hol es commimlesati ng between said first outer surface and said

con r surf ; . o . '
second outer surface (iii)  permit application and removal of solutions to cells

residing in said holes.

5. A cell carrier grid capable of containing énd retaining individual
_living cells in an aray of predefined discrete locations, the cell carrier grid
comprising; '
| (a) a body that defines a first and a second outer surface, said body
having an ordered array of holes théréthrough, each of said holes communicating
between said first outer surface and said second outer surface;
(b) an organizational plan, said plan being applied to the positioning
} A " of said holes on said body such that a position of each of the holes is identifiable
so that the holes form the array of predefined discrete locations;
c) wherein each of said holes is sized to contain at least a portion of
an individual living cell therewithin, in that each hole has:

(i) a first cross section at said first outer surface of such
dimensions that at least a portion of said individual living cell can pass
through said first cross section without suffering substantial damage;

(i1) a second cross seétion at a level intermediate between said first
and said second outer surfaces, said second cross section being no greater

. in size than said first cross section;

g



(b) an orgvani zational plan, said plan being applied to the Bosi ti e-nﬁnpAYOZUUS
- sai d hol e¥OW44I% body such that a position of each of thePR&Us8l/128+
identifiable so that the holes formthe array of predefined discrete

| ocations; c) wherein each of said holjgs is sized to contain at |east a

portion-of an individual living cell therewithin, in that each hole has:"
(i) a first cross sgi}aBigitbesdedsh daid Stst outep surfarefaadehoieveliofthedi mensi ons
that at |east a portion of said individual |jving cell. can_pass through

sai d first crowsorderpssorcipn wshithat At dest agodiopof spidipdividial geing i) a
second cr0ss seqll o AhaB LANSh it SITadk A AR AR ebd gl and said
second outer str T acesM8aF st ota crods” section el ng no greater in size
than said firsheehf?ss section; 6 MAY 2005 WO 02/44318 PCT[USQ /42844 15-
(iii) a height between said first outer surface and the_ |evel of the
second cross sect i onhereinisaidthadyas at leasitpagighyrcopisd voth 8 gidogisally/i dual 1 ving
cell is containable 'n%gi n said hole, and said individual cell is retained
t herein; wherél® V%Hiaﬁé dy is at least partially coated with a biologically
active material. 6. The cell carrier grid of claimb5, wherein said
biologically active material includes at |east one naterial selected from
the group condisti ntheskllgarrier gridtodichrimed, odssnpaiddrielogically@cye aci d, and a

lipid. 7. The .cell . carrier grid of clai . erein said proteinis
sel ect ed MG Ab T oo ardeiiloSreEh Bam PR AR SRTHBRIER b ot i n,
avi din, st&eRt AYhBbiydraidh SRINEBeid2ahd SBBFI. @ receptor, a nitogen, a
haptene, "a nmultineric MHC-antigen conplex and a | ectin. 8. The cell
carrier grid of claim®6, wherein said mcleic: acid is selected fromthe

gr.eup consisting of RNA an erivatives.thereof..9. The cell carrier
grid of claim’, _-Mg:‘\:lal RAEST angiogrcffu?l?s%ﬂ%éﬂdﬁﬁfﬁﬂﬁé&ﬁ?@up- consi sti ng
of Ly Sop!ﬁ%ﬁPﬁ@;gi@{ﬂ &Rokding fz&PérﬁfboEPPéPélﬁigeHj sibane i@kl Rrei@viaifhe cel |
carrier grid of cllaimb, ?/\Aqlerel n sald biologically active

an enzyme, a ligand, a receptor, a mitogen, a haptene, a multimeric MHCwantigen_

complex and a lectin.

8. The cell carrier grid of claim 6, wherein said nucleic acid is

selected from the group consisting of DNA, RNA and derivatives thereof.

9. The cell carrier grid of claim 6, wherein said lipid is selected from the

group consisting of Lysophosphatydilcholine (polar phospholipid) and OxLDL

10.  The cell carrier grid of claim 5, wherein said biologically active
. material is used to coat said body at a location selected from the group consisting

of within said holes and adjacent to said holes.

11. The cell carrier grid of claim 5, wherein said biologically active
material comprises at least two separate biologically active materials, each of said |
at least two materials applied to a pdrtion of said holes compnising the array of

predefined discrete locations.

12.  The cell cairier grid of claim 5, further comprising:



“consistin

PLILUSHHE el |

hin said holes and adj acent to said hol es.
carrier grid of claim5, wherein said biologically active naterial ‘
conprises at |east two separate biologiieallly active materials, each of said
at least two materials applied to a portion of said holes conprising the
array of predefi nedd baldet, saiddwdddralesignddandignmsgedied&arrier grid of claim
5, further conprising: - '.~»HMdt1 005 L. 02/4A{ 181.CT/.USC]./_42844 16 (d)
a hol der, said hol der dedPgnedigiiticts srroinaieiczelithe oqlt (PsEeids at e

