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PRIOQRITY STATEMENT

{0001} Applicants hereby claim priority to U.S. Provisional Patent Application Serial No.
60/813,689, filed June 15, 2006, and to U.S. Provisional Patent Application Serial No.
(TBD), filed June 13, 2007, under Attorney Reference No. 85593-200971,
and emntitled Three-Dimensional Physiological Matrices, Methods, Apparatus And Kits
For The Expedited Design, Evaluation, Data Organization And Reporting With Respect
To Oncological Remedies And Therapies. All the materials and information provided

in the above-identified applications are hereby incorporated by reference.

FIELD OF {HE INVENTION
[0002] The present invention relates to matrices, methods, apparatus and kits for the
expedited design and evaluation of oncological remedies. Key aspects of the
inventions include matrices, and especially gel matrices, which are adapted and
_arranged to provide conditions which permit behaviors, such as the movement of cells
from a sample of target tissue, to be evaluated in a manner that produces data useful for
evaluating the oncological status of the cells. In a further key aspect, the invention
permits the in vitro testing and analyses of one or more therapies, such as therapeutic
pharmaceutical compounds, or radiofogical therapies, with respect to specitic tarpet

tissues and cells removed from a patient.

BACKGROUND OF THE INVENTION

[0303) Cancer is the loss of control of one or more of the regulatory systems which regulate
the growth of cells and tissues. An uncontrofled growth of a particular tissue or cell

type is a specific type of cancer: There are many types of cancer. In the treatment of



[0003]Cancer is the loss of control of one or more of the regulatory systems which regulate the growth
of cells and tissues. An uncontrolled growth of a particular tissue or cell type is a specific type of
cancer: There are many types of cancer. In the treatment of cancer, one or mare therageutic
remedies aréyﬁﬁpggfwtlgggd in attempts to cure the disease or ameliorate }ljthéWezgg{ORﬁsar?y differences
exist between classes of tumors and, indeed, individual tumors of the same type. There are many
possible therapies for cancers in general. Nonetheless, most therapies do not work, or do not work to
the extent necessary to provide the degree of cure, remediation or desired palliative effect for a
specific cancer. Because of this, it is sometimes difficult, time-consuming and expensive to attempt to
determine what theaagsausiecolmiise TR apaYie seatreishatolt e 1 MefeichI aRETRIS B C B type.
Oncologists and ogheeplysisiansdberaiateroftbnohodhecactkesdpbiasen dumdittlefonmarpaagmatic
information regardjng the;specifi gk 17 Sllegi-bebdetaminations.f whishihgeaRNearitherapies to
employ are often guesses. It is therefore, very important tqQ be able to g}ﬁ({)re effectivel m%t%!;u a specific

effective therapy t6PAeFeBfETERlof AR S e TOR 1B°HH'SE 7 AL QREE

a%'iga arhount of e As a
consequence of thesanesdsamanprettndio drsasanfcunte mprdiptiondtresiscthpaldaiwe ¢ eBut none

have been acceptghly, spegas e OBt aEQ SR PRIITNQMEthavediERtd irad dnaimaig saeasuring
the effects of certain therapies on malignant. cells in yitro. One of at Qt@ﬁlg SDown.p; "Effects of
Radiation on a Th%@?ﬁ%ﬁrﬁ’sﬁ%ﬁ%% é%?lf\lfa‘i%%ta&rgl%ﬁ(?rtﬁcaclrﬁn\}g}g}%%" Ir??g%natlonal Journal of Devi.
Neuroscience, Vob PFlicdae Soprar:ase RegusP1o8osissanhaher Bhysitkesgherrias oftat
researchers used shgpensiheasf bnastablishedcad premthdé-Gofasintoytorparding, te shevfithat the

three-dimensional yigratign AL XNAuuGHHEEHRAIERARNGRLS 16 2-cAHAGAD Gy Seudehe

observed. The malignant glioma cells thus cultured, d'?éjgit)?d and ‘%rg&gcs&\%q n;;gothloaned sphermds,

which were then irBpf&ifte ﬂ’ﬁdhﬁr&@r?n‘éiﬁx‘,“ﬁ??&‘?ﬂ{eﬁ’ Se)i

ubjected'?g one or more doses §f fractionated
radiation. Changesfifedtires distapicts efsprrifitchmenandoade ablsifgte 8o it asasabioAarRtdiation

were measured ovigha PeEiad k& tays. JOMRE Jiradqg mexipaknesiis: e ave posiasd (tEifidetss Of
Radiation On A M%&%Q&%@!}ggg@é &UQB@@H%@&?QBP Q@&E&?ﬂuﬂf Neuro-Oncology 44: 223-231, 1999,
e

(Baumann et al.). In this reterence, the Baumann et al. researchers used the same CG cell line and

experiment8PHotocoVeTo e SKRERIERS I e REFA AREREh & UHY BROIHPE Bt HELE Pl RE RN those of
radiation dosing orhthrepieansforatigoaotlisli§0006iSigMlficafticin bittmesedeshobaxivelfiEas teported by
Bauman et al, thegglanaghGh askrReViRmMaSeHN Waig sshiestieakie dissmptievebidripsinizatian, and
also subjected to cenitiyqalforeRs for 24 weeks It SANSE ok s, s 7645 ghRAMMER ot
were already known 18 Be traRsformed 10 a dreat extent, weré generationgremové from WO
2008/015581 PCT/#430nAgaman gt al. rescarchers used suspensions of an established cell line, the C6

astrocytoma line, to show that the three-dimensional migration of known, cultured
malignant cells into a collagen matrix could be observed. The malignant glioma cells
thus cultured, disrupted and processed into cloned spheroids, which were then
implanted into a gel matrix, and then subjected to one or more doses of tractionated
radiation. Changes in the distance of invasion in response to single dose and
fractionated radiation were measured over a period of 3 days.

[0005] Similar experiments were reported in “Effects Of Radiation On A Model Of
Malignant Glioma fnvasion”, Journal of Neuro-Oncology 44: 223-231, 1999, (Baumann
et al). In this reference, the Baumann ef al. researchers used the same C6 cell line and
sxperiment-al protocols to test BONLU and dexamethasone, and to compare these results
with those of radiation dosing on the transformed cells.

[0006] Significantly, in both series of experiments reported by Bauman et al., the cloned
C6 astrocytoma cells were subjected to disruption by trypsinization, and also subjected
to centrifugal forces for 3-4 weeks in spinner flasks. Thus, the cells of Banman et al

were already known to be transformed to a great exfent, were generations removed from



the original tissue, required disruptive chemical processing, and were a subset of cloned malignant
cells at the time they were subject to radiation doses. C6 astrocytoma cells were maintained in tissue
culture as cloned representatives of malignant rat glioma cells. Indeed, the cells of the Bauman et al.
experiments WRRAKEMEPd and estabished as a cell line years before they STERPETEEHEd to the
experiments of Bauman et al. [0007] In significant contrast, the present invention uses a sample
guantity of fresh tissue taken directly from an animal, such as a human patient. Significantly, the
samples used in the present invention are not disrupted by trypsin or other enzymes, but are
mechanically divided into sample portions of appropriate sizes for testing. Thus, the present methods
maintain the cell-teheedrigimiatsoktheaureb|disresivcachiicok rrosssingivod Ateed ditsket dfference

pertains to the factihalithaipxasy ke is:d Baman wirakdised Bn-asiakligbad. cel inadhais, cells

that were already known to have been transformed long before and i an unkpown way,:ig an extent
great enough that?%(%‘yv%%ﬁfa%%%lﬁns%%%olsesgfaﬁls reaa?igsﬁe cuﬁutre ceﬂ Il¢ne. Oné%ould n%{ therefore

expect the cells ofBuringsade ths cebibRi s B aah e FTREEBFIBRFESRAGE BkR@REf vivo
cells. [0008]Otheraswudi dlte gHate aidprbvideavasybiof ted adutati mgpthiero spriBaiofnandr cells to

ehemothergpgsics. 'ﬂlgi%iﬁéﬁﬁ%msé,a{é?pﬁéaé.tqn\cs,n;&m&u&r@ shatie QUGG Matbaddsar
Conducting the Cytotoxicity As

%S On tumor Cells, %"%rowth. mtatg'x" offct%gt in gorne?eeggcgthelium
cells is sometimes BrHpHEHYA S E5AMNTAn The WellS Brm Gt wen PRIES A drder fo Tacilitate the
attachment of celldntottneppisaet sarkties. Besaptiisumed-RicGrmindRIcRIBes saYR%H dtuihg cellular
suspensions whichnaang baen Gualam indwanthia gosions candpideraassayintpihesregpmhsestiof the

processed cell 1o yaligys SYIOHE A1 RO R BRP UGBS GAOT Lhg eSllgstispensions

of Yen McGuire are provided with a detined, selective growth medium which is d,esigned an

formulated to pronéYe-tRe grdthianel At RRsRPETATS AR R ARTERY e GO WA B}aﬁé%r%?al cells.
Yen-McGuire thus issiche sitablisbedofab bativthatutsitienl T hatewerse by rsoemma it IR taet. Indeed,

the relative amoung afeihtanaipedivis, mRasLER SRRV ideyINto HM afien: Iagar dirgdh ensemsitivity of
the highly processed, fymor cqlls. LR .Y eh:MeGHire dags:Rot Bavds % alysis wilh(gapect to an

original tumor sampcfg or ?rggmentt ereof, nor does it comprehend the advantages of an in vitro
system which repliezHestdigHmrih - pctesy e THP@@‘-‘&’M?@FEIBW&I‘@WWBHW%WP fItfri®sue in

vivo. [0010]Thesegptablems regarding the lack of analytic tools which are effectively usable to provide
informationge§ific ORALHCHIAL LhdsRdcRrpRIGAd Wik trefashihatranspbalien Riegreases rapidly,

have created a signjficant need for megan thods,t jckly .qbtain. information useful for testing
and evaluating specaﬁ’gcf F%pﬁ:l‘é[é‘fsfor éixéfhs?)rlg?{t]%"zraﬁétf |cag§§1é;g%n sn, ?gaég}rgr%}inag ’thcé%t?e

effectiveness with Pefhedifier senfsinadrfoky BicdrbeAsPECrdracs 4slis & supwBaririEed for
such means and mgtbedse SdaddvbhdorhfliahldAibcareimglimsisngioybiert ot thengressatdidctdsure to

remedy the above mgntipneddrawbacks by pioyidipadbiaesimapdeoamatice s ch-Asgets, as
well as methods and kits for evaluatlng an‘irji t stlnqvtlssu and cells @)chzi‘etermme If th%/ ﬁ.l‘ﬁ 9bnorma|,

pre-cancerous, or EAREENe YRR tR e ST aeY SR S o e L R B o€ e thods and

€
tive Jure is to provi
kits for testing been grown in two dimensions, and then assaying the responses of the processed cells to

various cytotoxic or chemotherapeutic compounds.

{00097 The cellular suspensions of Yen McGuire are provided with a defined; selective
growth medium which is designed and formulated to promote the growth of epithelial
fumor cells while inhibiting the growth of normal celfs. Yen-McGuire thus teaches the
use of selective nutrition to skew cellular growth and behavior. Indeed, the relative
amount of cellular growth is measured 1o provide information regarding the sensitivity
of the highly processed tumor cells. Thus, Yen-McGuire does not provide any analysis
with respect to an original tumor sample or fragment thercof, nor does it comprehend
the advantages of an in viro system which replicates significant aspects of the three-

dimensional environment of tumor fissue in vivo,



one or more therapeutic substances to determine their efficacy against a particular tumor or type of
tumor. [%i’ ﬁ za"c ance with these and QLheropledts, and in aggoraances !VA%QIP "tﬂtetXt of the
present disclosure with e pecﬂ vidirig novel an 3 Tobvious |mprovements i relevant fields,
multiple means amﬁﬂétﬁifﬁg‘ﬁf’ﬂ‘?‘a?ﬁ%}ﬁg ih@PHsuksR HRD B A ﬂ?gvmétfaTD@ﬁa‘]ﬂ’EEbrdmg to a
first aspect, thereogeprprtigieckes mgtdd have valstating dipei Athoaeydf tnapamcngl thethpeditic
compounds with (geRS51JRA1 ASKARMASUR TGP ALARTIRL SRR SROMPTRRGANC ff more

types of cells, and said tissue being suspected of being abnormal, cancerous or pre-cancerous, said
method comprisif¥RE StPE PR InTARRAIIE s B PR BIENHE oFgﬁ‘fé“éﬁ?gﬁeé’fg% fERRE e ast
partially within a. ghréeddimensiopatpieysiviegiciheaisithwwhengmEa tisslibisedsamtalypmbmpletely
submerged withinsgid4natrix, said matrix, being adapted and arranged for measuring one or more
param.eters of the behavior of said tissue and said cells, B) providing sufficient nutrition to said cells
and said tissue so that said parameégmge measured, C) providing at least one of said one or
more therapeutic compound.s to said €ells and said tissue, D) incubating or culturing said tissue and

said cellspodth paid Qe@AERQre thenapretisreRmppaUndssiicai envispament stitakiedanthe growth of
said cells and Sa's'%égy&é@g apm%agfaﬁe%mcm@m mséeegemape Witk ra%sasﬁtagorﬁ@eﬁoepe or more

parameters, an.d E) measuring one of more of said parameters gg‘% btain data regarding said
behaviors with regbﬁ(‘;‘t‘%fg’éﬁi’%?@‘ﬂg ARG T AR RO RABD [ BT 3b AR BYa ARy 2™ second
aspect, there is ppossciadeaonsethothforogvaluating the efficacy of one or more therapies with respect to

at least opfizpue G0N BUITE!-AASLUSUR SOMATIEING, AU OLAIE mtgfoﬁé@@d said tissue

being suspected of being abngrmal, re.cancerous or cancer OH.| et od pmprising the steps of
nices to defermine i e z}% rrPa far

A) implanting a sampf)e 0 ?lssuerﬁ%m Sad animal at [east part| firee-dmensional

physiological mati¥"9UREFSH 2ERMBsue is essentially completely submerged within said matrix, said

matrix beippgagaptedascatangaddohaeaadritgonsawnale paramdtatcs ofith ehbebawder €f said cells
of said tissue gr cells PhPr%V'd'“ fIE%'ee@% o“”r%'% Oﬁ% %ﬁ%‘d el dé%‘t%ﬁ?”% ‘iﬁ&!{%ﬁ%‘)ﬁ? 220
ells

said parameters Ba e measured jectl g sal and said tissue to a east one of said one
or more therapidé Dydhinlbemines éﬁ%@ﬁ@@ﬁ@@%ﬁ%@ﬁ% Hatlessresaig poMidHs in an
environment suitable for the growth of said cells and said tissue for a time sufficient togjtam 7
measureMEHte with respfsettB%Rd 5ie BPiHoFFararhat TR gt ¥ SARBGREGRS Shfg Rt one

measuring, withFeBpEct i WaEHCoFSaRa BOTIONS [ERE b hibrewt §%‘th16%ﬂf‘aﬁﬂé“ﬁe‘?§ iogosiicin e&ésue

regarding said reRavieRs with respets forsaial oitdsoriftore thEpai e 1O CL AR e cOr dahte AR e Se

and other -objectsicaieans andeamethodsshod wviluhtingriheraritslogivalchamplavistos sefraldaastione

tissue or cells frof=ahsamnimali such asaspataibeigy whicte-delismeictisspleard sissheeted. ofhbeing

abnormal, cancesaussQrciessentially completely submerged within said matrix, said matrix being adapted and
arranged for measuring one or more parameters of the behavior of said tissue and said cells, B)
providing sufficient nufrition to said cells and said tissue so that said parameters can be measured,
C) providing at least one of said one or more therapeutic compounds to said cells and said tissue,
D) incubating or culturing said tissue and said celis with said one or more therapeutic compounds
in an environment suitable for the growth of said cells and said tissue for a time sufficient to
obtain measurements with respect to said one or more parameters, and E) measuring one or more
of said parameters to obtain data regarding said behaviors with respect to said one or more
therapeutic compounds.



