;e3eBa\\ ] M"LN 6 TBaXdJWO U2/ .1318 5 10 | MPROVED CELL CARRI ER GRI DS FI ELD.
AND BACKGROUND OF THE | NVENTION PCT/ U SO 1 /.128-t-1 The present /'_;\
i nventionylg Blydgs to inproved cell carrier grids and, noggrRabli&kY arl y&?(- )
to cell carrier grids coated with biologically active materials and to cell
carrier grids designed and constructed to hold cells in a single focal

pl ane ummmmﬁ““mmf The present invention further relates to cell carrier
grids W ecovihré(é of individual cells based upon the results of

anal yses cegosioet ed t her SUBBR VIR EE S LAORRIER GRS ex natuumwlﬂmumwﬂﬁmcal
e to
a

L

systens, it is often desirable to conduct analyses on a s
. conpare to normative values. For exanple, liver enzyne |evels fgom
speci fi ¢ FIRLDEANDCBARKGRIOUNDIOF MHE NVERITION for the sane enzyne may be
used to diagnose di abetes. Further, it is often desirable to assay cells
taken from a specpresentoinyeniioprieletes2o inpeved icell sadisr grids dindgmse a

condi tid on_in at | N so cases . | cont ain

physi 3l od?agéclu?%}%m'tt‘?(gégﬁ 5%{%} §f1?§%0ag?deggpﬁ0§a%gﬁﬁ® g&}éfgrr{lé}%ﬂalgtﬁ %? ch is to be
anal yzed. ceNtahidn@sids dedig@d aad fcbhi@iheRaen ¢eldedls Vb ethgletobalsfirdeefor (FACS) wer e
designed, in part, to'overcone this problem However, a FACS machi ne cannot
reassay iandlysisdublic peshens imfentipn Swther nejateT e sell cairieaeridn vdidepliaves bot h

ki netic studi es-(%f . idndlidva{ d(l:Jzinllts ges%s and recovery fOfnilnsdcisVi dldﬁcl:t ells after
assay basSHYThorPtalidkyiaval Gl s 0as, SRR IS TR e AOY SR YRV UARY devi ces
were a paheehgsh. by Weinraub et al. 25 s 30 to address sone of these issues.
(U.S. Pat. Nos. 4,729,949; 5,272,081; 5,310,674; and 5,506, 141) U.S. Pat.
No. 410729, 949 Beausres! e chngsxaatirapphickegical fspstemarit tsrafienglesmalilyses on

i ndi vidual 11 vi |ls. A i to the t ' f thi t,
o vi dugp soaid aaABseSin abriEs apBaorriy R hec ChB B "t he col
may be i ndiinfiahdey e@&?ﬁ&‘que@ﬁ@rohﬁ'aaﬁi%@ﬁﬁdﬁﬂ%ﬁ cbﬁ%gl:ég N@Sné¥natibé S patent do

not provide feans for assuring that all cells are in a single focal
pl ane durvatgstftwethe saee engymesanaybetused tyr didgrosd dsbbeequent assay. As a result,

practice of thqe heachi.n 0(5 t hi.s patent iniroduces inaccuracy into the
measur ement s. 1 HERT 3 %ﬁgn q§HaRF ey A3saY, GRS %CIE o8t ?)élfe@?'ﬁc PEMCbI ogi cal |y
i nertys f-tissue in_order towagfe@se h3bRAR6A iPPhlidrd Bt sdehede E?ta-s le @ayp10, 674 is

cas
simlar except that it tTeaches an ordered array of holes of two different
si zes so dontain 8 physiokygzklly slixesl gopukitioe of nelts, buly s pdrpopof sthidiis to s

theoretically. feasible., Teachingg of this patent do not ain why a | arge
cor i 1 158 s Machinen S B S imreshroadnardcell ol FE) Hidfed

t heret hr L. . : Y | fal i cid

subcul tu?c}aég%Pe(g 1S§§géf’cggvesr%%e§tgbs§5%%ﬁl§%| Pg‘ar%g%]’sé. ng | lrllfagﬁg% :C%ng? the type

t aught i nreaissy indatidudloellsdafep Sorid@. Tlhiihbmahhorepretidestzntie kinatie stadies dr awbacks

are present. in.the teachings of this .patent. L.S Pat. . 5,506,141 is
o i v intidopl pe g ¥ ofimafaBE cel alfen i brr SR AT | ne
posi tions.Qiist he carrier of the holes are identif able.” 1 o U S. Pat. No.

4, 772,540 to Deutsch et al, teaches a nethod of manufacture for arigid
grid resi st antThepefors haminbeat ofiprsiraut davices Dasppstenteh by Mdcdecdubtet alngt h, gri ds

produced accqrding to_.the teachi of . Deut 0 iﬁd el]s in a

D ol e deadismniane BF eSS ¥ eraf 465, Y0 el s 20 08B 1S c hes
coating of,4m figf4ni zed 15 cell arrays with biologically active conpounds
in conjunction Wwth an apparatus for cell-based screening concerning the
physi m ogi cal UssRansNoo#, 729042 edakchest methods lindlapgaratk | fgr petfomsng onpounds.
Teachings of this patent do. not include keeping cells in_a single focal

pl ane to QIWLYIS%%QB ! g‘é’&ﬂ’&k&"% el égF%r.ngi i fhﬁr‘ie%ﬁ“%a‘i’ s PESERS subsequent
col | ecti apgRiadading Suatbre!ih gl H'PRA sBSEAYeakf DekhScdify MAF bbaught 20 by
this patent. lh.aS. Pat . N{) 51,%31%?%63 igfs?uesg t%%%t %an e% al .%teaches t he
use of muintlividerally abddfednnd peassayedp|Tdx dsachingh of thia pateatdensitprovitler e wi t h

hesay of MRARIB et allroslio e hel ot Rls Greal misnr aseRg ger o e
identifi i r,af i p i : i3t hus a

wi del %/Of r g‘?%gﬁ’?bze ggq}rllezgﬁaflcﬁ)é ',S@déﬁ(ﬁjeln?%l %g gé% ?ﬁ%%ﬁgz&l‘ée Sﬁ@gﬁfﬁggﬁs to have,
cel | car rofethisgpdtelg inodicds dfacduneyadhtivihe Imedstu@tiicatss In 3d@ition, the grid

taught by this patent is biologically inert.