mani pul ation of the cell (gar r'!ﬁfov@ﬁ%ﬂicaﬁ&ﬁbfs&ltiloﬂ‘ﬂ’uéﬁgk!sﬁé_tﬂoﬂs@iﬂ’f suction
through said holes in the grid such that cells in suSpension applied to
said first outer surfacehofndkechythatcdsha stapenvive appivaridsashigrsi nt o sai d
holes; (iii) permt application and_remval of solutions to cells residing
in said holes. 13. A cel IoUfEspHace gf thg sud e o BevelsRadsA 944 et ai ni ng
individual living cellsyipgan arny of predefined discrete |locations, the
cell carrier grid conprising (a) a body that defines a first and a second
outer surface, said body (iiavipegmatrappiiceioacndreayvaifoflsoheiont kecalshr ough,
each of said holes communicating hetween said first outer surface and said
second outer surface; (byestingigadiiglasonal plan, said plan being applied
to the positioning of said holes on said body such That a position of each
of the holes is identifiable so that that holes formthe array of ,
predefined di st3.et e A edlbtdraiBsgrid expabiesBioniBanh a0fl raainthdwideddiad si zed to
contain at least a portion of an individual living cell therewithin, in

o . . - . cowne 2005
mat eri al ( o coat said body at a location selected frojrf thd E%U%
ol 2

t hat eacHivieg ecllsan .an@mpy of pradsined dissreirlogatnnsathe sl gamrier gdout er sur f ace
of.“such Cg)imrr%nSlsI{ ons that at |east a portion of said individual |iving cell
can pass P &> ' :

(a) a body that defines a first and a second outer surface, said body
having an ordered array of holes therethrough, each of said holes communicating
between said first outer surface and said second outer silrface;

(b an orgamizational plan, said plan being applied to the positioning
of said holes oﬁ said body such that a position of each of the holes is identifiable
so that the holes form the array of predefined discrete locations;

{c) wherein each of said holes is sized to contain at leasi-: a portion of
an individual living cell therewithin, in that each hole has:

(i) a first cross section at said first outer surface of such
. } | dimensions that at least a portion of said individual living cell can pass
- through said first cross section without suffering substantial damage;
(i1) a second cross section at a level intermediate between said first
“and said second outer surfaces, said second cross section being no greater
in size than said first cross section; '

(iii) a height between said first outer surface and the level of the
second cross section such that at least a portion of said individual living
cell is containable within said hole, and said individual cell is retained
therein;

wherein said body is designed and constructed such that said individual cells

contained within said holes are recoverable by a recovery device.
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t hr ough sa‘}y szhg % cross section w thout suffering substanti ﬁT@@%ﬁ”{i?@%
“a second cross se1 tion at a level intermediate between said ™" f r{d sai d
second outer surfaces, said second cross section being no greater in size
than said first cross section; (iii) a_height between said first outer
surface and the level of the second ctfbss section such that at |east a
portion of said individual living cell is containable wthin said hole,

and said individual .cell _is retai,n .t herei.n; .wher ei id body is -
desi gned and cc}gst r Jgieéﬁuﬁgf?rtgﬁ'gt‘&gmq' nﬂ%ﬂﬁﬁffe@&%@c’gﬁﬂﬁai ned within
.sai d hol egy @) i@ubiQRIYEEAPLSitdNe AWHBRLYRIY e SRNELEyofd N arkFiney6y 02/ 44318

PCT/USQ / 42844 17 14- The cell carrier grid of "claim 13, whereln at | east

20% of sakald firsididrduethed tovemdpr caildl cell oevoxtrablt hwi 4 kicovay klevieeext ends beyond
.a plane defined by said first outer surface to render said cell ‘
recoverable by a recovery device. 15. The cell carrier grid of claim13,

wherein at |eagg 4090l ﬁcgl'r%r iﬁ%g‘élgﬂﬂfib, Héa\éltféiﬁa@ﬁbét oPbpLfHgd within a
hol e extends beyond a pFane_ ef’l ne y sai Irst outer sur#ace to render
sai d cel | imdéddwa divirigecellycoataisebwihin alené egendstheydhid apédre defined by gri d of
claim 13, wherein at |east 50% of said. individual living cell contained
within a #éf Brd ouler gefans e mender prid cell sreprsrabledy a ety dp¥ee-out er surf ace
to render said cell recoverable by a recovery device. IT The cell carrier
grid of claim13, fintber conprising: (d) a holder, said hol der designed
and construct etio.t 0: The elf agiiki pdd of chai P3| aherin afieth&08ebf sathr ri er grid;
(i) allow_ application_of suction through said holes in the('ﬁgd such that

cell s i n ggypartlivmesplcpaiained vighin afolesgxtenslybeyond iz plawe dgfingdty grid tend
oo SR I 3 D 9 Ui o o el
17. The cell carrier grid of claim 13, further cog:prising:
(d) a bolder, said holder designed and constructed to:
(i} facilitate manipulation of the cell camier grid;
(1)  allow z-xpplication of suction through said holes in
the grid such that cells in suspension applied to said first
outer surface of the gﬁd tend to move towards and into said
holes;
(1i1)  permit application and removal of solutions to cells

. } | ' residing in said holes.