cancerous, are provided. In one preferred embodiment, a method of the present disclosure comprises
the steps of A) obtaining a sample quantity of the suspected tumor tissue or cells from the animal,
wherein the tissue comprises one or more types of cells, B) implanting at least part of the sample of

the suspected tumor tissue at least partiall Wlthl a three- dJ nS|o siol |caI atr , the matrix
being addpléBland arrﬁﬁ@oéaa‘i’grt?naeg % %encéfé)efﬁd?émv até?‘% Cftfg 5ﬁ§ the

suspected tu m@P?&d‘éor@}lﬁF@i’}ﬁﬂﬁV@ﬂ%ﬁ?fﬁﬁ@rfP r"f'ﬁt]ﬁﬁﬁirf’?ﬁ fffé”@efﬁ%f%’é“ﬁ%@u%a t&%ﬂ@ SORATRSe
parameters carPBedmBasuiERss Of fsatsat fai b EItUITHE tHERFSEHoARGIE SRS BFF SAVHGHhENt
suitable for the growtmofstenetiednnnmsinsdirstas afitdcspifitient rorabeain irmsdremmantsapitg!
respect to one er feese patathetertiard Eemdasusingadophesofltgosk oneinr moreiparametersetos
obtain data reggseifig) H osahiabaitiser WO20084:04 7581 Gald RB3200 BAAQREA3:1¢0 018 Metired $oof the
present disclosyi@aremfucheadapteghanchibalf prefesablyothe implasmtionsefithrsanplesier portions
thereof, is effe%ﬁ%\mﬁg Rigimal disppetian iadheicels QrdhestissHea g X RIeni s lyRisaheters
procedure aCCOJQi“&%%é&H?@dp@f%B‘?&t‘E{E hodiments.f the dselosye 1a8amP e GURNLL of ligsue is
removed from at'emﬁgmcuxa%ng SoRRkRL SUORL.THe SCUaLUROH LI RLseHE SAple IS

then maintained to eﬁg ImU%XtFQaE&)QQ% and be &)re ItS If(%p atﬂ%%tISOfgﬁJ}gg S r%%?r It IS note¥vorthy

i
that non-disrupti %lnao ge meéans, as exa g enlze |t |s not

chemically dlsr%fgdeﬁ@eﬁr@nﬁ“ dias OBr‘IlS)yeé??f%e X E%Iheﬁs tﬁfpsgrg pr%tr1 %Slt%(?n%n SRS e or
subjected to higFsBeTidertrliShsat BRoRETy T E&Wp%‘iﬁf’d‘é H?faéﬁ’f'é?ﬁ ORRAL, %@a’ﬁﬁéhﬁ%éﬁﬁ%mg
to the present digeICETFSMSECUEPESTH SHiEABHEBIRESTHRIASpieces, such as thanks apprOX|mat|ng
cubes of LU - 5.0 nun on an edge. While not intendipng to be bound b yu derl mex hanism, the
present F%Ators th@o"f‘ff@rﬂ?ﬁf"o?”m iR ﬂﬁ]éeﬁf’s??‘%bﬁoﬁ*fg”th%"g X‘? 1848l "c?qm S heir
respective behaviorstigxelatioretteasptsy sfott dresl anstitiesotthe m%tlﬁ'smen@wam’s siehlast® their

corresponding bghawiokzik:VivaciRi6) ik ihiﬁ@@f@@dé@ﬂﬂtd& isrpeatgratilerthat darplasiatierpef the

samples durlng the methods of the present disclosure t Iace as 399 @H%Eét\&edﬁ@m@% is removed
from the animal’as |sor§11sg§6€n%83§/gpo§{§l|8?e pﬁﬁge%aser%nﬁ)oive tisste sam %a IS £referably immediately

cooled by pIach‘ﬁ‘”iWﬁFéi”r‘hﬁ‘?%%é‘)fﬂﬂ“@?%ﬁlé‘“ﬁﬂﬁ aRahisKR %‘f‘ﬂ%%’f PR abiy S omplished
within one or a fesiladius: afie rngmdbvahetdbn chig lissnp | artatioesiomost predergivly eicceimpiBhed within

an hour or so of gagpladenauah the Bfﬁﬁ@@&ﬂmmdﬁpm!&&é@&lﬂef aplaniation pdeny
circumstances dict te as.muc such |I|e thea§am Ie ust {m rban é c{tedfarr!qe dlstaﬁrwéce to a

laboratory for prépa 'é‘t%ﬂ"?ﬁ s r(335\’/?'—,\“n nXp'I RN ShouId Mos L& Within four
hours of removalfef m@ﬂslﬁmpléﬂﬁgﬁ’u@"@r pPRGrRSRE Sy Wﬁﬁﬂ*f’?&fh@ﬁ reelis r‘éfnﬁ‘éﬁ/é?‘sai’ﬁﬁeféss
preferably Wlthlntﬁ&,&ougﬁjafmmev’ﬂtﬁ $hestissueddinihe Sehjeltt ahimalsstis ane:id skithin the

ontological arts il AgRIRIAE.iNG. SHIEEH 0 MG eia) IFalANAIOR A EYAALORRf dssue

sample may depend upon many factors, inclu theg&[ge of fissue, its ontological a.tus and the

conditions underSHHATRITLSHARY g‘l{)f'ﬁig‘ﬂ’ﬁ'ﬁ% T e Ukl EsRs g TS SRTIHSE 1S many
hours or many dmxmiﬂkmmwwa@mﬁtﬁg@@mm%lm messwaRthEcaPtethods

provide data for physiGRs: aRFQiiienexa uatdistaimmakg Aekar minatienspeLstimates regarding the
ontological status of a tissue and its cells. Thus, from the data obtained, a
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determination can be made regarding whether the tissue and cells are abnormal, pre-cancerous or
cancerous. As a further advantage, the present means and methods perm'g%ﬂgzﬁ%g%%‘ many types

of therapiesMAAMMGSharmaceutical compounds and non-chemical thefapies. The present means

and methods can therefore be used to provide data useful for tailoring specific individual therapeutic
regimens directed toward the precise tissue being evaluated. To this end, some preferred
embodiments of the present disclosure further comprise the step of transmitting the data to at least
one evaluator. In the context of the present disclosure, as evaluator is any person, group of people, or
network agpesiple, PI-ARYBRERIPR SO MBIteEe Rtcice-atipted sandtharamged by, Ewaluating the data

garnered throughius? %‘i@g Qf%?g%?@%? %ﬂd@%&@éﬁ@@&%@&%'%ﬂnﬁwﬁmﬂmmited to the
group comprising xt“e‘f:ﬁrfmmans, technicians, physicians, prysician's staff mem Er%ugh%%lé@éﬁls

assistants, hospithesTsIayRESHai T onBIBYEEs SRR H SRRl L Rachnical assistants,
laboratory assistapts,dneatagitaldaalysts p mmsksuauivey aEsit TS S PrddtiGhers, computers,
computer-aided d@/l‘(“, FUUNHS -frclitatad devicescanst hwsniyosfonapistatizedmgentscfor any of
the foregoing. [0018]In"accordance with still further odiments S j re,the
removed sample &ﬁ&ﬁ?ﬁf%ﬁig‘ﬁf@%"&%%ﬁﬁ%{ﬁ%ﬁ%%ﬁ%gﬁ%%% gggg %f‘ét%gu ’grlt;ions is
subjected to the sermevortialitsabpenclisnpive & SdawBE TRE2 i CYaRRIssn i IT F3BEHS D the tissue
and cells can be pgiepnaskl) Multipieshandapeidnmeietherapiescan be e siedwonsurhetitly in

relation to the specific.sarrlgplle E %ﬁﬁ&t@%@ﬂ?@%@fﬂﬁ {Qq@y@m@mﬁa@aﬂ/y{m,@zﬁpect to

. i : Pl .
each portion of a ggﬁ%p are taken over time, either at periodic intervals, or a&igaggu?m intery S_OIJn

some preferred emsisdipmRIE fiele e SIFE S HERGATETTISS fh%ﬂr?f’ﬁ%te o & plurality of times

with respect to the:sepatiepattitngcot thegam glarRsefrasinaies evhrs U mé & B Soffected

during the culturine(%ds‘p%in%ﬂ:ﬁaetiggt q;‘lmlgi%sgebg%mlq,gsa@mlﬁgﬁagwa;}{ﬂmmm/@mgeously,
of t

means and methog he present disclosute can be used on virtyally any fype of apimalsincluding
human medical pafiEHE SRGESH B'Stusg%H’ ) '(:)}%vglﬁg{él [ssue #\gm o§1er animals. Other animals

include, but are natijmitedtenomstiumaroprieteatsi ST A S REFBEaRT H8hkeys, bovines
such as cows and g&ak- GAmaeseHe-asifoBmansalves, felines such as lions and domestic house
cats, marines such as mice and moles,.porcines such.as RigSARNiPE o SAYRASEHRR ar birds and
penguins, %bq%ibianzmséé gaémscal\é%néﬁgégrséand turtles, an reptililans such as snakﬁ%an%alligator&
The animals mentiowadihefdin pempribeckosesieksiaGg rSaAY aid %Fﬁ?}pé%glﬁ?ﬂ?é’ Bnes -
2008/015581PCT/4diaR00%/G9 35034662 1jvstbiods Ththe preseeedisisesumdmme iscRiEEWhere the

measurements tak%@cﬁé@l?%ﬁd by placing it in proximity to ice, for example, and implantation is

most preferably accomplished within one or a few hours after removal.  Although
implantation is most preferably accomplished within an hour or so of sample removal,
the present methods provide for later implantation when circumstances dictate as much,
such as when the sample must be transported some distance t© a laboratory tor
preparation. | In any cvent, implantation should most preferably take place within four
hours of removal of the sample tissue, or more preferably within 24 hours of remqvai,
and less preferably within 48 hours of removal of the tissue from the subject animal. As
one of skill in the oncological arts will appreciate, the cffects of the delay in
implantation and evaluation of a tissue sample may depend upon many factors,
including the rype of tissue, its oncological status, and the conditions under which it has
been stored. Thus, it may be possible to delay implantation for many hours or many
days.

[0017]  As another advantage of the present disclosure, its means and methods provide data for
physicians and’ otfier cvaluators to make determinations or estimates regarding the

oncological status of a tissue and its celis. Thus, from the data obtained, 2
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are performed more than once with respect to each of the separate portions of the sample, and
wherein the measuring is effected during the culturing or incubating of Step a A significant
embodimentod thespresant disclosure concerns the physical relationship bERB2eI tise383ue sample
portion and the three-dimensional matrix in which it is implanted. Preferably, the tissue portion is
disposed either partially submerged in the matrix, or completely submerged therein. It is important that
the tissue be in intimate contact with the matrix. Thus, the physiological matrix replicates to some
extent the three-dimensional environment in which most tissuesfunction in vivo. Tissue samples, or

portions thereof, may he implanteddn,any rmeihad: MRS RE Wave Whickyields thadssiredresults
[0022]As an aid to implantation, the matricei%;‘the resent disclosure, which gre %Q(ifallé/n%ls or other
vide

permeable solids FFSERISTIFEERH D SbUTRY A EHERR: WhiCRTALEETE &€ Miplantdtion of one or
more types of tisstiegativzcellmaandyasic faciiess indyioyislomutmdirtcremrriadseins A% tissue.
Thus, any type of depiRssin-P&) aha fiedatneavilynslihcahamnber Gesiorcan bedrewaedavithin the
matrix itself, and can be ted and arranged toreceive the tissue ar cells for implagiation, or can be
adapted and arran%tédutsgq#s%rn%ﬁﬁ%"ﬁ for t e“g:le?s én% tiss%%. For ee:%amp e, a gel matrix ac?:ording to

the present discloBtRese s EdrrnE seupElont CaA LI ROBR ARGEED PO BrsR SRR et@Volume
and disposition to redanlesan dlichotosuphisagise . gamlofbguotiofidkanitiapas fattitione forkkstor. In the

mplanted cells 06 UESHS SUSTASRIEREIANS AN ARLAPHA.AS IRGRRIREN O/ aRRNAIG of drugs (o

be tested. [Iki231In some preferred embodi ¢ resent d’sclosvre, the tissue or

| € iments of methods o
cells are implante@5APtRe A RS hIRE: HATRYTE SEiAE I ARITRRSS JEPBEStHEr e P

ating ne .
&abIE%olid or
semi-solid. in thesésenghodmichiropthartisofthamesaiismransrind chetforly- Witethvetces inpde it of the

matrix and are thugpastialies complelelysrimargacwitbindhemathshpipadime fgeidtes or
hardens into a semi-golid ar solid. In thqse preferred emhodiments where the, matrix,i y formed,
the tissue or cells gﬁ?lfo e“‘“u’cr}%%f‘aﬁ é’afcfr!] Sear%%'?ﬁ?(&b;‘% %E}cegl‘ r%;]o gretgi’o(r:]%gﬁe?ﬁ%gﬁﬁg’?m%g;i{rﬁﬁga gel,
solid or semi-solidtFinekpiss.ivpyteh Aty oS tHaP LaitH0 AS A S TG PE ik el Tt S Pre%ent
diclosure should bguesseatsstudte awpddigacitoante, Bympaiatainingptivs-Hitcdrdevate-frempamdition, the
gels or semi-solids,pfithe. PrRspIL dissiasHie advaniagaousl.dptiALipemHemReratyres and are thus

capable of being mixed and formed in a manner that is convefrg]inen't, user friendly, an adaptable to many
laboratory BR&hon-laBbPatersRRsRATER ligther embodiments of the

present disclosure, the removed sample quantity of tissue is divided into a plurality of portions, and each
of the portions is subjected to the some or all steps of the present disclosure. Thus,
tests and evaluations of the tissue and cells can be performed in multiples, and one or
more therapies can be tested concurrently in relation to the specific sample if desired.
[0019] Moreover, the measurements taken with respect to each portion of a sample are
taken over fime, either at periodic intervals, or at random mtervals. In some préfsn&d
embodiments therefore, Step E is performed more than once, or 4 plurality of times with
respect to the separate portions of the sample. Preferably, these measurements are
effected during the culturing of incubating of the tissue and cells as in Step D above.
[0020]  Advantageously, means and methods of the present disclosure can be used on virtually any
type of animal, including human medical patients, and can be uscd also to cvaluate
tissue from other amimals. Other animals Include, but are not limited to non-human
primates, equines such as horses and donkeys, bovines such as cows and deer, canines
such as dogs and wolves, felines such as Hions and domestic house cats, murines such as
mice and moles, porcines such as pigs and peccaries, avians such as birds and penguins,
amphibians such as salamanders and turtles, and reptilians such as snakes and alligators.

The animals mentioned herein comprise an exemplary listing, and not an exclusive one.