WO 02/-4318 3 SUMVARY OF THE | NVENTI ON PCT/ USQL/ - 428e According to one
aspect of the present invention there is provided a cell carrier grid
capabl e #igning and retaining individual living cel ray of
predefingﬁoﬁegbrgte | ocations. The cell carrier grid conp??gggo?n?ﬁg body
that 5 defines a first and a second outer surface, the body having an
ordered array of holes therethrough, @ach of the holes connunicating
between the first outer surface ang the second o er S

or gani zat i onal qu RAt- Non &3P 8A% Beimiarfysentdbetibieaqhes pyes Te rﬁnﬁﬁggf t he hol es
on the b of ish iy f ?yeﬂ i abl e so

t hat theoﬁﬁ? ordr%ﬁ**te gtg%r%as;%tg‘l?s‘%?‘é‘ggf ?ﬁgdb}é%%clrg){tgﬁ)l%gw cat {og%s Each of
t he hol eSISItBe(ﬁetZ(ﬂﬁytfﬁasﬂﬂdﬂt deachmps bE st paa:emtodd narexphimwhy adarge deldl |1i vi ng

cel | theremnthln in that each hole has; (i) first cross section at the

_first outwt @ﬂﬁﬁd@@ﬂ@ﬂ1%E§ma@hﬁﬁﬁg?ﬁﬁ§ﬁpﬁd§m&iwﬁgﬁgﬂm@ugGrt|on of the
ot ot el L bel R BAENo 2 RAT S R MAM Aol biOLBLATE oPESHEARI Y L nOU!

suf fering substantiadl a secon cross sectron at a eve

i nt er medi afvgrduptoreels tésmnig fnSeI gn?cndf thbeyseaogid i0ULSrPalSNs W, 726949, of such

di rensions that the individual |iving cell cannoéﬁgass t hrough the second

cross secTheseforgithg sang lﬁbﬁlgﬁﬁlwa?b%ﬂfepﬁéelftllﬁﬁﬁt Byes gfjthi Mnd the | evel
of the second Gross, $eCtiHR 1§f%1sutnp 103y S| 99&3 8a4|9§§511§)5'xch Ftet' ndi vi dual

living cell is~tontainabre w hol"é, the T ndi vi cell is

retai ned fehaieeiint "the@okidoys drﬁﬂ@leangnﬁdhan@llesmsdamﬁhbld "such that the
i ndividual cells contained within the 20 holes reside substantially in a

singl & focal pVandatid¥a. |497E’n%0¢§|%ut§ﬁ]éieb%!c@?‘étﬁa@feﬂéﬁt%fné@uf@&f@d fromthe

divid | . h d
cubst ant 2 Py el ik Wt Rl fb e RBGe T RUBT Sk R 51 T

present i pvaREAURchAAR ol tRe ﬁa&YxlagiQﬂ Deufseh ldoGrx holdrceds inda Siaglalfbeal of
contai ning and retaining individual living cells in an 25 array of

predeflneﬁhnhscrete | ocations, the cell carrier grid conpr|S|ng, (a) a body
t hat defines ond t urfa the b ving an ordered
array of holes f%é%%'ﬁ?OQZ%f a@ﬂwg% Ot g g c %Wﬂ%.?&%?ﬁgrﬁﬁ ween t he
firstputen swdykasen @[Uﬂo%lwlysdéﬁ%‘aorﬁwlﬁ{ds Al rcf)ﬁjaﬁauoﬁab&uﬂalan Qppaniugat i onal

plan, the plan being app to the positioning of the holes on the body
such t hat foa cpkbéxasadowr@mreamncmmgmhq h@smesalurgsnoamﬁ the gplletosBet hat t he

hol es for rra d dlscr t,iQn erein each
of the ho{;nltggo %laf Wl(a ﬁ‘e%&hn}gg lgp n?d&’im nca"f?%' g%mé\gual li vi ng
cel I ther &Mstlhleﬂsmgle ﬂ)@@xtplﬁfé% lﬂelaeefh%@rﬁé}) oﬁaﬁdlys'sst Sinfl&dy, sRglykien at WO
02/i-4318 PCT/ US01742844 4 the first outer surface of such di mensions that
at | east andombséquentofollettéon afdidividualicells basad upen assayaresyisss netipegidh t he first
Cross_sec i A mnthut suffering substantial damage; (ii) a second cross
secti &h aPy intermedi ate between the first and the second outer
surfaces sai d @@OP& CN<95§6§§§63 RuEL 1B JA IR @ akICtedcResS it ukhadT 5 said
first cross section; and (iii) a height between the first outer surface and
t he evel nmlttm@1$édﬂﬂehlﬁlg@$§0wwﬁbﬁ0 sfonn a istebleastrigiarst withpbroellsn of t he

i ndi vi dua vin e e Wi t |nd|V|duaI
col | 1" r deashiad e s motet ot BoROC bte silhubRGuptofiey ST ERAAGRIL 1 &
bi ol ogi calrliged bir BRAIRSW &dr- the%ﬁélir@ 'iuknhﬂcéftﬁin AAQLPRELIASHRGeciBE t he
present invention there is provid o cell carrier grid capable of
cont akhi ng calls.d ret ai ni ng |nd|V|duaI I|V|ng ceIIs in an array of predefined
di screte locations, the cell carrier grid conprising; (a) a body that
defines a first and a second outer surface, the body having an ordered
array of hol es therethrough, each of the hol es conmuni cati ng between the
first outer surface and the second outer surface; (b) an organizational
pl an, the pI anTheieniy thuS appiéledetognized nEedi for,oanmahgt ofoutchée gkl on t he
, body such osi.tion of each, of, th es is.identifiable so that the
hol es for tﬁgﬁ?&af? hgye, ﬁF‘i&%lefr% &%@ﬁé’@‘q%{?&? P@ﬁ@t“ﬁﬁd (c) wherein each
of the holes is sized to contain at |east a portion of an individual |iving
cel | t%eremnthln in that each hole has (i) a first cross section at the
first outer surface of such dinensions that at |east a portion of the
i ndi vidual 20 living cell can pass through the first cross section wthout
suffering substantial damage; (ii) a second cross section at a | evel
intermedi ate between the first and the second outer surfaces said second
Cross section being no greater in size than said first cross section; and
(itii) a height between the first outer surface and the |evel of the second
cross section such that at |east a portion of the individual living 25 cel
is containable within the hole and t he |nd|V|duaI cell is retalned

o o Y T T T I 1



WO 02/ 44318 PCT/ US01/ 42844 5 According to still further features in the
descri bed preferred enbodi nents the cell carrier grid of claiml, wherein
the body \¢ suRpgrted by at |east one support, such that thespfixidua
cells contained within the holes reside substantially in a single focal

pl ane during analysis. 5 According to still further features in the
descri bed preferred enbodi ments the c&l | carrier grid further includes a

hol der desi gned %18 ;i,gnstrggt &-g to: (i) facilitate manipul ation of the cell
carrier JMMAR, } ion of suction through the holes in the
grid such that S| ' j iohNBedel & £5 ur face of
the grid tend %%c%%%&?g&%rﬁﬁ%@g%@@ﬁeﬂ:?ééle{ltﬁigv%r%o(gs; egnd (I)\IRF% p(car mt 1o

appl i cat i @iangidrapeblalof obntaming ardnstatring sidivdduad divitigngellis in kherrlpl es.

According to stjll further features ‘ln t he descri bed Zref rreﬂ1 enmbodi nent s
_ the bi ol o¥fi Rradgfiped discirie fepabipnsalThe el fguier frid) eoraprisss énoady Hel sel ect ed
fromthe 0ASE St r L, r,at rc acid, and
L i pi HEP BSR4 Rkl Sl SR S n6d BAMCIOR Fdorba Bty BEC 57 O
enbodi nenides tRreliropgiQt @ich dfSthechded ecmimuaiutife betvoaep thonBiss bitey of an

anti body, an antigen, biotin, avidin, streptavidin, an enzyne, a ligand, a
r ecept or , Sustagg pedyEe, segonhpwteh surfagendl) anrorasnizationel. plavi BePlebbgingx and a
lectin. According tao .stjll t r i I @ referred
erbod: g TrnLs e bPgfibhine o B RAES GERLNRET shdh s IEIAG BEARGE BT T00

RNA and 2@e dplds\Viatilargisiablaegoethbt tifcCksediong the afayl|df predéfied dieadteires in the
described preferred enbodinents the lipid is selected from¢the group

consi ¥t i nigeasions.y Eaginelstha dpleails sined forrontaiideass aaoshien phamindadnaby | DL

A di ng.t.0 sti L fucth 0.t ' f nmbodi t
25 the b bigg b ARV RECLERIR st 08 4 e o ool € Tt o

sel ect ed §yi@rutfaee @ Qb dedhsiont tiagaidtasnh bbitiontdfehdiadBsdwantiviagiceltent to the
hol es. According to still further features in the described preferred

enbodi mentas nakethisiugh deg Gest erpsagectionwitaew shipringyybsiastal damapedi} at wo
opar A PR Yo Bd e T R sBT R B PRl BBt

mat eri al s"5Y g nprisrig the array of

pr edefd negirfle&dratieh Hioeakions that ARGRIIHINE ivanStdll danhbf pde thrb@dttiees in the
descri bed preferred enbodi nents at |east 20% of the individual living cell

cont ai nedseabnchérassesepiite @it @heightiwiwees the firsh\origppuriacs pad ticTievgdoi/ 42844 6

pl ane defjned by the first qute urface to repder..t. ell recoverabl e by
a recovei {l?e JEPH EFOSASEEIT ngh %1}?{ & Fﬁft a#’ﬁm%leorfec leegfd_llj\%lg‘galﬁlr‘{ lligr%eﬁdgscr i bed

pr ef er r edoidiRMbldRiths HEROR] Bndthe! iBESTdu4I0%110E réthiRel Mibirdind URe botlyi ng cel |
contained within a hole extends 5 bei/ond a plane defined by the first outer

surface tis desigded andhgonsiuctedewigh dhatghe ingjvidual cells contained 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.

According to another aspect of the present invention there is provided a
cell carrier grid capable 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 identifiable so that the holes form the array of predefined discrete
locations; and (c) 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



recovery device. According to still further features in the described
preferred enbodi nents wherein at | east 50% of the individual |iving cell

cont ai nedy\y hiif1gd hol e extends beyond a plane defined byptq%sf,]/%%h out er
surface to renéer the cell recoverable by a to recovery device. The present

i nvention successfully addresses the shortcom ngs of the presently known
configurations by providing cell carrder grids which are coated with
biologically active materials and cell carrier grids (%eﬁe;?ned and
const r uct ¥8 Tirgt serhusiars of sush slimpnigns thajcahleast apartiogof e mdinidualthe present
invention.f.urther 8l I i ' .Jjecovery of
_ i ndivi duaﬁl 1§é|c:3§ Cbaé}gdset}%% ttlsgulg ﬁrigtséfjrlogsggeglg%r‘{g{hﬁgzgﬂ?éﬁ%uﬁbé tleplereupon.

BRI EF DES@RhAZEE! GN ObechitE cIRAWINGE af helevdligBinm@iiate Hetvaserithe Gesanidbed, by way
of exanple only, with 20 reference to the acconpanyi ng draw ng{zi3 Wth

_ speci fic thefsseandcateronfaerstsaidl weeand pgss sastigRbaing noj gregter Wy yize that the

ticul h b - | . folq [
G scushi oo Erith MY G s e R P MR RERAE sl ™ L) Ve

are preserkethfithe $ddendausssselonddueN il adexddahoitnflhemaiidual heinghe nost
useful and readily understood 25 descrijption of the principles and

concept uatelbispentainable witun theiohe, i2od the individug] eadlyis refaingd thareianghei s made to
show strugctur.al details,.of the invention in tail than is necessary
for a fun (ﬁ!elﬁfl%eaglﬁll?al_élrag¥8?13(5?%6’“@?%%89?%%%@% 1?{%?]%2 description taken
with the draw pgsorbmki® JetARPMELRDPedtOf tHRASeschiin éRidni tHert iepi@dkided ahow t he
several forns of the invention nmay be enbodied in practice. 30 In the

dr awi Hys: céll Gurigr gdd gapsblesqfeesmitaieing iaady rethiningciadividust diving eplisdng8cording to
the present invention: .. 2/ -4-4318 PCT/ US0L/42844. Fl 245 ais a

cr osg sec?‘ir?i'n%'?/pr\?ia‘a%egfdlsﬁye\?%ﬁ’lcaté?frsr oo Sprieg gtifl cemprising;, () ianl%})g?{ti :)?1

show ng ajaeAEHeS 2 TFR AR ARBEChIVutd? QLRcel fHRMBUR ha\ﬁh@.ﬁrl-l oRRréirayibfshow t wo

possi bl e arrangenents for an array of holes in a ce carrier grid

accor di ngholes ttheretbrasighntadhno@ the boles SoFnGRicaBiog detvea thieolirst waitgsossi bl e
ways in which different holes m'ght ‘%2 coated w tp giflf{herelnt bbi ol ogical ly
active rmat®facsandfay perond outeh SPHECS L OTFARIZaHDg! PRpGiheplag bEINg, o

secti pnal s IRW 19 khePpdsfl onireddTth€ holds b tRObSS susiPHarh Rb&ifloR of 8ach gFarrier grid
according to the present invention; 1o FIG 5 is a cross sectional view of

a cel | catheillegisi ideitifiabler sathat ithd holes o the auycol’ predefonredsdisaetet he grid
e i bl BESCR ETLON G2, IE B EBCOARNISL D rase | muent o
active mabet]idual GidhgRRN AR GNGE, iANkht CAIRINGELRD d frsh@bsh e6lidrSati N
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; (ii) 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 (iii) 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 contained within
the holes are recoverable by a recovery device.
According to further features in preferred embodiments of the invention
described below, the body is inherently rigid, such that the individual cells
30  contained within the holes reside substantially in a single focal plane during

analysis.