W02008/015581PCT/IB2007/003503 [0025]In accordance with other embodiments of the present
disclosure, sufficient nutrition is provided to the cells and tissue to be evaluated or tested, either as a

component 0&@905%@%?5 itis being formed, or as nutrition added after the malksjs,iQpmed, or both.
The nutrition must be sufficient to grow the cells and tissue for a sufficient length of time to obtain the

desire& results. In some embodiments, the sufficient or additional nutrition preferably comprises one or
more fluids, wherein the one or more fluids are selected from the group comprising tissue culture
medias, concentrated tissue culture medias, and any culture or nutritional medias which are suitable
for the tissue sample. The means and methods of the present disclosure thus include wherein the

concentrat@fediddsheds Ak ey prisratstitelomsE Rmitpadsrobpr e BMBRTAGTeYE HEaS BrtFBlhy other
concentrated medias pfO026HA aootHbare rrisediriteepbthdprade it dlwlipparets therensecdifensional
physiological matrixcampHgasHhe:s wicieatmwption asacanpenset afiitlmainixdiselinasot is being
mixed and formed or allowed to gel. As a further embodiment of the pre en}t disclo§ure, g.step of

providing at least Bhe otiFRE Gr B AR h At IR S HESHE AL S IS Brovida

e f ) t IS‘provi ‘ea.ﬁ‘hus, the
tissues and cells rieiyeprathehEFTee IGsarlT GREIST BBthte dheesdimaatiPritST*aiy 8rife hdtitional
nutrition to the extpRiinReeSFaEfeahiN)abthtsparambieis capdeimitiasuradally adooredgatca With similar

embodiments of the present diselosuitg, the.Al'8RNLANG: oW LA aRakAU BoR RawseMPrise

one or more of tissue milt-are medias, concéntrated tﬁfuec%J ture me({}ast, argd an culturteth%r
nutritional medias RFRY Xith s SMETor {1h8%id85 BNSIBRICA Sa5 458 %arﬁf)o%lsn%eﬁte(’ﬁet%e present
disclosure, the at kestdnemaditicmaircpue wfwhititoeshtasubeisopise inetited Wittoramelemore

components selecied fashstiHR-a58 URG05B 5 i Rel3ckRariy GREIRS, SHERIE, Galiay,wide §00aY Iefurther
method of the present %is_clo&ure wherein the measuring of Step E is performed at periodic intervals.
destre resP s o
Preferably the measuring step is performed at periodic
[0022]  As an aid to implantation, the matrices of the present disclosure, which are typically gels or

other permeable solids or semi-solids, can be provided in shapes which facilitate the
implantation of one or more types of tissues and cells, and which facilitate the provision
of nutrition to the cells and tissue. ‘Thus, any type of depression such as a hoflow,
cavity, slit, chamber or slot can be provided within the matrix itself, and can be adapted
and arranged to receive the tissue or cells for implantation, or can be adépted and
arranged to hold nutrition for the cells and tissue. For example, a gel matrix according
to the present disclosure may comprise a hollow, cavity, slit, chamber or slot of an appropriate
volume and disposition to receive an aliquot, such as a .2 ml. aliquot of 10X media, as
nutrition for the implanted cells and tisspe. Such depressions can also serve as
receptacles or reservoirs for drugs to be tested.
[U023]  In some preferred embodiments of methods of the present disclosure, the tissue or cells are
implanted in the matrix as the matrix is being formed into a gel or other permeable solid
or sermni-solid. In these embodiments, the tissue and cells are mixed along with the
components of the matrix and are thus partially or completely submerged within the
matrix by the time it gelafes or hardens into a semi-solid or solid. In those preferred
embodiments where the matrix is aiready formed, the tissuz; or cells can be implanted in

the matrix by physical insartion afier it has formed into a gel, solid or semi-solid.

[0024] It is important to note that solutions for forming matrices of the present diclosure should be

essentially free of bicarbonate. By maintaining this bicarbonate-free condition, the gels or semi-solids
of the present disclosure advantageously form at room temperatures and are thus
capable of being mixed and formed in a manner that is convenient, user friendly, and

adaptable to many laboratory and non-laboratory environments.



intervals such as one or more intervals selected from the group comprising every six hours, every n
hours, every 18 hours, every 24 hours, every 36 hours, every 48 hours, every 72 hours and every 96
hours. Moreover other intervals are one or more selected from the group % T%iZSi{%%(%L%Ey day, every
second day,‘g\()e?fg})%}%f’%lay, every fourth day, and every fifth day. [00281AS another ad’vantage, the
data obtained by the measurements of the present disclosure is recorded in a fixed media. Such fixed
media can be any type so long as it is capable of holding the obtained data in such form as to be
useable later. For example, paper, voice recordings, video recordings, photographs,
photomicrographs, digital recordings, any WO 2008/015581PCT/1B2007/003503 fixed digital data
means. AE8teling th eeoraceritidigeiosthetionesor frorssofitaliblran whsdmentiiesf e5eha video
camera, an automateglitizhdaineeap da awniosated tvitieh cthwrercs avmipirare o Chaverd;iansitn
aulemated infrareggamera&anha Hsesitn ohiain.ig drsies:dala-iR0aolP wiarabl: tha-auiuring of

tissues and cells according to the present disc% sure gceur in a ri.odt eftirrflie %mgi?ngg%glbtain the
desired parametefBUShFVETTSEES: SRS HRCREASPE &Y fhie Heii g Re s th e & GRGIRG of tissues
and cells is effectébeintsivds ke ofiat eaist OURIIMSNER | Ses BB PBU Crapldiiyab AYIEANd at
least 125 hours, op@uesbigonrgahbaepanding 8othauwwes) ditiersnofhthenissup @ ditiawdikesanethod is being
conducted [0030)1p aecprdance sl ier RUBIMA At Aessai oG hequlligent
nutrition is provided to t e Yissties an cells by placing the sufficient nutrition_in contact with the matrix
after the sample h¥ FEEFHEEariAYRRioAzkMmedia ﬂ?@%éfﬁxsﬁ&’?lﬁqfﬁﬂiﬂ?‘éféﬁ% ¥IBRietetiSerature,
and to a semi-solighergehdRrefierahly tiberceamiiempetaturenistindhesangehotdromtieto 30 degree

Celsius. In accordapgawith ihsr Sobadimen sl e.suilicieainpHLiion srexdgapraided tanthe tissues

and the cells by placing the it in contact with the matrix after the sample has been placed in the matrix,
and the matrix hasc%‘bfﬁqfﬁ;ﬁ?e‘ae 635'gel at room temperature. In other embodiments, the sufficient
nutrition 8938 pravidedtodhe tissie sfandthercaiislbyreptitinreudiorimtenites prefl sigior flow
over, around, or thiamghisteatnatiiBeikay etwitiothes ansbagimentotheetimeeizlimefsionakqbality of the

matrix of the presr%g(teg L?}%lg)%lf{gg o%%ﬂopvgdf%régfgss“asgfﬂ@ &%8&%& 5@%@;‘3&@&%‘?&&1@3&1‘3, a step of

providing at least one source of additional nutrition to the tissue and the cells s

provided. Thus, the tissues and cells may avail themselves of one or both of the
sufficient nutrition and of the additional nutrition fo the extent necessary so that the

parameters can be measured. In accordance with similar embodiments of the present disclosure, the at
feast one source of additional nutrition may comprise one or more of tssue culture
medias, concentrated tissue culture medias, and any culture or nutritional medias which

are suitable for the tissue sample. Asa ﬁlfther embodiment of the present disclosure, the at least one
additional source of nutrition may be supplemented with one or more components
selected from the group comprising sera, profeins, sugars, salts, lipids.

[0027] . A further method of the present disclosure wherein the measuring of Step E is
performed at periodic intervals. Preferably the measuring step is performed at periodic
intervals such as one or more intervals selected from the group comprising every six
hours, every 12 hours, every 18 hours, every 24 hours, every 36 hours, every 48 hours,
every 72 hours and every 96 hours. Moreover other intervals are one or more selected
from the group comprising every day, every second day, every third day, every fourth
day, and every fifth day.

[0028]  As another advantage, the data obtained by the measurements of the present disclosure is
recorded in a fixed media. Such fixed media can be any type so long as it is capable of
holding the obtained data in such form as to be useable later. For example, paper, voice

recordings, video recordings, photographs, photomicrographs, digital recordings, any



nutrition. The environment for incubating or culturing the cells and the tissue preferably includes a
temperature range of from 30 to 40 degrees Celsius, a carbon dioxide tension of from 2- to 13%, and a
relative hgm{%@z&{s%% g 0% to 100%. [003.1]In accordance With o_ther enw%%mﬁﬂégﬁ hods Qf the
present disclosure’cari be conducted wherein the sample quantity is preferably divided into portions,
and each of these portions is subjected concurrently and separately to the method, wherein the matrix
comprises a get, and Wherein the gel is suitable for measuring the one or more parameters to obtain
the desired values. Thus, multiple equivalent matrices may be formed in multiple containers, such as
multiple containers comprising a multi-well apparatus, such that multiple portions of the sample can be
evaluated conciFfebigitaF Hfe TrerproSetigRtadRePas iRl FiRs oWt B L paRE Ol Hrsatieobssiise
evaluated at multipleiimessrajithviesp eahtearunltiplenpostiand otilreasamplieremeiwitikoespedt.to multiple
therapies. WO 2008101258 10CT 114-3790610030034R032)Ady antaenushs dbainrasenrtsisclosure
can be used to measure or obtain data with respect to one or more parameters regarding the behavior
of the cells and ti$&{fe. Those parameters include one or more of the distance which individual cells
migrate friro2fie tissutisbmple ctheraverageudisiancalohomigtatian bt arcoupdscpopuelationsofi the cells
from the tissue sagppie peHisianeraichriar vidurbrelsmigeus haminadissupcsample mith respect
to time, the average distance of migration,of 2 diop oL poRUIaIeR Shihe gelsdiom ihiedfssue sample
with respect to time, five vefocny 0 ﬁugratlon clone ormore cfeagnated individual the cells per selected
time period, the vefotitpast Higratertdeasigibhp s 3barmidienraasm Aakedtthe’ HORESpaF &8 cted time
period, the numbassif-migpahiding baealls asiiolarbhofaunicrbscople wisthakifiislokithespeddf

proliferatiog.Qfiihe cells, the speed cdunidirectional migration.ofthe cells, e speed:of hizdivectional
migration?of thét ceﬁ§,aﬁ8%a6§£ﬁl%P tgrlﬁldﬁ?legﬁgiﬁgisr%% fatlgsﬁno??ﬁescreeﬂs,etflue frlgqnu n(é{ %txair ctional

change of the migfafilSgiEats ECRi RS B 6 R fBR S R AHE LOB & (P EE B R E RNiEraliRg cells,
the rate of mitosisté thenpitghasirigeetitactideimuhsbmaticaid tegreairiy pey andtrmicdre nerdber of
cells in a unit area&h RABRIHEEHE- BRI aBy Piche i bobA salje iad ihaigaega portion
of the gel with respect {orimes e PagL OB UNHPLNTE B RAKIRN AL logigRIwith respect

to time, and the change in the number of cells in a unit volume of a portion of the gel, the proportion of
cells which chang84itPatBHaPeiPERiss do My iFeae b ErcE iy HedtedhmibiaifyRBet a
particular visual field, thextiensity dianigrgiinheellepenimnitdisatod andsil dreldiithematrgratisnal
distance of individyal:migraling CelSASE MGt a W erak lald.diseAverroa mistationaligistance of
a group or population of migrating cells per unit area of a visual_field, osmotic pressur 7 ijonic strength,
the change in pH Wit Pé%@%%ﬁﬁa‘? HFEERARGETBIT RAATVELPSEE (& IRETMETRPET e Rigration,
oxXygen consymptiarr, gicadeocansughpliomatnd theviumises: shbngiatng Bellbis AIpapsiQmpl Uitk
per unit area of a.visual field, J0a331n accpidanse Wit atekadvabingagusiambodiments of the
present discR e ot eEa i gon M e eRan Gen be

e

nu QI
adapted and arranged to have whatever pH value or range necessary to culture and evaluate the

specific target tissHEEHRICARuSFtEANE SRrea ) P iR g et (e8I HB 8% o 21.0,
and, more preferakiypxfienengiontof Tvom Rhias 3theaptiysiditigichmiditho Dlofera®ity thd8%9H which is

adapted togysapge syifable.for one armore of a parligylar gsue. apadisulat call rg.ogdypes, or to a
particular tumor. W er%?not 915238 eP%TfE?ZOig)?/:%Qg?Q's [9.9%43 ‘rr%];erap{% a tggg.eegé[?w%?%%ggl matrix
of the present disclosure comprls%s STERSY on&Rataral or synthetic ﬂ%er,'%r example, one or more
fibers selected frorppfﬁgn@r@uﬂnbjected concurrently and separately to the method, wherein the matrix

comprises a gel, and wherein the gel is suitable for measuring the one or more
parameters to obtain the desired values. Thus, multiple equivalent matrices may be
formed in multiple containers, such as multiple containers comprising a multi-well
apparatus, such that multiple portions of the sample can be evaiuated concurrently.
Thus, the present disclosure includes where a particular tissue can be evaluated at

multiple times, with respect to multiple portions of the sample, and with respect to

multiple therapies.



including type | collagens, type Il collagens, type Il collagens, type IV collagens, fibrin, fibrinogen,
extracellular matrix proteins derived from one or more animals, laminin, fibronectin, anti-laminin, and
other naturab% ﬁa/d%ml%gglfibers or cables suitable to the formation of a m%;gﬁﬁﬁﬁgﬂg{sg&lwork capable
of supporting cell support, movement and growth. in some preferred embodiments a physiological
matrix according to the present disclosure preferably comprises a gel, the gel being suitable for
measuring at Feast one or more of the parameters necessary for evaluating the tissue, the cells,
possible therapies, and is also adapted and arranged for measuring the efficacy of one or multiple
therapeutic compounds. [0035]The means and methods of the present disclosure are especially
adapted al¥83rangéd e teasousty dfffrescoif Grloame s/ bmBreth? FRRHTHE P! iARMAIY ﬁ?éap‘ﬁ]é%macologic
therapeutics. In onegentexintherefarepaapitysiologpadihpratrixcbirvive @i teawtidimeldsave. iSThelapted and

arranged for meagyjring the gHicacynefP AR Snaie dRRIRPUISOAmPALNTL LS Hal-ae RevvRand

unknown single co_mBounds, agld known and unknown tt}eraggutic cocktails. A% exa;n(;gles i’:\nd not as
. . .. hissue sample. the average distance ol migration of a 01e1% or g?f)uia ionl of the cells
an exclusive listing; one or more therapeutic compourids for use or evaluation In the context of the

present disclosurdmmyisetisate crriorhehdigrath Ebisibrdiifurticalin srsginfep ik ds5ging

agents such as alkyalioe ageniscaniibintiasydiekaifetimscitinigaits; platiponp compoinids,

anti-mitoties, cell @f%y% ?&i@ﬁ?&?(ﬁiﬁ ANMSiasAlGAIENS Sk Delaboliss. SAmpAEdRderivatives,
ologica