a single focal plane for analysis and which allow recovery of individual
cells based upon the results of anal yses conducted thereupon. Specifically,
the presegly jgiti on can be used to used to regul ate a bipghaghf@ssf unction
in cells before or during assay, to increase the accuracy of 20 assays
perfornmed on cells contained in the cell carrier grid and to allow recovery
of individual cells based upon the results of anal yses conducted thereupon.

The principles and operatio f inproved cell .carriger grids according to
the present | noCRPICHIE Reyillgartheee e W thecdestbe Hrr e ed SREREBED ¢ ho

dr awi ngs d I I P 4RNS | &l B | east one
. enbod pent oo Faner D GRRC: BhLSReme b 3uEnsER B 2 et the

i nvent i onsugpontpt such miaedthe nindividwapptdllsatomaintd wihkinddicaidotesofesatenst ruct i on

and the arrangenent of the c onents setf forth in the follow ng
. descripti S‘I"PSE?ImgﬁYHﬁ?lﬁglééoqaﬁgﬁﬂ%g‘éﬁ%]ﬁ §1S.- The invention is capable of

ot her : enbodi . be kg Is Al LAvarious ways.

A so, 1 Te to Beogili otk IR PAARR i6 B e R e B oy

enpl oyed lier edlh cargief @ridt faethpuinohdes af haléscddsiiined rand nabnsthatdddtonql) be
regarded as_|imting. . WO 02/44318 PCT/ USQ1/ 42844 s Figure 1 shows a cell
carrier graciitpg wapawptonof dimed] prHgr grd (bt alow Applicadon of Bstion; vi ng cel | s

in an array. ' [ I, [ en i ncl ude,
for exarrpi’f)ﬁeﬂ,oggjlh 1%618@%8816% gll s%%ﬁg{agéegﬁs 1§§I‘ fﬁgﬁn %Ig?hg? tég].ezr%%c Bt hol es 26
may be, f elirf&¢asihe, gra pendxionmbed Yowartd andriftol fhe dio¥etagd (dnNdpsmatced 5 about

20 mcrons apart. The cell|l carrier grid 20 includes a body 22 that defines
a firdf aapplicatiorairhregpval ofsghtigeetocels wsidingin theshelgs. 22 has an ordered away
24 of holes 26 f.h S . i en first
outer surface %Q(glﬁg‘{ 88%% g?@g?atgﬁrs fh]lgclt:lge %%81%9%5@@30&%@%% an

or gani zat ileneiolagically {actige hegerdb itludepplt gt bee hiaeeriabseltdtedifioen e hol es 26
on body 22 such that a |0 position of each of the holes is identifiable so
that the Briupsongsting o prpiely azarbehydsatecretyoleieacidsandeatlivid.ocat i ons. Each of

hol es 26 i,s si,zed to.caqntai t least a ponrtion of an individual |iving

ol Tt or AneRiafie eyl Pk eftees f8 the S BRRe e Bine R Bpleioldit Ble ' ) 09

sectiQn 33rdkinfib kSlectd iR S §o6E caBifingSaiCh SitIRAY] ANgntilAl bistin| east a

portion of the individual living cell can pass through first cross section

32 15 wi t hoidin, stitpleridig anubezymst kaligaadmagieceic it witogwl, eshamenst g0 has a

second crQgs sectg@_?%;matnca ngvel intermedi ate between the first and the
ST

second out® m?ﬁrrl‘f @dlarqe%gjhe cases this second cross section

34 is of such QicoByasigomsstillfaithérieatireg iy ktu@dsclibed prefefied kmbafinRhtspass
t heret hrough. I n other cases, second cross section 34 is simlar to first

cross sectheonugdgic acifeisgsalectsl iftiomddhie geaimbonsastings i INLO RNA eandsur f ace 28
and th I%vel tOf @}%cort)d cross section 34 such that at |east a portion of
the i ndi viedE™ Vs V" cel | is containable within the hole, and the

i ndi vi dual cel Inckérdif! @i sifidfuithé feitlres AF @Y dHsBiSbddprbfefbe ehdedigidhadi ment s of
the invention, body 22 is designed and constructed such that the individual

cel | s at [thealipidpapelecied fromothe grawpcconsistingofbysephophetydileholise plamntial 'y in
a single focal pl.gne 6€§ ing analysis. This is achieved by inparting
addi tion 8&%:‘18%182@%& f‘to grid 20, which also serves to prevent danmage
to grid 20 durimgordsfy toAFillofutBEUkitured &€ HetddbceddRtRre® eh®6digfénisr OM t he

i ndividual cells within holes 26 is increased relative to prior art

t eachizhgs theHoabWigivglly ctivel thaterial inusst ng beat tlaacbedypit adecatiay silectedfiaved, for
exanpl e, 30 constr.uctin bog 2 of inherently rigid materials. In order
to accomwesqoy%?@}smgng}ofﬁmné %/5 %l?ndﬁdﬁfﬁmltoiﬂé‘%/]&‘?l‘éﬁm on a computer. This

(diagramis a mapcefdidy fodXili2fhrtRér BRLRS i theOdeseribed HOferrlfemBbaigieaty i s then
"inverted" and reduced by neans

the biologically active material comprises at least two separate biologically active
materials, each of the at least two materials applied to a portion of the holes
30  comprising the array 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



WO U2/-4.1318 9 PCT/USUL/ . 42844 of a conputer program or by photography.
Thi s produces a reduced size negative of the grid. A further downscaling is
achi eved j,gCting the negative through a mcroscope ipprifg/PRPPSI tE
directi on‘j%tfﬂ'g?elby receiving the desired picture on the si ?ie o?’ ﬁ?e
objective. This process produces a picture in which holes 26 are in the 5
desired size (typically several microfs). This picture of the grid is

proj ected through the objective | ens onto a thin net aper (e.g. copper
paper of Dlase qeﬁibaﬁhfe‘é@)om%ap%t%rav@é@ iﬂﬁd?&q‘@ﬁ%&%ﬁb IeCF¥RAY enul si on
changes i&gvigetructure upon exposure to light. Typically several hundred
~grids are projected on a single sheet. The netal paper is then sequentially
i mersed i n dexet@pg to kil dhrtlesd deaure invhs lles@ibed ippeferrdhembgdimdnises et al
paper with fixed pictures of grids. The devel oping chem cals that are used,
_ whi ch st ayheisin #ideasp @Y qfdheindividual hymecsi gapiaingd Witthe aolegxtgidser is then
el ectrpopl at ed ;w | ! reas that
are coger ge 0\R/ldta r?rlgf?]ﬁe egg%/ﬁyo%?m(}ﬂnﬁtg)ﬁteg h‘%ﬁ@%g @g%etﬂélg‘tgﬂ {ce\gggeeréagﬁy fg hi s process
since theyclerpatvie@nduct electricity. This 15 produces a netal picture of

the projected. This process is repeated cyclically untjl holes 26 have the
desi red hei ght Aseprdingdestll ferthaideatmien & B depqribed prefgmed emppdimgaScoating is

applied in,a bigger., dj [ . 0over 0 Goni are

pr oduced iw;qg]ie&%ngst g%‘%’ﬁ’?&ﬁ? g%ll&1 %ﬁi@ﬂlgl ‘{eugﬁéﬁg}eégﬁﬁ g$ aiqg)ll%geﬁ%f{ const ant ,
cyl i ndri cgbydnglaglarRRfiREPBY ER T irstdMtdrkindice a6 tendEid 18 call Lecoyg@bllably very thin.
Since they ‘are glued to the grid carrier as round circles, application of

buf f enot orachwergdedcsarri er creates great pressure on the grid causing it to

bul ge. This bulging causes cells |o d the gri i.de hn a w de
varigety of fociﬁe ﬁﬁ%ﬁ‘fﬁ% 1%v§3§9%gsuf%e5§ﬂ® 5@?@ S n&ﬁesglé)%t?%&ﬁgl .O?B{u gi ng al so
effectiv eb&s&{t@%ﬂwﬁﬁ%@m}“ Cfm«fbﬁﬂ by PrévidH@lcelfcagRRk logidsisitigh Brea@eraMEd

m cromani pul ators. . cording to the present invention, bulging is
pr event edwith olagicallyyastivehmateridls aké celd carriet gadneéesigned and gopsrgietel vy, or

addi tionally thicker grids _can be produced by, repeati.ng th lectropl ating
process cit ?‘P]éaﬁe% n Algst“égq?] 5‘?‘@? )PP%F l%lé’lrd maf){sgn aﬁl?/ Ppeﬁ%;}“g?t“r?ﬁﬁﬁ%gs uppor t ed
by at |k eastjQ0e SHRRRIE ofds WhicHWIBwRcovBryWTeadividaalk@BP basediupbsithal cel | s
contained wthin holes 56 substantially in a single focal plane during
anal ysi s. r&altSofgalysss cbddnetyd thereupon.nor e t han one direction so that they

i ntersect and reinforce one another. Supports m ght be organized, for
exanple, in two pepedicul ar arrays, WO 02/ 44318 PCT/ USO/ 42844 to nenbers
of each appayrPRGtRIPFIGN!GE THE ORAVARRIIEr. Alternately, supports night

radi at e odtwar roma single pornt, as spokes of a wheel. According to
preferred enmbodhaeinventivh ishbenpmedesstibéchvisnwaynof ssaipple2only, ath| east
partially coated with a biologically active eri.al 58. Biologically
Dot V@05 Reipenralo 58 ey b PiteCaNnts Ohith SHETLFRenct bR IS 171 |
t hereto, fggiwiﬁgsaimldstaﬂ,n itf {5t SthesQUdt Bt Y hAGEUIAR- shBna BQI Balay grcti ve
mat eri al may 1 nclude, for exanple, proteins, carbohydrates, nucleic
aci ds, or ekampplds and®ufdralphepopesotadi nkusimiveuddiscustion apf thot praferiaded t o,
anti bodi es, antigens, biotin,, avidin, streptavidi enzynmes, |jigands,
receptors ,emwﬁw%Mf fhg pressaisinventny %lwgc?“?\/f;@s%‘ﬁ%q B’eﬁ%cc i (éfx and

| ecti ns. il t@RRAeSis BHeSbE 18 Bedfhel RRLUHRAIDER 2P Olindeksiidded DNA, - RNA
and deri vifc%@ggt‘ﬁ% egf. §u!|3t abl e | iepi ds include, but r9(_51re not limted to

Ly soplas phiatoripkibe lod lthenprifgiples ang kosepiwhl gpdits @h theGovBition. t In hisknown t hat
prei ncubation with OxLDL can alter fluorescenc f.cell.s stained with FDA
(N Zurgi regayd, 410, ateRRH &y @a&?]_to ey ptctugl. i‘%’d@qgé% }nV&%?q Hy™8f® cel | carrier
grids 1S tRERERE & MicdHR! BY SRRLakRRN hilirStaldife LPENIFHERIdDASSaYT Ng

aterosclerosis Ich is currently being developed. Sinmlarly
Lysophos phiasoripitibn takleh ivdthhthe doeeingsimaking apperend to chose tskillad én theraphocyt es (N
, Zurgi |, unpublished results)., Coatin f cel{l .eéarri er. grids with this

mat eri al iovethe seyeral frgsiofit Gpa ey Rs sRodi lPé’E"‘}‘fHF‘gue for assayi ng
arterigscl erosi it brings individual cells into a

m cr o-%nvi ronm%ﬁ%&\;e\cnﬁ?ﬁﬁlgs'hi gher local 20 concentration of reagent than that
achi evabl e usi rRJGpt iiva parspedtwaciewmgta celh cardet giidaccosdipp ity thefpressat ed gri ds
makes the assay sinpler to performby elimnating the need for incubation
of cells WYHtPRe naterial enployed in the coating. This, in tern, reduces
the level of skill required of a user of grid 20.