hormone therapies, biological response modifiers, interferon, antl-lnyaswes,‘?ngl-lnva]sio.n agents,
anti-migration age?ftsP i A5G S Idyah e AF i B FSh eI e HIS RHI8Se Akt Padhation, and
any known, theoretigmtimexjregmentalptmiapeutt degizneted|thyy aitis tpee Hedpaioriimeelitnoadin or cell
viability, pro-tumor, aaeatSrREGRKALE 89RNS: RS- MelastaliciRarRpipiduinVasioNRgepisd of
pro-migration agents,, proangiogenesis agents, and anti-apoptptic agents..[003glMore cially, the
three-dimensionalpﬁﬁi§§f3f6°é?€al rﬁéf%%é%%? %%}sgaggs‘m% ‘%’%@‘B@'ﬁ%‘bﬁ’éﬁéﬁ le%\gr%lﬁ s%% ob?
measuring the effibidyestions wigmgre ofchiralisctbs seet REEdirerrigaalgiaation efclistithe group
comprising Temozalomige-{dMA) dirtaotaennhdnpecail idaz mizrivlethotte xhten Gardyopl dfirscambamycin
Cisplatin, Vincristing, Pacliixgh 12 6RIRagiBiig cYelohedel RilrasovrauC Gittimsagmystine
(BCNU), Cyclophos-pﬁamlde, Docetaxel, _,‘Iuorouracllt(SFU , C[X’tagabln | XDrUbtll%'i?’arV\z{%fa
2008/015581PCT 8 B PR P$563 LIRSS PES SBIL 85T tarmoxiten ( > ahd imatinib mesylate
(Gleevec) and all etvdethdthpeckitis shaves to he mmhopiasifon aaatmentoDoeriiag Fdhreshal
examples, a physiQlegicabapaisinat e piesentdiseirshre isiadaptable fopaneassffihg gelesdtha cocktail
of therapeutic compounds comprising.one or make, or at least iwo, comnounds.seiesteddfsarrone or
more of CAF (Cycf%ffheggg%%{rrﬁ?’d%? %grlea?n%%ﬁ?ﬁhpﬁjracil); CNIF Cyclqphqsphamic%?d Methotrexate
Fluorouracil); CMPYP §8by 816 gBRIHEM RfeF IR B A BT B SRHORH P HSERSAT Bretiidthe); PCV
(Procarbazine/CC Intsiod,inierigtind Jofl GUeRBEE Ecx{lfosfammdich Baybupl finkDiupdmielty) of mirating
(Taxol/Adriamyein/Gisplatink FMAr G QdRiaRaside/ Meihrksatemetironysna Gygephgspnamide/
Vincristine); VBP (Vinblastine/ Bleamycin/Platinol (Cisplatin)); BPD-T: (Benu/Plati cagprbazine/
Tamoxifen); and T (’r{h‘éﬁﬁ%%%%%’é?“é'l%#ﬂy%%?éé%%ﬁﬂ%ﬁ%‘%%}a B%c%ﬂ%grrﬁ%l%?igﬁgm /cin),
Dactinomycin/Adriafnyiararaa ik Petieit et ator Yidehdirld aerisaTmRSRHRI Y TMEDe DBpropriate
for treatment. 003 ghiszy et arohmrrasheantagedhbembane anpthvethodypat theheresemttdifcldsure may
be adapted and aranged fo jestdhe sificasRl BRRRDLBNCAhIIRIARRS tASEXABNESnARSLAR tO be-

taken as an exclusive listing, non-chemical therapies subject {g being evaluated or tested in the
context of cells in a particular direction per unif area of a visual fieid.

{0033]  In accordance with other advantageous embodiments of the present disclosure the three-
dimensional physiological matrices for use with the invention can be adapted and

arranged to have whatever pH value or range necessary to culture and evaluate the
specific target fissues and cells. Preferably, the pH range for testing most tissues is
from 5.0 to 8.0, and, more preferably, from 7.0 to 7.5. Thus, the physiclogical matrix
preferably has a pH which is adapted to a range suitable for one or more of a particular

tissue, a particular cell type or types, or to a particular tumor.
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the present disclosure include one or more selected from the group comprising radiation therapies,
brachiotherapies, herbal therapies, naturopathie therapies, experimental therapeutic compounds, and
new therapeutic nds. [0039]In additional embodiments, the meth . comprise the
step of dete#’n#mﬁ%%%g l%]ntological status of the cells of the removed tissgpgC rorr% Jt=?:J/g‘l;}‘(fﬁz;t{as thus
obtained. Preferably, the methods may further comprise the step of recording the data in some fixed
media so that it can be analyzed, communicated to others, and used as a record of the procedures
and their results. [0040]In accordance with other objects of the present disclosure, methods for
evaluating the efficacy of one or more therapeutic compounds with respect to one or more tissues
comprisi§®élis frotrerblyimdireseliprondided tdethotihopteren Bssrugiscloptises atdepsiricularly
relevant with respeairid tissyetanc daits, it el ampls usie cte chokbfing ablecarm dpratice gyogpor
pre-cancerous. Indaggtthe PrepebhipSaNs, 2591 BsiedR arge Mecinliadapiabie/tedasting, or

evaluating one or multiple therargeutic c?mgrounds with rensspgct tgds%%(r:nific tissue and cells. As a result

of this ability to edRfiftd BEIeRHkI THEPERILe SR AP SIAL S Cotpouiiias>with Te&pett fo an exact
tissue, time, efforknikin 200R/GLEESTHGTIBR 00V IHGZ OB h o sXPBAdR herssenebing fuf#cof the
determination of & ARPEQRINM tBerARRIHIE HBOINeN o4 Ioprspeefeifparanbadimapsote present
methods for evallé%{,n% one a%rd-mu(qu,[;{tﬁ thﬁ{%@f}é’[l &?Qx@?”@%@oﬁ?ﬁ@sgs ptﬁs%ﬂgggaqf A)gbtaining a

sample a the suspec'?eqe%ssue from e animal, wherein the tissue comprises one or more types of
cells, B) implantiri§e@srisntis prrscah fisshossranes Siabpe etaepriss rosh Baserna myioRisAs
three-dimensionahphysisiogitaknoat i, the piatripbeingad apted:sm dacrahgodgdrernieasuiing one or
more parameters afithe RehRviorafdoedissiasendecalls snata ising-suflicient erttitignfo the cells

and the tissue so that the Param_eters can be megsured, D) providing at least one of the one or more
therapeutic compBUd<T HRE SATEPEHECHERIYNE: E) incubating or culturing the tissue and the cells
with the olf€38% morg@theragpe utic noinpbufits imarnediviiosment suitabiéy fotattied grdwth of the cells and
the tissue, and fopaatipae auffigiantdmehiatT moasyepeantsapit-saapechititihe phervamBRIRC
parameters, and Fﬁg easurir}g one or more of. the p rameters,to

m btain.data re %g'&@(gs&ybqsbehaviors
with respect to the SRBSH iore I aB et Tomh Shhgee f@bcﬁﬂnﬂg\)}é)r?t% (r)elﬁ??% the methods may

further comprise tHFRESE, AR OB AL IHTRE S ATEACH RL O RSB IRENRS SSPRR“BR% or more
therapeutic compsushds Withwespéchinthe tisgitccangahadselisd Rrefarablyyrkethodbohietioresent

disclosure may fugther.aempsise theser.nlrasording thedata insepefixes faor, archpeaydfurther
comprise the step of tranagntittin the dzilta tfo at least one eyaluator. Eé\ﬁ%lzators an% §the recor ation of
]

data obtained by tREPTESERP hSaRS ARG TEROMS SPLAISS AreRITSTE G ETAI I AS e Bresent
disclosure is also @spaehulyereitsd fotchegmataricesiiherdiTasg Mms sifntity il d into
portions, and eachgehif)apisiitis ihaniette dhethcumdntylanshacparpiehid{Oathenetiad ctiherein the

method includes the ysg;of, ee- oL mare.comitols adariaa RLavaliiating: s AN CldRoLR dherapeutic

compounds. Thus, the present methods can include the usg of one or more controls adapted for
evaluating the on&BPHE R ABPIFe RIS QB JHHRIS it PEEERt {BFRE BhrfElAT AL, &7 with

respect to invasion agents, anti-migration agents, anti-angiogenesis agents, and apoptotic agents,
radiosensitizers, radiation, and any known, theoretical or experimental therapeutics
directed against cell growth, cell invasion or cell viability, pro-tumor agents, pro-
mitotic agents, pro-metastatic agents, pro-invasion agents, pro-migration agents, pro-
angiogenesis agents, and anti-apoptotic agents.

[0036]  More specially, the three-dimensional physiological matrices of the disclosure

may be adapted and arranged for measuring the efficacy of one or more therapeutic
compounds, such as those selected from the group comprising Temozolomide (TMZ)},
Irinotecan, Procarbazine, Methotrexate, Carboplatin, Adriamycin Cisplatin, Vincristine,
Paclitaxel, 1-(2-chioroethyl}-3-cyclohexyl-1-nitrosourea {CCNU), carmustine (BCNU),
Cyclophos-phamide, Docetaxel, fluorouracilt (5FU), Cytarabine, doxorubicin,

il



specific conditions created by the test or testing lab or clinic. Methods of the present disclosure also
include where Step 0 is performed during Step E, and wherein the measuring of Step 5 is performed
more than OQ&? \ﬂ/d%ég%qect to each of the separate portions of the sampie-aRd herain the
measuring is e fzecte during the culturing or incubating of the tissue and cells. Preferably, the tissue
portion is disposed either partially submerged in the matrix, or completely submerged therein. WO
2008/015581PCT/IB2007/003503 [0044]It is important that the tissue be in intimate contact with the
matrix. Thus, the physiological matrix replicates to some extent the three-dimensional environment in
which most tissues function in vivo. Tissue samples, or portions thereof, may be implanted in any
method, manner BPW&XE%H?@H*??@!H%M%@%%s@%ﬁ%@ﬁﬁ%ﬁl?ﬁeﬁ@a?& P B oL
disclosure can beh#asaisoshdetectbedpppianseddisserens:abtained from one or more of a liquid tissue,

a cell suspgggsjon, cells g1 rapps ogfgglltsﬁwgégoh?g@c\s?ﬁﬁsg saletzatandindisseindisdissis or cells
f

are implanted in the matrix atter the éar; as rorme Into a&(al or other. permeable solid ol
semi-solid.. [0045TEANREAMT Heth nk%' & BrARERT fitBBArE BB it With Virttally Any animal
tissue as describéerfierein. Muveoweds itseaprsorfEme toPRdteCthabpfatrife SoffthéHEloR R S hould be
essentially free ofhicaseaatewhenthematbnis bemgrformeddinihsbshgaldsemiveahicherpermeable
solid. As an additiqnal advaniaage P tNods. a1 108 RrasehAlREDSULE FRBBE RIFCgar iRy espect to
one or more therapeuﬁc corfipounds, for exaf)mpl% where a single compound is tested and the method
is performed withEiedoiserehe BeVor Coprpaiazinyd Gl &k Viagre artiof SritotgiEaTiSihedies will
appreciate, any ngaibaslafrebriseiijheTafe (TieslbstancaspthEiapsiiic Bidhdds, Stppriidental
compounds, or otheheancer ealNaolsP U asiRdidinndsadivthatamer anyrotherasiualetheoretical

Bleomycin/Platinol (Cisplatin)); BPD-T: (Benu/Platinol/ Dacacarbazine/ Tamoxifen);

and T-10 (Methotrexate/ Bleomycin/Cyclophosphamide/ Dactino-mycin/Adriamycin},
Dactinomycin/Adriamycin} and any other actual or theoretical therapeutics which might
be appropriate for treatment.
{0038} As yet another advantage, the means and methods of the present disclosure may be adapted
and arranged to test the efficacy of non-chemical therapies. As examples, and not to be
taken as an exclusive listing, non-chemical therapies subject to being evaluated or tested in the context of
the present disclosure include one or more selected from the group

comprising radiation therapics, brachiotherapies, herbal therapies, naturopathic

therapies, experimental therapeutic compounds, and new therapeutic compounds.

{0039] in additional embodiments, the method may further comprise the step of determining the
oncological status of the cells of the removed tissue from the data thus obtained.
Preferably, the methods may further comprise the step of recording the data in some
fixed media so that it can be analyzed, communicated to others, and used as a record of
the procedures and their results.

{0040} In accordance with other objects of the present disclosure, methods for evaluating the
efficacy of one or more therapeutic compounds with respect to one or more tissues

comprising cells from an animal are provided. Methods of the present disclosure are
particularly relevant with respect to tissue and cells which are suspected of being
abnormal, cancerous or pre-cancerous. Indeed, the present means and methods are
especially adaptable to testing or evaluating one or multiple therapeutic compounds
with respect to specific tissue and cells. As a result of this ability to evaluate potential

therapies, such as therapeutic compounds, with respect to an exact tissue, time, effort
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or experimental thérapy of method can be tested with the present disclosure in in vitro conditions.
[0046]Moreover, therapeutic compounds can be provided to the tissues and cells as a component of
%ﬁﬁh@?retherapeutic compounds are provided to the ¢ E‘Iﬂ% em%[}ﬁﬁye as a

the sufficien%tz%i )
component of the physiological matrix. As a component after the sufficient nutrition is provided to the

cells and tissues or wherein the one or more therapeutic compounds include two compounds and the
method is performed with at least one set of controls. It is similarly possible to use the present
disclosure and methods to test three or more therapeutic compounds preferably with respect to at
least one set of controls. Methods of physiological matrix is adapted and arranged fEr measuring the

efficacy of one or HGIEBEETRFBUHEDHDSTRHsO AR WHEFSIHAHR oo By FRBFPHRE APEaAR 8 mpounds

are selected fromragngroup comprising DNA damaging agents such as alkylating agents, antibiotics
which aﬁ%ﬁb@ﬂdeic afid%. PlRHRUM SOmRRNNESHE RO Hish Ry el Bl dier erantimpriastatics,
anti-metabolites, camptothecin derivatives, horrqlon(? thertaResb bgoljogqié:al respopse rqu‘i?fé%s,
interferon, anti-inVA&RRES I R 08 RIS AATeP IS Ao A TBRd anboest?arbﬁ Ked. theoretical of experimental
therapeutics directieshadamstheainipolyiihsreie HHnvESisromMPOsD ORI 0TSBSPTIS BE GG 63503
[0047]The presenipeansLs @RI SHYIlFeRPECHD fiibterdiimansiorakppysiglggicaiimatrix of the
disclosure are adapted .and arranged for measuring.the effi [ hg;g,qgégi
compounds, [004%) gﬁ%%%ﬁ%@%%%ﬁ%%%g%ﬁ%ﬁzgtir?i(;( Ié‘&t?\%yﬁi%;%%ggofﬁre IS a p%rd and

arranged for meaSMRY e OFi Q4P BF FREBIEH IS BT AT c S SUTECBM P& i I&dst two
therapeutic compaunddinArcFidherenatridastivibetheiiaped itcobmpountietahe sefepitets can be
measured, D) providing at least one of the one or more therapeutic compounds to the
celfs and the tissue, £} incubating or culturing the tissue and the cells with the one or
more therapentic compounds in an environment suitable for the growth of the cells and
the tissue, and for a time sufficient to obtain measurements with respect 1o the one or
more parameters, and F) measuring one or more of the parameters to obtain data
regarding the behaviors with respect to the one or more therupeutic compounds.

{0042} Advantageously, the methods may further comprise the step of, from the data thus
obtained, determining the efficacy of the one or more therapeutic compounds with

respect to the tissue and the cells. Preferably, methods of the present disclosure may further
comprise the step of recording the data in some fixed form, and may further comprise
the step of transmitting the data to at least onc cvaluator. Evaluators and the
recordation of data obtained by the present means and methods are also discussed
herein.