According to sone enbodi nents of the invention, biologically active 25

mat eri al 58 includes at least two separate biologically active materi al s,
each of t gast two materials applied to a portion ofp ERkﬁﬁ*ﬁ@*ln
array 24 o predeflned di screte |l ocations. Figures 3c and g show t wo
possi bl e arrangenents of biologically active materials 1, 2, and 3 in holes
26. It should be noted that each bioldgically active material may include a
conmbi nation of materials. For exanp Leﬂ a conbi nation of

y repr t
1 and 2. Such A -ehbodiihia sross sPeHenal Xisi d°fa?18ni2§§r§‘e iggad{%e“?pbefse%tyner gy
bet ween di ff BhentsQrhslek8eekif:0 represent holes with no
bi ol ogi caH\fﬁggl %llygg%étll%??ﬁ?&ﬁ%%chéﬂg | es \‘levou geut ypi cal ly WO 02/ 44318
PCT/ US01/ 42844 Fi3s. Saraué 3b ehw owd gessible asalgemensfonagatiyve Iodestinal  r eadi ng
for an assay. This allows concurrent assay of nore than one biol ogically
_active mat P@Tlelo&ﬂcba%inﬁ‘&getogﬁ]ﬂq EFG%“ 1@6%1% ng which is infeasible using
prior art nmet h Rrgsent
i nventl on, bod?)ﬂgszs @5%8%'%%\8% con mﬁ%ggﬁ&%ﬂhl&g t e t{%ndl vi dual
cells contaate@dvm tdhlﬂféieﬂitobﬁﬁogiicﬁdl&r activecmutemalbl whily sameeholeerrymdiavi ce. Thi s
may be achieved, for exanple, by malting height 36 | ess than the average
radi us of u@@cratesi contained in holes 26. According to preferred enbodl ment s
of the |nvent| a
preferably at % %ggfoots %?{{Jém%ﬁg ?Vgﬁa&a%\%%{eﬁgé @3%1 (g&(t%rrlllt |ned wi thin
a hole eXb@lmdém Qgbcarditgoiehdlplebdi thvieytidri;r st outer surface 28 of body 22
to render the cell recoverable by a recovery device. Table 1 shows
cal cullgt ed wel |FI@ei)tsrﬁgc1¢&§rse@mnal Yigpes asell cusiengdhholderasds figurshie 1: wel |
dept hs requi.r.ed for 1.0US, percant ages of selected cell types to 15
prot r ude %ﬁﬂ?ﬁ%‘pﬁgﬂﬁ or phgaric %&&véé di anet er 20% dept h40%
dept h50%ept hLynphocytes11l.5 m cron9.2 mcron6.9 m cron5. 75 m cronMnocyt es
L16 micronl2.8 mcron9 6 mcron8 mcronNeutro hils ~13 m cronl0.4 mcron7.8
m cron6. 5 ESC AN RREREMB 4 micron?

Basophi | S12 i c i or o) 6 5.6
m58246130%Lrgﬁ?ﬁ’ﬁpgesﬁli‘w‘é%%ﬂ%é DGR oFh ERERPReRRR LA e Elaida T oron

i nventys on vl hiokRichilRhctie intht@fhld, Wah Be Bedigiel uge Sorstinoled &5 héWd el Gur e 4)
desi gned and constructed to facilitate ' nmanipulation of cell carrier grid

20. Hol dema single focahaplang foov@ala@lplaﬂdawhb‘h adipwprscevrsy i rindividahRetshe hol es in
the grid t hat, cel | ens lied to first outer surface 28 of
grid 20 tz’ﬁﬁF o H:B‘%Fere%(sﬂé’ %ﬁ? cP'ﬁé peﬂgﬁe[%gupfg Hol der 44 further permts
application ang cGABMBY, B f&kh&t RRAtdP chielbeSudelsiodud id ré@iifs a26. Hol der
44 incl udes a f| rst port 50 and a second port 52, each comunicating with

WO 02/ - 4. tb@cﬂag@mmwscm moels Lcforg @p‘iﬁb@gél@SWmt@ fincsease dbe goawewnel out er
surface 30 of ts 50 @ ve. for. ntrodHctl Ogov% d renoval

of i ddi d&S53¢ gergﬂfg}?g Owegﬁﬁo?tgﬁnﬁfi it 1efﬁe \ﬁa‘Fréefggdltaﬁg £HPBUG n create
suction t yronaRdtalcess Bed Bpdif thél redlits of analyses conducted thereupon.

The principles and operation of improved cell carrier grids according to the

present invention 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 is to be

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

purpose of description and should not be regarded as limiting.



Addi ti onal objects, advantages, and novel features of the present invention
5 wll becone apparent to one ordinarily skilled in the art upon

exam nat i e follow ng exanpl es, which are not intenpdedchpiRg
limti ng.a&d§?4t4%1§nal |y, each of the various enbodi nents ang gjéspie??':ts of the

present invention as delineated herei nabove and as clainmed in the clains
section below finds experinmental suppd¥t in the foll ow ng exanples.

Al t hough the invention has been described |10 in conj unctié)n W th specific
enbodi nent s t h&i@we | showp @ cellj e aidat0 pansblepficontianing ead "6@iNg cat i ons

and vari aéri}_'dé\gléu%,vglvléﬁ;ﬁ?gelgqg a4 %H'é}ﬁ%% ogpféﬁgﬁﬁ%ﬁ: cligc%jte irlr(g:gl{ipr?scg({.t Grid %o’ dingly,

it is int race a ernati ves, i ons and

~ vari ati ongnaiatlufia!fhr Wdntple) o 109 XRi00i - diangsibraagkas 08 heles 26t Rachapbended
clainms. All publications, patents and patent applications nentioned in this

15 speci f holasi26rmay be.Hor examplpcanpporiseisdy ¥ micreap in dipmetatapdipagesk er ence
into the specification,

t ot he.sane ext .as Jf eaechsd ndi wi dual
publ i cat i BRI BT APpy Ceélpﬁrﬁl%eﬁlidgw iy 2 B %%p]al;‘/?‘/%ﬁ“ *ndi vi dual Iy
I ndi cat ed £, R ol REHRANSBH2RARE ARAR0) .\ HBRKARs ah Brdelel 4rehind 6f tation or
identification of any reference in this application shall not be construed

as an admhsks as thdrahraighhEadf afitetes 6i omanaiitads betw@ndistpnitersueace t o t he
present inyventijon. WO 02/ e318 13 . T |S.CLAIMED | S: pct/ us01?