[0043]  The present disclosure is also especially adapted for circumstances wherein the sampie
quantity is divided into portions, and each of the portions is subjected concurrently and
separately to the method, wherein the method includes the use of one or more controls
adapted for evaluating the one or more therapeutic compounds. Thus, the present
methods can include the use of one or more controls adapted for evaluating the one or
more therapeutic compounds with respect to the particular tissue, and with respect to

specific conditions created by the test or testing lab or clinic. Methods of the present disclosure
also include where Step D is performed during Step E, and wherein the measuring of
Step F is performed more than once with respect to each of the separate portions of the
sample, and wherein the measuring is effected during the culturing or incubating of the
tissue and cells. Preferably, the tissue portion is disposed either partially submerged in

the matrix, or completely submerged thersin.
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from one or more of [0049]It is again necessary to mention that the physiological matrices according to
the present disclosure should be essentially free of bicarbonate, for example wherein the matrix is

formed fromyecgmpepaats that are essentially free of bicarbonate, and thegdirghgighfai¥sef the matrix is
thus essentially bicarbonate free. [0050]As another distinct aspect of the present methods one or more

parameters can be obtained regarding the behaviors of one or more therapeutic compounds, and the
behaviors of the cells themselves. Parameters thus measured yield data In turn, such data can be
used to evaluate the performance of the cells, or the performance of one or more therapeutics, or the

performance of one or more other é}%es of,ther%pies With res&ect to th t%' sues and ,Fg‘lllss t(t$sted.
W |

i3 v ; & tigsue be in intunate contact wit S Az , e
Preferablf9t& meadifh§ BEFE WHMBHIEE &F pridaieaiSterVAs" B8 Wheldih the periodic intervals

are appropriate tobyRobEivdraafitheschigicthe semeceantt the theragjmangriipiaysemetested or
evaluated. [0051]R¢sferably thesseasiting bf Step Erissperiarpre, atrpesiodic intesss|fey asperiod of

time of between one nouy %ﬂgnr%?ng%\é%; Mgrscﬁz;ﬁ%?,b%ism%%goﬂgcaggﬁgmw ERE mere

selected from the'gr%up comprising every six hours, every 12 hours, every 18 hours, every 24 hours,
every 36 hours, evethpd®hbarsceverjsTRhous ded edeiiogehrs ks, IRl Gdissth & IRIEFTAR Elch as
every day, every speananday dndiruedytitkirg dayl evenniduntlvdRyoresenpsiith celis vdvehytaisth day,
every seventh day, gvery.giahth,day, anee versaih dasrMethads.aldbe.nirspat-disaleswe wherein

the measuring of Step E is erformed at non-periodic ir’g{erv [s, and wherein the non-periodic intervals
are appropriate to S JIEHBTRYF IR TEHCREHLSIRERG fﬁqéaﬁé%ﬁlffso% ierapies being tested or
evaluated[§0052]Asranthet advantage;dhesataiobitaine dabpehscheiburstidbeny EHE [ESehts

disclosure is recorded;in A fixed Gommunicationsmedia.Sush-kadmediasambecanyuype so long as
it is capable of holding the gbtained.data.in such.form as to be useable later..For ple_paper, voice
recordings, video %chﬁﬁaﬁ,{ &%t‘(%qﬁébﬁﬁ%?nﬁ%o%ﬁﬁgg?g%ﬁ‘ l S’dl%: itat r?gggfr:éihng% g%éé%@%x%e@gﬁ daig i{[)al data
means, any competi nepworelicilititetls Weldio s sgERCTAOSEN Heonseat disclosure call be

practiced with respect to one or more therapeutic compounds, for example where a
single compound is te:ste:d and the method is performed with at least one set of controls.
As one skill in the art of testing oncological remedies will appreciate, any number of
controls, therapeutic substances, therapeutic methods, experimental compounds, or
other cancer treatments such as radiation, radiotherapy or any other actual, theoretical
or experimental therapy of inethod can be tested with the present disclosure in in vitro
conditions.

[0046] Moreover, therapeutic compounds can be provided to the tissues and cells as a
component of the sufficient nutrition. More therapeutic compounds are provided to the
cells and the tissue as a component of the physiclogical matrix. As a component after
the sufficient nutrition is provided to the cells and tissues or wherein the one or more
therapeutic compounds include two compounds and the method is performed with at
least one set of controls. It is similarly possible to use the present disclosure and
methods to test three or more therapeutic compounds preferably with respect to at least
one set of conmols. Methods of physiofogical matrix is adapted and arranged for
tmeasuring the efficacy of one or more therapeutic compounds, and wherein the one or
more therapeutic compounds are selected from the group comprising DNA darnaging
agents such as alkylating agents, antibiotics which affect nucleic acids, platinum
compounds, anti-mitotics, cell cycle stimulators, anti-metastatics, anti-metaboliies,
camptothecin derivatives, hormone therapies, biological response modifiers, interferon,
anti-invasives, radiosensitizers, radiation, and any established, theoretical or

experimental therapeutics directed against cell growth or cell invasion.
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means, infrared recording, ultrasound recordings, and magnetic resonance recordings. According to
the present disclosure one or more of a human observer, a still camera, a video camera, an automated
still camera, @@ aukomaiad video camera, an infrared camera, and an auteaatsdoinfiasescamera.
[0053]Preferably the culturing and/or incubating of tissues and cells according to the. present
disclosure occurs for a period of time sufficient to obtain data regarding the desired parameters and
values. For most tissue and cells to be tested, that period of time is between one hour and 15 days.
More specifically, the culturing or incubating of the tissue and the cells typically occurs for a period of

time of at gash 1 Mouf, OF ALIGRSLA0 AU % AAL GAA' RA0AULS, O BLIERR IR AP WIS Qo RLIERSt 72
e

hours, or st 125 olirs, Sr at least 175 hours, or at least 200 hours, oL at Ie%st 250 hours or at
least 300 hours. [Be5AfiischiegstateratearisBarTarte {Re sARFES s ST INEBEShg or culturing
the cells and the tssuetachides atgmpesature range of from 26 to 43 degrees Celsius, a carbon

dioxide tefsion of fofn 2.0% i1, 0.2, Pumisly @0ge.of TomEA:100%4,, (0955 I aeprdance

with other-embodiments of the preserit disclosure, the suff|clﬁntcr(1)g1trlg‘(])nr&ggom fises one Qf more fluids,
and wherein the oREBFHENE MRAGESPETIRLEST FOM HEGrSHE CORBISING fisdiis culfure medias,

concentrated-tisstiecplute mediasidandmhy berture loeshuriichrippaedzompren dtras Uitiistedfor the
tissue sample Prefgerably. thecepneentrated medias are one or more selected from the group

comprising 10X medilas, and any other OnceQ}éatﬁ-gamﬁgféys%ﬁ%%%bk{améHé@&i&’?&‘g%t@!eon is
utr [

provided t Pettissuds BFEERIR ef%ﬁm%é“ﬁ?e sufficient Ition’In contnct with the matrix after the

sample has been prageddisdasrnabax f0DETHHE I dRoH SiHa PRI APt THEBRIS TR TaRibhses
the step of J) provigingatieastapensasnhet afacdiointly mtsitidbitartosatissud tndithe wdlfsrso that the

parameters can bemeasured. Wherein ahleqast.00e.seurce of additional nutrition comprises one or
more of tissue culture medias, concentrated tissue culture mﬁ&'{z‘s’ and angl:?culture or ng‘_'ggt{)%nal
iti

medias whRS58re suifshf@atetHEsHee BRE I S T RHE B &2stBne ad SRATSurcS Of nutrition is
supplemented withissiesdr rrmrdisg |ttt irvinrthel gpoapPeonsrisipEerc steredsugarsalts,
lipids. Preferably thg,sufficigfinauitiands eroided-iodissy esanctaalisdoydpotiag taesufivient

nutrition in contact with the matrix after the sample has been.plaged in jhe matrix and the matrix has
equilibrated to rooﬂ?t?e?’?fbg?alfﬁ?defsw v5[rue‘i|trei'% e r‘(’)o?nm%%%gratureg%’in the Pange of from 10 to 30

degrees Celsius. [0057 [heieasiiesushy, PREpresst ofi<p QirdesPBELSRs S OB ga Fagarding
one or multiple paratpeiess @t ihebehayiels aithe tBsiedhd tellobemyesafubiedafeastédtas WO

2008/015581PCT/ {1%:'219:912 /:g%%ﬁaqgf and wherein the periodic intervals are appropriate to one or more of
) the cells, the tissue and the therapy or therapies being fested or evaluated.
[O651] };rcfcrably the measuring of Step E is performed at periodic intervals for a period of
time of between one hour and T3 days. More preferably, the periodic intervals are one
or more selected from the group comprising every six hours, every 12 hours, every 18
‘hours, every 24 hours, every 36 hours, every 48 hours, every 72 hours and every 96
hours. Moreover other intervals such as every day, every second day and cvery third
day, every fourth day, every fifth, day every sixth day, every seventh day, every eighth
day, and every ninth day. Methods of the present disclosure wherein the measuring of
Step E is performed at non-periodic intervals, and wherein the non-periodic intervals
are appropriate to one or more of the cells, the tissue and the therapy or therapies being
tested or evaluated.

{00521  As another advantage, the data obtained by the measurements of the present disclosure is
recorded in a fixed communications media. Such tixed media can be any type so long as
it is capable of holding the obtained data in such form as to be useable later. For
example paper, voice recordings, video recordings, photographs, photomicrographs,

digital recordings, any fixed digital data means, any computer network-facilitated
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discussed herein. Significant among those parameters are the distance which individual cells migrate
from the margins of the tissue sample, the average distance of migration of a group or population of
the cells froRyhe,spatgins of the tissue sample, the distance which individialaelisRigete from the
tissue sample with respect to time, and the number of migrational cells per unit area of a microscopic
visual field, that is, cell density in a portion of the gel. [0058]As an additional advantage, methods of
the present disclosure may include those for evaluating the efficacy of one or more therapies with
respect to at least one tissue from an animal, the tissue comprising cells, and the tissue being
suspected of being abnarmal, pre-cancerqus or cancerous, the method com{Prising the steps of A)
obtaining a sampf8°Eihe e’?FBfﬁ'Tﬁe‘%ﬁﬁ%ﬂ%ﬁ%%lﬁl‘%ﬁ’eaﬂgéﬁﬁg%?ﬁﬁ?issé’gn(?ﬁé%f’ G types of
cells, B) implantingdhedsampleeai-teastdpattially withimathrée-dimanshomatphysibragies, BadiR, the
matrix being adapiggkandasiangrciiannaaskling MRsHRIN0IRPatmmelerstfdhe bahewianef the cells
of the tissue or cells u(anparto iq]i%%és&]ffi‘%ieergt nutrition to the cells of the tissue of the portions so that the

an a ) N .
parameters can be measuredl, subjecting the cells and the tissue to at least one of the one or more

therapies[485 3 cubafiefriduI Ay HEngs S0 Ani e ies Lot At rellh e IBRt suitable
for the growth of theseellsisandithedissutfapariither siuff cigfitianabtsbuiméasueminishwitlsiegpect to

the one or more paramelars far ekl Ok lheRArIANS ARAWHD EHNE.0R8A MR BT BRGHHE s

compounds, F) measuring, with respect to each. of thc Ex?_rti(?lns one or more of the ara;neéters to
obtain data regar@fy e BEHLHPEWith FaspdPrs tREsHE or %'Sr‘é"{ﬁ’é’r“agp?és'?fﬂ fAd®rdance
with these and othiesueBjat theafelticypiealbnodias| s aecaoh rdeimineé asleashl floysiotayitsabmftrix
suitable for culturiggsal deaslanaiissus, oM rEsesdmabdle digeae ToRBRrHSHIGaels, issmeviged. In one

embodiment, the Usele.of IR oLNe SAMBISEE.SHoReRSELoLE A ADBIAL SaYiESTRLS O

pre-cancerous. In-another, the physiological matrix comprises A), at least one natural or synthetic fiber

means, Wi€8dth the fbéphfeamréemed frRFRTSa BB NRY e batiag iPasHBYRR, Bancerous
or pre-cancerous céalie ﬂnabiedmxgimawayt&mmmsmnﬁeamnthem%(dvg;enstbiels'ample is
imfr;!ahtedhatd 'eastc&%m?ﬂ%l h' ; iﬁhﬂ@n@?ﬂ%ﬁ%@n_@.%ﬁﬁ?ﬁkﬁﬁ!‘&%Elmfrﬁéi@?%ﬂé&%ﬁ&qigﬁei9@'%P”Sin9 "
sufficient hydroxyl or hydrogen groups to bring the effective pH range of the. matrix into an acceptable
range, ang}lﬁsfjsuffi{ﬁéﬁf’ﬁﬁ?ﬁ?i gl g %ltcszéjﬁgl%?fas ?ﬂtegslcslgfjué%% fhe rﬁlaer%?rt&#ﬁt}gnir?ﬁggrtant to note
that the matrices ofither mae ZDOBLOERSBhPET £he 100 A0S0 Sl ptiot ariedtfresufiigivtputrition
should be essentigdly; framptiicataanatewhendieyratacieingdenmad nlo@e)Hlrihragrdisensional
physiological matrlx,is,mibxed ffom.sempenshis. AnALIgMed 019 250 !id A SEROlidi A afg!, and the
matrix is adapted arﬁa arranged to permit migration of the cells away from the margins of the tissue

and into the matriRaBT 5V RS MRS HISEIO M S E YR FREAE MR Ty o WA HE sample as
soon as the solid osrgetisdat medizorRickirg!its tforswdicnr| 006l iRr éferablfedtthtiee tdimesrmional

physiological matiiggsaf iméiﬂ gnb HispiasvieisaMarica:atl Aast ALt RRi P iRy ihglicHiber, for
example, one or more selected.from the group comprising type | collagens, type 1l collagens, type I
collagens, type IV oﬁggaé;ﬁs,l?igjr‘fﬁ??ltﬂﬁnogen, laminin, anti-laminin, positively charged poly(L-lysine)
amino acitfeh@ins, positivélydcsrgeysolyiBiysindyaminoraridee iz nispand) exvyiiied alagas andx
proteins derived fraar@ens addnivalanimdals. in haeipiefene the nebiodimbatt fih gamateixre ampbises at

least 90% Type | qallagen. W aneiherpigiaitad fraRedinrRh Al RMAKX A NAIBR0: thRpigsent
disclosure, the gel comprises at least 95% %%? [ c‘ollaaﬁ&l. [g(gglza%The pH Ofuﬁ three-dimensional

physiological matfiX ¥ il e DsAPHiSRISETTA RS BRStight HED TR Lcea Al ARG By TREAHE of one or
more additives prefefislysickeatesiiteris thetbedispresmmizitng NaOHE ROHPRhaeRsEOHElY basic
compounds. A mairixefhitioe Rragprise@sue may:imshei-rampp ism ardiionataupiikng ke added
after the formationprocftébnes,@@égr)é,ngRs,ahSpqgg ! %@éﬁ:‘?ﬁquh%r :QJ%;:icnt nutrition is provided to tissnes

and cells by placing the sufficient nutrition in contact with the matrix after the sample

has been placed in the matrix and the matrix has equilibrated to room temperature,

wherein the room temperature is in the range of from 10 to 30 degrees Celsius.

{0057]  Advantageously, the present disclosure can be used to obtain data regarding one or
multiple parameters of the behaviors of the tissue and cells being evaluated or tested as
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[0063]In accordance with other embodiments of the present disclosure, the sufficient nutrition
comprises one or more fluids, preferably selected from the group comprising tissue culture media,
concentrated‘yaglﬂggﬁ%ti%e 'media or any culture or .nutr.itional media WhicQ, g%ﬁg&r the tissue
sample to be evaluated. Suitable concentrated medias include one or more selected from the group
comprising 10X media, and other concentrated media. Preferably, the sufficient nutrition is provided to
the tissues and cells by placing the sufficient nutrition in contact with the matrix after the sample has
been placed in the matrix and wherein one additional source of nutrition is supplemented with one or

more selected from, the group gompris{_’n sera, prqteins, sugars, sal{gé g%iggbangime t%% as

equilibrated to roof AR EEREELIPe, SR ST B R E N e PR S (&SR The Tang e of Trom 10 10 38 degrees

Celsius. [0064]In acberdirate fivith thtiterrginyafithe Sotns sampi Mivengase hirbenstinfanigcivian of
physiological matrixeupse pihaieaniexkotihe peasent disglasuraicanshie agaptgdier dstanged to
have whatever pH value.ot. pH ranges necessary. t I valuat ecific ti . WO
2008/015581PCT/‘1’E§06°/%%%8£§5(§“5§%§ gr%‘?e%gbﬁ t%e%}ﬁp‘?gnglﬂegfg‘fy?é%ﬁ % Qr%s’tgt_ﬁs%%%s is from
5.0 to 8.3, more prefeksblgTemaatiogmhatensh MBra SR ABIFREPE 4t Sty e tissue
to be evaluated ordesiediis:ipyplisatettiergdisposed completely submerged within the three-dimensional
matrix. [006ae accardancewin, pifier empadiments-ofthe es:gmensionalaiisiplagial nature of
the present disClosure, a matrix Is pre erﬁgly adapted and arranged to be su |cient£ro Imity to at
least one addition&abiaree B fttREnCLRE i PaTe W}cé‘?ﬁf?swhtgrf?\%’gﬁﬁéotgttﬁ%“a‘a?ﬁt%nté §8Urce of
nutrition to the extent sewebstiy thstaheomaigie tissise 2l bellsivace RenguatpAFSdifidiit® enable
them to grow into (iR AR RSN RE RERSSHMLE FRERRLESIPRSORAHY 8L O NSRS,

Moreover, the at least one additional souroe, oL AUIToRMAkR RIEIZblINGluds, 902 Qe additives

or supplements sefected from ﬁﬁe group comprising serums, proteins, sugars, salts and lipids or any
culture media that ¥ SafabRidrelertian Shaisempis . opstcPaBi) th e un shy Brem@mER#12h formed

matrix of the inventibyisidpgtuiesnri,3tanda8i3 tags/mizpedraprefaradl fdroma2uditg &8 engshnl, and
even more preferaply hetween 2 30 2.54nas/ mhdQ6RARANRGERUS), e RisERidisgipsure can

be adapted and arranged to be sujtable for measﬁ‘rlng at least ortleh arame%er of the behaviar of cells
from the tissue, anB IR BRSPS ATSEFHaSHRS BT StR Se APt £8P a b8 MaT status of
the cells or the tissbie sitiestiap thanstitcrndates listeg Herilspefone.of the one or more therapies, E)

incubating or culturing the tissue and the cells of the portions in an environment
suitable for the prowth of the cells and the tissue for a time sufficient to obtain
measurements with respect to the one or more parameters for each of the portions, and
with the one or more therapeutic compounds, F)} measuring, with respect to each of the
portions, one or more of the parameters to obtain data regarding the behaviors with
respect to the one or more therapies.

100597 In accordance with these and other objects of the present disclosure, a three-dimensional
physialogical matrix suitable for culturing at least one tissue from an animal, the tissue

. comprising cells, is provided. In one embodiment, the tissue or cells of the sample are
suspected of being abnormal, cancerous or pre-cancerous. In another, the physiological
matrix comprises A), at least one natural or synthetic fiber means, wherein the fiber
means is adapted and arranged such that the cells, if abnormal, cancerous or pre-
caneerous, are enabled to grow away from the sample into the matrix when the sample
is implanted at least partially in the matrix, B), a sufficient amount of at least one
additive comprising sufficient hydroxyl or hydrogen groups to bring the effective pH
range of the matrix into an acceptable range, and C), sufficient nutrition to sustain the

cells and the tissue in the matrix. Tt is important to note that the matrices of the
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[0067]In a significant embodiment, a three-dimensional physiological matrix of the present disclosure
includes at least one natural or synthetic fiber selected from the group comprising Type | collagen,

wherein the Jypg Leollagen comprises at least 70% of the total fiber of the-fpfmeshmatix, or at least
80% of the total fiber, at least 90% of the total fiber and at least 95% of the total fiber. In one preferred

embodiment, a three-dimensional physiological matrix of the present disclosure comprises at least one
natural or synthetic fiber means of primarily Type! collagen, and at least one additive sufficient to bring
the pH of the matrix into an acceptable range, such as a sufficient amount of 0.1 N NaOH, and wherein
the sufficient nutrition is a bicarbonate-free 10X media. [0068]In anather pref rre%embo iment, a
three-dimensionalyryidss|agit sharaffisietepies chem &ﬁiﬁﬁ%‘é‘ﬁ%h’rig‘gggfg%{% FRETSy VSTlime of the
natural or synthetigefjlaes thirgafblarat one additive comprises one part by volume of the 0.i N NaOH,

and the s %&8@&“ NUtOR, CORRISER RS MR By me offhabicahenaiepieatd @Xiedial WO
2008/015581PCT/1B2007/003503 [00691In anloth(%{ %mb%%.i{{]%n&?% p@erfljyg'i%l%griacn Iegw%ri&g%ording to
the present disclo&tte FRAbcd ISR St 1858 EShEHrTRSTIBW, cavity, slit or chamber, and the first
hollow, cavity slit orighgenbef thayckks ateadiraniharrargiyg of rdieiesnadr IrdhfsB ¥ samples,

wherein the one oiRQIELiSEH e 8AMPIBSRIeHA, iR jadned afenptdnomeebaisotitnpidigs toa

suspension, and Cogﬂglsrg)%téocr}zg ther ??HH d QrEQVGl gs_tﬁgg&gmensmnal maitrix of the present dlsglosure
may comprises at'fed&t one sécond hollow cavity, slit or chamber, wherein each of the second hollows,

cavities, siR8631 chairtiarblis adupreimensionarysie aerabavaces RS AFSRIGHOPING STORichA!

source of nutritionieast one natural or synthetic fiber, for example, one or more selected from the group
comprising type | collagens, type II collagens, type I collagens, type [V collagens,
fibrin, fibrinogen, laminin, anti-laminin, positively charged poly(L-lysine) amino adid
chains, positively charged poly(D-lysine) amino acid chains, and extraceliular matrix
proteins derived from one or more animals. In one preferred embodiment, the matrix
comprises at least 90% Type I collagen. In another preferred embodiment of a matrix
according to the present disclosure, the gel comprises at least 95% Type I collagen.

[0062]  The pH of a three-dimensional physiological matrix of the present disclosure is brought into
an acceptable range by means of one or more additives preferably selected from the
group comprising NaOH, KOH and other strongly basic compounds. A matrix of the
present disclosure may further comprise additional nutrition to be added after the formation of
the matrix into a solid, semi-solid or gel. '

[0063]  In accordance with other embodiments of the present disclosure, the sufficient nutrition comprises
one or more fluids, preferably selected from the group comprising tissue culture media,
concentrated tissue culture media or any culture or nutritional media which are suitable
for the tissue sample to be evaluated. Suitable concentrated medias include one or more
selected from the group comprising 10X media, and other concentrated media.
Preferably, the sufficient nutrition is provided to the tissues and cells by placing the
sufficient nutrition in contact with the matrix after the sample has been placed in the
matrix and wherein one additional source of nutrition is suppiemented with one or more
selected from the group comprising sera, proteins, sngars, salts, lipids, and the matrix
has equilibrated to room temperature, wherein room temperature is in the range of ffom

10 to 30 degrees Celsius.

[0064] In accordance with other advantageous embodiments, a three-dimensional physiological matrix for

use in the context of the present disclosure can be adapted or arranged to have
whatever pH value or pH ranges necessary to culture and evaluate the specific tissues
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[0070]Preferably, the three-dimensional matrix of the disclosed matrix comprises a gel, the gel being
suitable for measuring at least one of the one or more parameters and of producing resulting data.

Moreover, thgphysigiegisal matrices of the present disclosure are adaptegang atramngess for
measuring the efficacy of one or a plurality of therapeutic compounds, many of which are exemplified

herein. Moreover, means or methods of the present disclosure can be adapted and arranged to test
the efficacy of non-synthetic chemical therapies, wherein the non-synthetic chemical therapies are one
or more selected from the group comprising radiation therapies, brachiotherapies, herbal therapies,

naturopathic therapies, experimental therapeutic compounds anq.&ejgg heranediGLempunds,
hyperthertnal theréﬁﬁ]e%e,iﬁyperr?grr%??hegr‘g .E‘E"’ﬁ%c?%%%%%{ gﬁcrboﬁgtz)senssltizin therapies. [0 07 1 1An

additional benefit oftfraphetdrie dilciodarenjerminsterabbiah ity & KiRSFmPHIE Hir%he

embodiments, the yreaan:eissl esike Mmyplaciedier dikjicked testipigtthesefioagydol ther e tties-
compounds on andel%(‘%ggggg bag% the kit comprising a means for collecting at least one tissue
[ t

comprising cells from an anlmaﬁ, e tissue being suspected of being abnormal, cancerous or

pm-cancert963kht lelstesprdapreridimibasroterirgaion giedhertimaes CakaR IRE T 08 SAhbR AR

three dimensigns,fara-sutficientleneib ol lipedaiainneauy ereefisal poleastyone parameter of

the behavior of thg cell$.and 1NE, i35G, ABEANS TREFRAS WiRG: th R AR e péAatesntingea set of
possible therapeutic compounds which might b%efficacious for tr(%gg{ntﬂghe tumor or abrao{ggﬁgl tissue,

and a means for tESHHPIRE MRS SE R BIRAPoP e Fotdlmin et thgrapeus’[?éngomp%lﬁn s. [0072]
Preferably, the behassive ofutsHomtsnifittient Bitenably e leeam et siEasiatche s, or at

least 4 sites, or at |gasta-siemisMansitad ip ahtajardakadegavibingwhethehdvier oktaddiissuk or cells.

In some preferred embodiments, readings made: Using AICLASCAPY,AR ME&0:MIG Q3paRINEUde the
actions or steps ofbr(ﬁué‘é%d)?n%ugﬁleu&lfln tRe" WO 2368/015581PQT/1132007/ 035831{m(igrat0£1¥ distance,
0

speed, cell densitysaisetastrEeRb A6 EFRO8D SABREY PSR RENS BF‘l‘i%‘gﬁ’es\'ﬂﬁﬁﬁsresé‘%%éf‘ |

REiathX upon
which they are placetues sisHisreitht [BGHRHcoftrethp rafé retsern maimBrssreblth dhsrdenstiy fif & sure, the

suspect tissue a”dfmé}”i% 3'€ormed matrix of the invention is between 1.3 and 3.3 mps/ml, more
preferably from 2.0 to 2.8 mgs/ml, and even more preferably between 2.3 and 2.5

mgs/mi.

{00661 Advantageously, the present disclosure can be adapted and arranged to be suitable
for measuring at least one parameter of the behavior of cells from the tissue, and at least

one parameter relating to the suspected cancerous or abnormal status of the cells or the
tissue. These parameters are listed hereinbefore.

{0067] In a significant embodiment, a three-dimensional physiological matrix of the present disclosure
includes at least one natural or synthetic fiber selected from the group comprising Type
1 collagen, wherein the Type T collagen comprises at least 70% of the total fiber of the
formed matrix, or at least 80% of the total fiber, at least 90% of the total fiber and at '
jeast 95% of the total fiber. In one preferred embodiment, a three-dimensional

physiological matrix of the present disclosure comprises at least one natural or synthetic fiber

means of primarily Type I collagen, and at least one additive sufficient to bring the pH
of the matrix into an acceptable range, such as a sufficient amount of 0.1 N NaOH, and
wherein the sufficient nutrition is a bicarbonate-free 10X media.

[0068] In another preferred embodiment, a three-dimensional physiological matrix of the

present invention comprises eight parts by volume of the natural or synthetic fiber, the at least

one additive comprises one part by volume of the 0.1 N NaOH, and the sufficient

nuirition comprises one part by volume of the bicarbonate-free 10X media.
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then processed and treated so that they can be snap frozen, paraffin embedded, sectioned, and then
assessed with respect to one or more parameters, including, but not limited to, mitotic index/cell
division, cellgrowth, necrosis, apoptosis, anoilds, adhesion, cellular signaligganshinasion-related
protein expression. Any number of protein and genetic parameters can be analyzed with respect to
their usefulness in determining the oncologic state of the cells or tissues. [0074]In accordance with
certain other embodiments of the present disclosure, the matrix may be of any configuration or
material which permits the evaluation of the effect of therapeutic compounds on the cells or tissues. In
some embodiments of the present disclosure, the matrix preferably comggisefs a colla %}nr%glétthe gel
being suitdfPlor Measheisgipdneshb ormiskesisa arTEEre s RSPESERY TR de Bhy protein or
glycoprotein or sulgast corrfrstieiero basitrashlion shambenandthsdrthieliae erYiy Bt e hetamiRed to,
fibronectin, laminig,.pyararifaiirfaetors randvinteg in s (R0ES e gengiral vihaorie getwokpreferred
embodiments, the typical matrix element ' r | -gel. & selRhaspecially
preferred embodiﬂé%‘t&%’f?ﬁa r’f‘ﬁ of the g&%?ﬂ%‘i%&%%ﬁi@%é&% (l%?feé riigtlil\q}g " §0@;§5%%M’}¢d state,
in the amount of1d G ErEtioRyHFTOhMIOFErsFFedl BRSEEHT S IIPEREHIDIR, %Bréeﬁeéc%}ségen. Other
proteins are amenajagrigesiae keadaptatamahoimpondnts Bt mragtesdbes tbersiesagh oh&bme
embodiments, a m@%ﬁ%ﬂ&%@! esenLJiSalosuERRAsSESSaRAdNal Dirknreiesklsinthagange of from
6.0 to 8.5, more preferably in the range of from 6.5.t0 8.0, and most preferably in the pH range of from
6.8 to 7.5 [0076]IrPEtHt %%ﬂl‘f(f&ﬁﬁ@ SURE AT e bresent disclosure is incubated and used in an
air atmosyiherelhavike:tarhionidickicledprefaiablymatthef angd sofosed B, 09RIPHGFE BEOfE¥AblY in the
range of from 2.0 {9, 14000 s@nginest peafarak\windae saage affiam dOrierd Bsmétearbahdioxide
incubator is useful for incubation processes according to the present di ance with
other embodiment&efiriBzsrang dre1dLRre  thellsd r%“éh%% agfm fhatrx %%ltgi)%gfﬁl(gﬁgc%%% n. dioxide
tension, and otherasoAdRAHSYAAFaR%SS R T RIS I SRS HaIR Sie* égrr?n'géP ca’}%réigﬂglg of
tumors, temperatusem jouitsubationfofttit maticemtitridmeihwithiasayeromeatisearagaeafly kept

within approxifgle RIYSIRIANGA A GssBElSrRbALIOM A0 0 ddraarRas Gilsiutmesmpaferably
of from 33-41 degrees Celsius, and most Eretg?ﬁrt%b% gmfro)%% -.39 de%?%? CelSIUS.  ted from