PCT/ Us01/ 48l econd ogfer sarpes g‘?- éﬂm a%%&%uéﬁﬁ %H’Egéﬁﬁii‘ﬁﬁla RETY et ai ni ng
i ndi vi dual gl i vi.ng_sell s i T2V | ' £ tions, the
cel l carri(lélrghéelrs i @o%’?ﬁeg??\ye ?’%@é‘“@%d@{ }S‘cﬂg Ege |ﬁ%§’c% %Slﬁ(r:ﬂs?&\agnd a second
out er 1sur hasition déiesthosittiie hales ixgideautifiubltescethanthe diles ffoto klesartdyed4edfr ough,
each of said holes conmmunicati ng hetween said first outer surface and said

second oubEdefined diseretq kpcaensor fash ohbpisnA6 is| deed arentnAt 82ty appl i ed

to the positioni . . j C t itkon of each
of the ho (e)Iédol%séi elﬁl }V? [ gﬁ*lgﬁggél& ﬁgﬁréﬁ@nﬁgﬁg@b?&% e ng’r ?%@ h}));é)pr edef i ned
di screte hgaakiadfiyst cross seefie 81 ar fie butef swéicd 28alfgscli dinkinzieds that apnt ai n at

| east a portion of an individual living cell therewthin, in that each hole
has: (i) deastaportionafsheindividugl divingzel crn pass thipush fisgioress segionsizch

di mensi_ons .t ha | east a r{ion aid i ndjvi | Livi can pass
t hr oudh sélehmf“} F@fc&er&gog‘tsbs%%%?idtélﬁla&f‘%% Ofgt_b 7Sg#é|/ﬁ%8§ﬁ%§tsgﬁ@%a§r%g amage; (ii)
a second GEQRN FEAd RPclEhteBnbd¥ 8 betvitleftiB ditbAd BRS WBeHH s@bdsurfaced and sai d
second outer surfaces of such dinensions that the individual |iving cell

cannot pa<28 tind 3Ry sdves sweohis sceasiscrassceptin 34 isiof puch dimegpionpidelveen sai d

fi t t f. ad t I I f.th d i h that at
| enst o pdhe PitviaR e ARG AR hORRE R B PEeESRES: RRUFECHAS hi n o d
hol e, and ss@idh 3 dishititad fis®lchosh Sedtish d2Nedhdi PR3y 18 de Y it Wedncfi@t body i s

desi gned and constructed such that said individual cells contained within
sai d hol evuteesiudiace 38 sandrthe dévey of rseconsli engbse sdctiom|34psush ehajuati kgstanal ysi s;

and wherein accuracy .of, data..collected from said.i.ndividyal cells wthin
sai d hol edorEon qf rtﬁgslg‘g‘vgl@@ahglé‘gs%ﬁ%q ‘%QP?tgln?@gi‘H’éﬁlgu%‘gtl%tﬂ?’i Q{‘F‘fﬁl‘? n a single
focal pl angyivnaTBa1 G&elehaif@r fhbfin. 9TAHoRinCloPhetred WA Riod thOdy i S
i nherently riagl 8 such that said individual cells contained wthin said
hol es r esiinleention, 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
25 during analysis. This is achieved by imparting addition physical strength to grid
20, which also serves to prevent damage to grid 20 during use. As a result,
accuracy of data collected from the individual 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



substantially in a single focal plane during analysis. WO 02/-14318 14
PCT/ US01/ 42844 The cell carrier grid of claiml1, wherein said body is

supporte east one support, such that said individ
cont ai negw\jb\nyotzﬂlaﬂksai d holes reside substantially in a si ng?g"?’gléjé 44pI ane

during analysis. 4. The cell carrier grid of claiml, further conprising:
(d) a holder, said holder designed an@l constructed to: (i) facilitate

mani pul ati on of the cell carrier grid; (iji | | ow application_.of suction

t hrough s aComUEdyr RIASTAREOIY] ﬂowﬁlv-hgills&é?i?@% ﬁf%fﬁ’&&iﬂ%? BPE¥pl i ed to
said firs ; r Q: fpto said
hol es; (i(il)fitgl)ér%lchﬁ'nj1'xE gﬂ 1@%%??%%‘%&@% %rﬁ%ﬂ F{éﬁon@’alflgjoe?ws(%htﬁgl P%%{;’?tt%lagge}? |£]S resi di ng
in said hglesscope irthe®pbosiardifeetiong theletsapadivimgahe desiediphitag carttle r et ai ni ng
individual living cells in an array of predefined di screzlte | ocations, the
_cel | car ridg ofjie @birstipe- i Iinprocesa prasupsch pictsg dwhichdgles 2piafsi tBid a second

outer surface, saigd bo hayi . rd Aarr hr ough,
each of s ‘?SHe%gfzgs&%% nic Eapgﬁgﬂéggmgrﬁ%g%%@ﬁg{m gﬁ? g? ﬁs@??@%e and said
second OufEughUhé @bReti{dlena Bnor Y Artdl gagd: (elgavopRaipdpal afr).Haimg appl i ed

to the positioning of said holes on said _body such that a E)ositi on of each
of the hothekness) Mgmmsmomeé phetotantlsiome Tho cBRINQ) phanges By PEFIYEE predef i ned

di screte | ocations; .c). ei. nyeach, gf i LS. Si ntain at

| east a p&Y Woﬂ*‘éé%}lgmmpﬁgy S?‘l'e\r/a:ar?é]ﬁ %gﬁlgl] @%gfeel\siﬁ%{e%{leﬁ%qﬁ%&t@gt each hol e
has: (i) @hebi. I $he SfRASpapOClsi BEh sdqueiallyfimndrscdlinedevalobédixepbndach

di nensions that at |east a portion of said individual living cell can pass

t hrough swash kolugon.cTbissprodutesometal phpart withf fiead pigtwenhof gridsaThgamage; (i)
a second ¢ross.section at | evel i.nter.nediate between i irst and said
second puﬁ%"ﬁf%’m& gica aitﬁats%rgoﬁi?dcr elélgﬁssé@fi%%heeilﬁataf\}ag?rféa%gr in size
than sai dy§d ESdduClifss THRChkAN paper\i® tBeh 44348plated/ With 1/ At dulld o6ii1) a

hei ght between said first outer surface and the |evel of the second cross

section sNadket, h@oldapr |Skist. Bhoareas dhatofires edvgrechaith dheadevalenmeptalel | i s
contai nable wi thin and sai.d i -ged t her ei n;

wher ei n s SHFIBHHHE rio?é«?at?cg}ggtpis%qcte?saﬁnilvt %’:ﬁloia%)%\aﬁilo P‘ﬁ“%ye}ﬁ?%ﬁ‘%‘g'it ?}é]l ly active
mat erijal . yoduces a metal picture of the projected. This process is repeated cyclically until
holes 26 have the desired height 36 as detailed hereinbelow.
If, in each step the coating is applied in a bigger diameter over each of holes 26
conical wells are produced 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 carrier 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 effectively
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) in 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,