YN erapics are

the group comprising radiation therapies, brachiotherapies, herbal therapies,

therapies, wheren the non- 18
naturopathic therapies, experimental therapeutic compounds, and new therapeutic
compounds, hyperthermal  therapies, hyperbaric  therapies, hypobaric and
photosensitizing therapies.
[0071] An additional benefit of the present disclosure pertains to its amenability to kit form. Thus, in some
embodiments, the present disclosure may include a kit for testing the efficacy of
therapeutic compounds on an expedited basis, the kit comprising a means for collecting
at least one tissue comprising cells from an animal, the tissue being suspected of being
abnormal, cancerous or pre-cancerous, at least one three-dimensional physiological
matrix for culturing the tissue sample in three dimensions for a sufficient length of time
to obtain measurements of at least one parameter of the behavior of the cells and the
tissue, a means for measuring the parsmeters to determine a set of possible therapeutic
compounds which might be éfﬁcacious for treating the tumor or abnon;lal tissue, and a
means for testing the therapentic effect of the determined therapeutic compounds.
[06672] Preferably, the behavior of cells at multiple sites, for example, at Jeast 2 sites or at
least 3 sites, or at least 4 sites, or at least 5 sites is measured to obtain data regarding the
behavior of the tissue or cells. In some preferred embodiments, readings made using

microscopy and video-microscopy include the actions or steps of measuring directly the
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WO 2008/015581PC171B2007/003503 [0077]In another advantageous embodiment of the present
disclosure, a matrix may comprise one or more constituents provided to adapt the matrix for use with a
particular tuURRY »Ris@ R84ticular class of tumors. Possible constituents to apgpgiisacaeteing to the
present disclosure, for example a gel matrix, may include growth factors such as VEGF or 140F, which
tends to alter the invasion patterns of the tissue cells into the matrix and enhances cell growth. Other
possible constituents include structural proteins, for instance, extracellular matrix proteins like laminin,
fibronectin, and the various collagens, for example Collagen IV. [0078]Immunoglobulins may also be

included or added to a matrix of the present gisclosure in order to stabilize, itmh\é%r'gyglrgmgcts. For
instance, anti-IamTﬂiFF‘i’ﬁ’éX/‘Bé““lﬁ%‘Tuﬁfgaqh eg nﬁfﬁx@ﬁség%cdf |Ic}>r?§lmrﬁg%mh§aéﬁd methods for adapting
matrices of the discithsuspsto sksmitireppeehichdperie Basstsrsutedes of tumors, lipids, such as

human or ggyige braip,extagt salids like-humansiuia. andinantRxirRcisaucasphywstmatants and
inhibitors may also be included in g matyix of the [nyentign in order t its, charaetarsiics and adapt
it to specific use. iﬁ“’ébr?f@cgﬁﬁ%go&f’rgeﬁ?g,{%tﬁgrl}%}lnghggéllgs%‘ngg b%%%é%l}l}ét%}é’. %(t ipjar geﬁiainclude
melanoma cells, fimolorasisah e assshPae STeRs? & 02t RESCE Pﬁ?ﬁfé@’éﬁi’@@éﬁ%’ur‘g Mhy include
inert additives als@infisExaMpliRsuglask oeqlagidsbapes] sgrolvihs oplingess meptdses.pragidsd within

tissue culture wellg 0 act as if cté{égllfglgrg‘gogntggig‘g[.égtgga‘;rgggm@&;%,g@hg%pe,{mge&to create

a tiny well or indenta N tise u‘1l or adding cell suspensions such as Ieukemiqhor I){lm qoma.gells to the
matrix in a pre-de@HTRPABTHIHETHAIRCGETE. P508BIR S ST ARES hith prt,éiffer?é%l embodiments of
the present disclositentiwng e onmbgacparambter sdids bet@asured comprise one or more of: the
speed of piglfgration of the.cells, e aPaRd Alupidlclinnahmiaraion okl celix, tagispéed of
hi-directional migration of the cells, the speed of tri-directional;migration.of the. celis.(ag.palg:of mitosis
of the cells, the rafé’%'?%ﬁ%ﬁcﬁbodf ?befré?lovﬁraicgirgc%n of the cells, the proportion of celltg which change
migrational directiomplring dhértasilperiveuthelspaae SIofPsIRg eI VISUAT field, the
density of migratinggelis,Resdnisrascaponsuakiclidethe magmtionstidifameesofimbrigat fligrating
cells per microscopic vis%al figtlcd L _the RYgIAge Q&iﬂ&a%% dg§§agpcqe@g Q,grgygoggom@&at@gapf

migrating cells per mlch’scoplc visual field, and the number o ng&tﬁ‘gﬂ%ell)super migrascopic visual

field direction. components of extracellular matrix, lor examp not

fibronectin, laminin, hylaronin, growth factors and integrins.
[0075} In general, in one set of preferred embodiments, the typical matrix element of the
disclosure comprises a gei.. In one set of especially preferred embodiments, a matrix of
the disclosure comprises protein in its native, non-denatured state, in the amount of 1.0
to 2.1 mg/ml. One preferred protein is, for example, Type | Collagen. Other proteins
are a:ﬁenable to use or adaptation as components of matrices of the invention. in some
embodiments, a matrix of the present disclosure possesses a final pH preferably in the range of
from 6.0 to 8.5, more preferably in the range of from 6.5 to 8.0, and most preferably in
the pH range of from 6.8 t6 7.5
[0676]  In other embodiments, & matrix of the present disclosure is incubated and used in an air
atmosphere having carbon dioxide preferably in the range of 1.0 to 18.0%, more
preferably in the range of from 2.0 to 14.0%, and most preferably in the range of Ergrp
4.0 to 9.0%. A carbon dioxide incubator is useful for incubation processes according
to the present disclosure. In accordance with other embodiments of the present disclosure, the parameters of
matrix composition, carbon dioxide tension, and other conditions vary according to
tumor type. For example, for most categories of tumors, temperatures for incubation of
the matrices combined with tissue or cells are generally kept within approximate
physiological ranges, preferably of from 30 — 44 degrees Celsius, more preferably of

from 33 — 41 degrees Celsivs, and most preferably of from 35 - 39 degrees Celsius.
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WO 2008/015581PCT/1132007/003503 [0081]With respect to the invention, the "Test Period" is that
period of time during which the one or more tissues or cells are cultured and tested with respect to
their oncologigakhghaviers, and the "Evaluational Period" is that period ofrirnantorvigssbrich the one or
more therapeutic compounds are evaluated with respect to efficacy in treating the specific tissue
samples or cells, and other parameters. [0082]In accordance with the many advantageous
embodiments of the methods of the present disclosure, the one or more therapeutic compounds or
treatments are selected from the group comprising, but not limited to, DNA damaging agents,
anti-mitotics, cell cycle stimulators, anti-metastati j jogsensgitizers, radiation, and any
establishe@,%éoreﬁﬁé‘?%@%é’ﬁﬁ%ﬁ?gf t%%{?g%ggtﬁlggi%ga%géslst@?ﬁ %ﬁ “and cell invasion., ,
[0083]Methods of thwey resetecioe| 65 IPETHERTR R L FEIAS {0 PERE OF RSHE thetapeutic
compounds, indiviguabyiaeaniinest withaicelanctiserpfisioesor Perbleraetiye s il dhy8Etfuence, in
order to determine theit likely efficacy against the suspegted limarlisske @oddaciewtnésiar sehe
embodiments, the HEIABEL O fa present disclosure jnclude testing one-theraneuficGcampand, or a

. . G 1o alter the inmvasion pa :
pair of therapeutlc%oY@&Fu?fog, Gr TS (78 peukuc compouné‘s{’ or four therapeutic compounds, or
more than four thesapettineomipoandseBr gy imiSEres BofPUFRISIEE ARENPDT TBIREBlNnds, or
provided at differe BI»J@Q&E,S yals m@g,cgﬁa&gh@;ﬁ%emqjﬁ@ewmtwimaﬂwmmabIymﬁhéecuIturing
of the tissue and the cells during the tcest argcddg!gga&t‘jﬁq@l periods is for a length of time sufficient to
obtain the values rl—?ﬁlﬂ?é&cij FRIAke A detefmination of the efficaciousness of one or more potential
therapeuti¢ay8ipountiasiielouifiningphthettssceded ethdded s estiis o4 B@??&Hdéfffg‘f %%i?y long
enough to obtain thg peedashiakai Thuaithe esfiingFof finstissuentifdnirdrcaity dednpdvdetify the one
or more test and evaluational periods, and fhus uindsadpatiofaffimeofjeistiablyieds than 10 days,
more preferably of eSS han éays, even more preferapalg/ of Ieiss than dgé/sgu%ﬂd agp&;xglgetjlerably of
less than 4 days. T¥s, %itir&zanthdBREHS BERYF WiiTiE*T0 Fays From the time of removal of the

tissue or cells fromthanntrimatrBasiotlinidivsboprnréieimgd BREFSERCE, Wik SR TBRERY are
taken manually or by aytomated sysiemse Rrefasablis at peedeter minesdntion aisodipandiamy é the

nature of the suspected tumor, the nature and ameunt of the tissue andiihe patue apadpuesiper of cells
or cell types being 8%%%@?@3%0@? ance with the vg'rious embodiments tﬂf the Jgﬁsg&gkg?losure,

the predetermined intsrvalighested- oEnsareians GRLS for bl MplRn R fs b HETRE 125t =
cells

[0079]) Matrices of the present disclosure may include inert additives also. As examples, glass or

plastic shapes, such as cylmders may be provided within tissue culture wells to act as
structural forms for the gel so that the matrix gel can be molded to create a tiny well or
indentation useful for adding cell suspensions such as leukemia or lymphoma cells to
the matrix in a pre-determined area in the matrix gels.

[0080]  in accordance with preferred embodiments of the present disclosure, the one or more parameters to
be measured comprise one or more of: the speed of proliferation of the cells, the speed
of unidirectional migration of the cells, the speed of bi-directional migration of the
cells, the speed of tri-directional migration of the cells, the rate of mitosis of the cells,
the rate of change of migrational direction of the cells, the proportion of cells which
change migrational direction during the test period, the speed of migrating cells in 2
particular visual fieid, the density of migrating cells per microscopic visual field, the
migrational distance of individual migrating cells per micrescopic visual field, the
average migration-al distance of -a group ‘or population of migrating cells per

microscopic visual field, and the number of migrating cells per microscopic visual fietd

direction.
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or every 8 hours or every 16 hours or every 24 hours. WO 2008/015581PCT/1B2007/003503
[0085]Video monitoring of the tissues and cells may also be provided in order to gather and record

additional infgemaliom.s3fe video monitoring is preferably provided on a coptiygeus/hasissat intervals.
The intervals are selected based upon the nature of the tissue and cells, the nature of the suspected

tumor or tumors, and the estimation of likely behavior of the tissue and cells on a matrix. in some
preferred embodiments of the present disclosure, video monitoring is provided on a continuous basis,
at 30-second intervals, or at 60-second intervals or at 90-second intervals or at 120-second intervals,

or at 150 seapnd inegyals, 100801Metods, o iese ASEIasus REluie Al iiase, ahigstng the

efficacy of peutic compounds on an expedited basis, testing the efflcacg?of therap?utjc
compounds with ré$pRRS: 9 AP SEHES| AERFRRAF FERmsHInd Jer SN RTRER: QIITESHRY By nergistic
efficacy of two or maeitherapetiic Eahpdoind Paivdh ieXipe diteddoaiSisn{ Q08 TETMeighr iseeeadis closure
includes also one %B{}?%%rﬁgéd&r Eﬁm%ﬂ@fﬁi&%eﬁm@%ﬁé@%%ﬁbﬁ@%nﬂﬁﬁﬂﬂgfﬂfén an

I

expedited basis, the kit comprising i) means for coélectin at least one tissue comprising cells from a
mammal, the tissURBHIG SHERRRIE Sf BRlRG LR RHET TS cancerous or pre-cancerous tissue, i)
means for pokeying thectissue canphisingsels:foisasuificlentlehgtitofitivhbtoobtaitctesived values,
iii) means for evalygling.the valkesmto.gdaiacnaingpasat of-pesaiblatherapastie Compomadgsubich might
be efficacious for treating the tumor, and.iv) me or festing the thera ' t ofyth termined
therapeutic compo‘ﬁ’ﬁﬁ’&%ﬁ% sngtnz'g'f'{géilrﬁ}hagﬁ% or]cao oﬁn)i/gl _rt%g%a%’ag%?éﬁégtg%u%grg?g@variations
of the means andstewrers.diselosssrien RIFRIRe JA0RE8F e PreBdit ehplitafioA ™ Moreover,
the examples provigasiirseinieseiavide deas:inatusiy atitugication spitbte @it srnvdiselssurd, and not
as exclusive Iimita%%bQESCRIPTIONS OF THE FIGURES [0089]FIGURES 1 -8 are photographic

-~ and photomicrographic images which show, by ) .
[0083 Methods of the present disclostre include the evaluation of one or more therapeutic

compounds, individually, combined with one another, as one or more cocktails, or in
any seguence, in order to determine their likely efficacy against the suspected tumor

tissue and cells. Thus, in some embodiments, the methods of the present disclosure include
testing one therapeutic compound, or a pair of therapeutic compounds, or three
therapeutic compounds, or four therapeutic compounds, or more than four therapeutic
compounds, or any number of compounds in a cockiail of compounds, or provided at
different times or sequences to the tissue being evaluated.

{0084} Preferably, the culturing of the tissue and the cells during the test and evaluational
periods is for a length of time sufficient to obtain the values required to make 2
determination of the efficaciousness of one or more potential therapeutic compounds.
The culturing of the tissue and the cells eccurs for a period sufficiently long enough to
obtain the needed data. Thus, the culturing of the tissue and the cells occurs during the
one or more test and evaluational periods, and thus during a period of time of preferably
Jess than 10 days, more preferably of less than 8 days, even more preferably of less than
6 days, and most preferably of less than 4 days. Thus, all readings typically occur
within 10 days from the time of removal of the tissue or cells from the mammal. Basic
microscopic readings of distance, direction and density are teken manually or by
automated systems, preferably at predetermined intervals depending on the nature of the
suspected tumor, the nature and amount of the tissue and the nature and number of cells
or cell types being evaluated. In accordance with the various embodiments of the

present disclosure, the predetermined interval is one or more hours, for example, every 4 hours,

or every 8 hours or every 16 hours or every 24 hours.
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way of example, use of the means and methods of the present invention with respect to a tissue
sample removed from a patient. With respect to Figures 1 - 8, Patient Sample GS-640, comprising

kidney tissugwgv%%fg%\{ed from the patient by a surgeon during surgery {0080k sss@analysis and
screening in accordance with the invention were requested by the surgeon, and proper consent was

obtained from the patient prior to surgical removal of a sample quantity of tissue from the RHS Kidney.
The patient was diagnosed with W02008/015581PCT/1132007/003503 renal cell carcinoma. A tissue
sample of approximately | gram in quantity was removed from the patient during surgery, and was

placed into a 25 ml sample jar, and immersed in sterile saline. The tumor tissue was kept at 4 degrees

centigraddQ@tl procegded feptireriggrebiihy srehardpslii AP MR NGOt PR R AR e means
and methods of thgminueptDaddMicasD eedtmadonerShpevidemeninindeog stantdecaritmyidedebin-safety

laminar flow hood [0091IFIG,Li-Fioie-JxiS ealqiRgraphismags: shawingpbie drechanica eivision of
the sample into portions to be tested. The sample has ggetnrﬁ)re%f}re% b&[ dlsgetﬁgn %vaq?éggy non
viable tissue and %%Wo?“f&frﬁhﬁcﬁ&’fﬁt 155 fsP tf:ﬁeceé"l u%fng's erﬁe’d?gposab e scalpel&

[0092]FIG 2: Figunka&yshehpviotoitishicsimand asiiewng mastr JAFme poresise WIS Ben
placed into eachwelLof,aA3melkplais, ADHRERR isWhrvRksEsh inca:gaklmatiimitife@codrding to the
invention. After insertiory of th‘?§§£§8£‘n% Ihe mixiure, Was alawad10.foun M9 BBe)l HA8Rkis,

temperature for aplB?e& rﬁa?él?/ ) minutes. Once the gel formed around the fully immersed tumor
fragments, nutrienetitH Hsgrandaaautied as a liquid overlay that permeated the entire gel and tumor

fragment. [gO€AIEach giffgrantchemetbaranyane alciesalel themdthaiapthadadded to a set of 6
wells out of the 48yellpiaie- Adpiahel 64lilsrenidhemabaranianyere annasgesrinibisplate. One
set of six wells were not treated with drug and thus. a(i:,teg as 'contrql (}O_ﬂdltlgrllls' for tgnnéotrcgpgment
growth and invasicR PR BRI VR AR TANSE CORAINTG SIX sefaraté wells was marked with a
symbol for each chiensptieesiapy dGeasusBuvand Mot hesprasissaaprbs AHHt S TsHEeHdEheets. Figure
2 shows plgiggafter PW%@&F@B%%@%@HQI%%@J@EQ@ havexheen asdednd hegldtes were then

placed in a conventignal 3¢ degree Gelaius ncibalgr Ao CORIOMIEG P 3 ihdins
photonnlcrograph|8 A Whichahows the tumor sample at ) _
for collecting at least one tissue comprising cells from a mammal, the tissue being
suspected of being transformed into cancerous or pre-cancerous fissue, #i) means for
culturing the tissue comprising cells for a sufficient length of time 10 obtain desired
values, iii} means for evaluating the values to determine a set of possible therapeutic
compounds which might be efficacious for treating the tumor, and iv} means for testing
the therapeutic effect of the determined therapeutic compounds.
{0088} As one of skill in the oncology arts will appreciate, numerous variations of the
means and methods disclosed herein fall within the scope of the present application.
Moreover, the examples provided herein are providéd as inclusive iliustrations of the

present disclosure, and not as exclusive limitations.