6. The cell carrier grid of claim5, wherein said biologically active
material includes at | east one material selected fromthe group consisting

of a protgi arbohydrate, a nucleic acid, and a li pid, | |
carrier gﬁdgihzg?SIEI aim6, wherein said protein is selected PF?’OL%I{?%gQ'Sr oup

consi sting of an antibody, an antigen, biotin, avidin, streptavidin, an

enzyne, a ligand, a receptor, a nmtogé&h, a haptene, a nultineric

IVHC- anti gen conplex and a |ectin. 8 The cell carrier grid of clajm®6,

wher ei n s&%eal%ﬁ’iﬁc?fe?%cﬁa%‘i""ﬁ eing peelieb e PR _I?P?WIEPEL g'g%BatE]gné?@%Oftﬁénlékt DNA, RNA

and deri VAldNESubAR €0ha held BGinE R Lokel b £hngal d of claim 6, wherein said
el ecte r

lipidis s om the group consi sting of Lysophosphatydil choline
(pol ar phosphoAicgirdhgaoprédaréd ethBodifteatsadlthe preserit énvaptionl, ddyd2aism 5,
wherein said biologically active material is used tq . coat ?ai d, body at a

 location geleetpadiafly spated avigrabiglaginady setivigmaterigh 34hiBiologicallnaftws and

adj acent to, sajd, haol es. .. The. c garyi : ] } erein said
bi ol ogi caH’J{F_“&L% %y%ﬁtper‘%sljeg} _Wtcl}g%ﬁléseas ‘At 1?@5%1&1&};\8[{%@%;{;0%6%%%' ogically
active mabghrabster fa6Re 28. BRishidlly a6@s mitsBal BRR4y Mchdapt &:eghpl a portion
of said holes conprising the array of predefined discrete |ocations. 12.

The cel | peteinscayphyilrases, dluglein ®idss or ipidy: 2@ibla rrpiedps inclwdy, &) #8318 16 (d)

a hol der, _sai d. hol der...desi gned and.const.r.uct v P 1. - 44 (i)

Faci 111 at 8OO aEhai e iR LAY SGehbeier AR iEdES oo on of
suction tRepeR, sRtddehOHAptehss, tah@uBinhdlicSMEIT-bhdenCinsled Bnd WeligfSi on
applied to said first outer surface of the grid tend to nove towards and

i nto dai d Shitahds nuglpici dcidseimaiude.apy! 4re anot imiteddONARISA a5 dasivativasns to cel | s

i di [ [ |l es. .13. | j .qri.d bl f.. ini d
ot ai ni mg ety bR pefigfy b &R B of RER PR Rl el e "
| ocat i ons (pd1iine§iHolipR hh@ OxYDIY GO HREWS tHA8 preifcabatfordREN OB, Haf i nes a

first and a second outér surface, said body having an ordered array of
hol es t herbtrHfhwogghenceafieelds staimed with BIA ddlmdurgikettalng 98)XChiwe faxsliald fir st

t f id. t. f o~ (b) . j zati | | ,
oai d pf an2BaraE RS b uRE oF PrL e eridiis RERtpte 2 BB AR bohy cuch
that gs po%éc]!]ﬁﬁﬂe ?rfa%?ﬁg%ﬁer&&@er@ﬁ% Shichds éLGFeBEl% foblag ldevaiOpddn8imitdme hol es form

the array of predefinéd discrete |ocations; ) erein each of said holes
is sized fysapbnsphiiyddchdlimashasa bpor demonsfatean to ragtivitd ubimphieytesg Mel |

E)B;a ;?W.SLPi Egéf, nplglgﬁxléhgda ?egulrtlsg.l eCog%%:g 0 i02:11 %alfrljeg z}idg (N?t?lsthlssexﬁgtiega igta said first
significant improvement upon this technique for assaying arteriosclerosis 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 employed in the coating. This, in tern,
reduces the level of skill required of a user of grid 20.

According to some embodiments of the invention, biologically 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 locations. Figures 3¢ and 3d show two possible arrangements of
biologically active materials 1, 2, and 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 holes with no biologically active material. Such holes would typically



di nrensions that at |east a portion of said individual living cell can pass
through said first cross section w thout suffering substantial danage; (ii)
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support in the following examples.  Although the invention has been described

10 in conjunction with specific embodiments thereof, it is evident that many
alternatives, modifications and variations will be apparent to those skilled in the
art. Accordingly, it is intended to embrace all such alternatives, modifications and
variations that fall within the spirit and broad scope of the appended claims.

All publications, patents and patent applications mentioned in this
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 incorporated herein
by reference. In addition, citation or identification of any reference in this
application shall not be construed as an admission that such reference is available

20  as prior art to the present invention.
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& 0 (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 surface;

(b) an organizational 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 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;

(ii) a second cross section at a level intermediate between said first
and said second outer surfaces of such dimensions that the individual
living cell cannot pass through the second 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 reside substantially in a single
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 plane.

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

substantially in a single focal plane during analysis.
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4. The cell carrier grid of claim 1, further comprising:
(d) a holder, said holder designed and constructed to:

1) facilitate manipulation of the cell carrier grid;
(i)  allow application of suction through said holes in
the grid such that cells in suspension applied to said first
outer surface of the grid tend to move towards and into said
holes;
(iii)  permit application and removal of solutions to cells

residing in said holes.

5. A cell carrier grid capable of containing and retaining individual
living cells in an array 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 therethrough, 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
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;

(i) 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;
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wherein said body is at least partially coated with a biologically

active material.

6. The cell carrier grid of claim 5, wherein said biologically active
material includes at least one material selected from the group consisting of a

protein, a carbohydrate, a nucleic acid, and a lipid.

7. The cell carrier grid of claim 6, wherein said protein is selected
from the group consisting of an antibody, an antigen, biotin, avidin, streptavidin,’
an enzyme, a ligand, a receptor, a mitogen, a haptene, a multimeric MHC-antigen

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 portion of said holes comprising the array of

predefined discrete locations.

12.  The cell carrier grid of claim 5, further comprising:
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(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 surface;

(b) an organizational 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 the holes form the array of predefined discrete locations;

(c) wherein each of said holes is sized to contain at leas£ 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;

(i) 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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16. The cell carrier gri claim 13, wherein at least 50% of said
individual living cell contained within a hole extends beyond a plane defined by

said first outer surface to render said cell recoverable by a recovery device.

17.  The cell carrier grid of claim 13, further comprising:
(d) a holder, said holder designed and constructed to:

(1) facilitate manipulation of the cell carrier grid;
(ii)  allow application of suction through said holes in
the grid such that cells in suspension applied to said first
outer surface of the grid tend to move towards and into said
holes;
(iii)  permit application and removal of solutions to cells

residing in said holes.