DESCRIPTIONS OF THE FIGURES
{0089} FIGURES 1 -8 are photographic and photomicrographic images which show, by

way of example, usc of the means and methods of the present invention with respect to
a tissue éample removed from a patient. With respect to Figures 1 - 8, Patient Sample
GS-640, comprising kidney tissue, was removed from the patient by a surgeon during
SUFgETy.

[0090] Tissue analysis and screening in accordance with the invention were requested by
the surgeon, and proper consent was obtained from the patient prior to surgical removal

of a sample quantity of tissue from the RHS Kidney. The patient was diagnosed with
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Day 0 where the initial appearance of the tissue fragment in the lower right of the photomicrograph
shows no cell migration or invasion of cells away from the margins of the sample portion and out into
the gel. This image is thus representative of all wells at Day 0 with or without chemotherapeutics.
Images weré¥RZ8EBRABA%A 400 X magnification phase contrast micrograpf GEHEPEIEECamera specs.
[0095]FIG 4: Figure 4 is a photomicrographic image which showing a patient control sample (no
treatment) after 3 days incubation (r) 37C and 5% COZ2. Noteworthy is the migration of cells away from
the solid tumor mass in a halo around the tumour fragment. WO 2008/015581PCT/IB2007/003503
[0096]FIG 5: Figure 5 is a photomicrographic image which shows a patient control sample after 5
days. Noteworthy isniiechihloandicetts.and inswsaserpie| bl ansigrimateimpagenwith PR B5 TR shown at
Day 3 of the test. The,ing$%:0m the jnraesRayekeay, Ao fRewike distaticampbaiiy enents
within which approximately 95% of the. migrating cells have migrated aw. om.the Ips; of the
tissue sample. [OO@VTT‘—‘F&%Q 5 ‘ﬁr’é‘s ssﬁglv?lgli g pr%g%ﬁé%%f‘?ﬂgr%gfgsgt‘s%wﬁ\g%spmeti%%%glggéar at the
later time points. Ritsessiadduihe sureEapRf NFeRSHETFPMAMERTS BAgeSpRss TR SRR ting tumor
cells. For examplenfibiailastappeatcn thd prscedineinggeparfatredsnduckeideondibibsting the

migrating tumor C%'{%;SQ{%%VW hﬂgﬁgw%g& larger cytoplasm, as well as the classic elongated spindle
fibroblast aggearance. Fibroblasts also stain positively upon immurh%-histg

j i i i ] : phemi&%l ?‘gna!}/is gﬁcfor
antibodies@%Brobladiithdik&rgaching RARTBITARE Y B0 RISI 4 Al robasts may be
differentiated fromstumpbr o6l ériarsttaightistedard azamele Todsm e RRiLPE gifgegting away

photomicrographicaﬂfaafgﬁ demensisatingdhacsianief dranneapt it Faxatnpidde iniagewnfifigure 6
shows a sample well at %ﬁasxéglaf}gr treatment with TaxolTm . Noteworthy is the change in behavior of
the cells exposed g™ Faxol rm. %e’cifipally, a drop in both the distance and the number of ce}l‘ls that
have growfP&d invaddd %a@ﬂﬁ?nzt%%ahﬁ?m?r%ﬁ%ﬁ???%?ﬂ'&ﬂrtﬁ%q%\?/é’ﬁ%ﬁnﬁ%hdcside of the
image. [0099]FIG Fav@dee Flased photanhicralirdphis walgdawhiol besmortsnerted whe 2aferatts treatment
with DocetaxolTm. The Mags. G5 ig e /isavish2 SamRIRNalh WAGREIRARILIMAT Hssue:hass been
treated for 5 days with Docetaxollim while showing a modegate respon . hhi derate
response is eviderft&y Bg/tfhé"‘?&/{fét? ﬁ&?nlﬁ“e‘r‘“é’ﬂ%%%‘?g“’(‘?e %‘tﬁ&ﬁ°t%?a§§r%§§:}§ﬂ?ﬂéﬁ%s§%§eg§d with
DocetaxolTM havezel ifmged mampestdhy Edvarmacroshteraer Feemsiit Mo e BWIB0NRIG S  igure 8 is
a photomicrographi¢ dmage ity spetaradtioiraria patedhsaonfisgtneated for 5 Days with
CisplatthTiobbis Mg (s SIRVA AR RIAEP LGP bR et CHEMRHIRIAPIabSidad Ao licabing

an

appearanc cell numbers to the control sample (f'fg-}"cﬁf? at the sa e5,daxlt|me oint. .

wells out of the 48-well plate. A total o t chemotherapies were assessed m-
this plate. One set of six wells were not treated with drug and thus acted as ‘control

conditions’ for tumor fragment growth and invasion. Each of the eight vertical lanes

containing six scparate wells was marked with a symbol for each chemotherapy/dose

used and noted correspondingly on data collection sheets. Figure 2 shows plate after

chemotherapeutics and growth media have been added. The plates were then placed in

a conventional 37 degree Celsius incubator at 5% COy, '

[0094] FIG 3: Figure 3 is a photomicrographic image which shows the tumor sample at
Day 0 where the initial appearance of the tissue fragment in the lower right of the
photomicrograph shows no cell migration or invasion of cells away from the margins of
the sample portion and out into the gel. This image is thus representative of all wells at
Day 0 with or without chemotherapeutics. Images were made with a 400 X
magnification phase contrast micrograph using ZEISS camera specs.

[0095] FIG 4: Figure 4 is a photomicrographic image which showing a patient contro§
sample (no treatment) after 3 days incubation @ 37°C and 5% CO; . Noteworthy is the
migration of cells away from ‘the solid tumor rmass in a halo around the tumour

fragment.
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BRIEF DESCRIPTION OF THE TABLE [00101]The present invention is adaptable to be used with
many possible therapeutic substances, and combinations thereof, including those shown in the
accompanying WO 2008/015581PCT/IB2007/003503 Table Of Exemplarly Therapeutic Compounds.
In accordancEWtERipSttant aspects of the invention, the attached Table %W&%@’B?W’ﬁn exemplary
list of therapeutic compounds which may be evaluated with the present methods and means. Virtually
any other compound or combination of compounds with potential therapeutic value may be tested and
evaluated with the present invention. Moreover, the means and methods of the present invention are
adaptable and useful for testing any compound or combination of compounds with respect to their
potential thiesageutic VuS; redigeliess isfatietearcaswbisnimesmidishviteen risetPivthe drug
approval process. Jhiis UiRPses8Rt invemticaRIoMdes KaRAss *Nd methosadar witialysestng and
g Ol MR REC LIS.MOSSIRE SHeacy QURIDSLIN ML RATS AR IMIIRL HRES nihout

the necessity of usiigranimal or human subjects As those of skill in the art will appreciate,

numerous permutehdrattHe FaYti BT iFBATIRSHISTEHER Sy KNS AR VRN 48l pEssible
within the metes anfizkalngdsiBfithe infarmdtiondisondedhegainetheSsalthamghethe present invention

has been dgseribed with referenca (9, sapg-olihe prefeuad-auhadinsnismitpiansandimedifications
of steps, elements and components ?f the invention can.he substitute% therefore, while rg%lgining

within the spirit andBEJEI"EY the RS AT XEEE SR PR ER SRR E SMPoUNDS

Quantitiy Compoumdg@ting tumor cells. For example, fibroblasts appear in the surrounding gel matrix as

much larger celis than the migrating wmor cells, and with significantly larger
cytoplasm, as well as the classic elongated spindle fibroblast appearance. Fibroblasts
also stain positively upon immunc-histochemical anatysis for antibodies to fibroblast
markers such as fibroblast growth factor. Thus, fibroblasts may be differentiated from
tumor cells in a straightforward manner.

f0058] FIG 6 Figure 6 is a photomicrographic image demonstrating the effect of treatment
with Taxol™. The image of Figure 6 shows a sample well at 5 days after treatment

with Taxol™

Noteworthy is the change in behavior of the cells exposed to Taxol ™
Specifically, a drop in both the distance and the number of cells that have grown and
invaded away from the solid tumor fragment is seen on the lower left hand side of the
image.

[0099] FIG 7: Figure 7 is a photomicrographic image which demonstrates the effect of
treatment with Docetaxol ™. ‘The image of Figure 7 shows a sample well wherein the
mmor tissue has been treated for 5 days with Docetaxol™ while showing a moderate
response to the drug. This moderate response is evidenced by the fewer number of
invading cells than the control but those treated with Docetaxol”™ have a longer
migratory distance than treatment with Taxol ™. '

[00100] FIG 8: Figure 8 is a photomicrographic image which shows the carcinoma patient
sample treated for 5 Days with Cisplatin™. This image thus shows an example of a
failed chemotherapy, being identical in appearance and cell numbers to the control

sample (figure 5) at the same 5 day time point.

BRIEF DESCRIPTION OF THE TABLE

[00101] The present invention is adaptable 1o be used with many possible therapeutic

substances, and combinations thereof, inciuding those shown in the accompanying
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TMZ250mq caps_ules (Scaring) 1 Irinotecan 20mg/misolution x 5m1 vial (Pharmacia) 1 Procarbazine
50mg capsule (Sigma-Tau) 1 Methotrexate 25mg/m1 solution x 20m1 vial (Mayne) 1 Carboplatin

10mg/m1 solution x 45m1 vial (Mayne)
WO 2008/015581 PCT/IB2007/603503

Table Of Exemplary Therapeutic Compounds. In accordance with important aspects of
the ijnvention, the attached Table provides only an exemplary list of therapeutic
compounds which may be evaluated with the present methods and means. Virtually
any other compound or combination of compounds with potential therapeutic value may
be tested and evaluated with the present invention. Moreover, the means and methods
of the present invention are adaptable and useful for testing any compound or
combination of compounds with respect to their potential therapeutic value, regardiess
of whether those compounds have been involved in the drug approval process. Thus,
the present invention provides means and methods for initially testing and evaluating
compounds with respect to possible efficacy against many tumors and tumor types
without the necessity of using animal or human subjects.
[06102] As those of skill in the art will appreciate, numerous permutations of the matrices,
| methods, apparatus and kits of the invention are possible within the metes and bounds
of the information disclosed herein. Thus, aithough the present invention has been
described with reference to some of the preferred embodiments, variations and
modifications of steps, elements and components of the invention can be substituted

therefore, while remaining within the spirit and scope of the invention.
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1 Adriamycin 2mg/mlsolution x 100m1 vial (Novo) 1 Cisplatin 1mg/m1 solution x 100m1 vial (Mayne)

1 Vincristine Imalsolution x 5m1 vial (Mayne) 1 Paclitaxel 6mg/mlisolution x 50m1 vial (BMS) 3 CCNU
100mg capsules (BMS)
WO 2008/015581 PCT/TB2007/003503

TABLE OF EXEMPLARY THERAPEUTIC COMPOUNDS

Quantitly | Compound

3 TMZ 250mqg capsules (Scering)

i Irinotecan 20mg/mil solution x Smi vial
{(Pharmacia)

i Procarbazine 50mg capsule (Sigma-
Tau)

i Methotrexate 25mg/mi solution x 20ml
vial (Mayne)

i Carboplatin 10mg/mi solution x 45mi
vial (Mayne) .

1 Adriamycin 2mg/mi solution x 100ml
vial (Novo)

1 { Cisplatin 1mg/mi solution x 100mi vial
(Mayne) .

1 Vincristine 1mg/mi solution x 5mi vial
(Mayne)

i Paclitaxel 6mg/mi solution x 50mi vial
{BMS)

3 CCNU 100mg capsules (BMS)

1 BCNU powder for injection x 100mg
vial {BMS)

1 Cyclophosphamide powder for
injection x 2gm vial (BMS)

1 Docetaxel 40mg/ml solution with
diluent x 2mi vial (Aventis)

1 SFU 50mg/mi solution x 100mi vial
(Mayne)

i Cytarabine 100mg/mi soltuion x 10mi
vial (Mayne)

1 Cytarabine 100mg powder for injection
(Pfizer)
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1 BCNU powder for injection x 100mg vial (BMS) 1 Cfliophosphamide powder for injection x 2gm vial
(BMS) 1 Docetaxel 40mg/misolution with diluent x 2m1 vial (Aventis) 1 5FU 50mg/mIisolution x
100m1 vial (Mayne) 1

What is claimed is:

1) A method for evaluating the efficacy of one or more therapeutic compounds with
respect {0 at least one fissue from an animal, said tissue comprising one or more
types of cells, and said tissue being suspscted of being abnormal, cancerous or pre-
cancerous, said method comprising the steps of

A} implanting a sample quantity of said suspected tissue at least partially within a
three-dimensional physiological matrix, wherein said fissue is essentially completely
submerged within said matrix, said matrix being adapled and arranged for measuring
one or more paramsters of the behavior of said tissue and said celis,

B providing sufficient nutrition fo said cells and said tissue so that said parameters
can be measured,

C) providing at least one of said one or more therapeutic compounds to said celis
and said lissusg,

DY incubating or culturing said tissue and said cells with said one or more therapesutic
compounds in an environment suitable for the growth of said celis and said tissus for
a time sufficient to obtain measurements with respect io said one or morse

parameters, and

E) measuring one or more of said parameters to obtain data regarding said behaviors
with respect to said one or more therapeulic compounds.

2. The method of claim 1, further comprising the step of

F)} from said datas, determining the efficacy of said one or more therapsutic
compounds with respect o said tissue and said cells.

3. The method of claim 1, further comptising the step of

), recording said data in some form.

4. The method of claim 1, further comprising the step of

H} transmilling said data to at least one evaluator, wherein said at least cone
evaluator is selected from the group consisting of technicians, physicians, physician's
staff members, physician's assistants, hospifal empioyees, clinic employesas, the

patient, technologists, technical assistants, laboratory assistants, oncological
analysis, nurses, nurses’ assistants

28



Cytarabine 100mg/milsoltuion x 10m1 vial (Mayne) 1 Cytarabine 100mg powder for injection (Pfizer)
What is claimed 1) A method for evaluating the efficacy of one or more therapeutic compounds with
respect to at least one tissue from an animal, said tissue comprising one or more types of cells, and
said tissue being suspected of being abnormal, cancerous or pre-cancerous, said method comprising
the steps of A) implanting a sample quantity of said suspected tissue at least partially within a
three-dimensional physiological matrix, wherein said tissue is essentially completely submerged within
said matrix,-said matHxbegadapted and arangeddosmensuringane esmare Prraimeters of the
behavior of sajd tssuesand said,eels, Biprevidingsufficient nutrition to said cells and said tissue so
that said parameters can be measured, C) providing at least one of said one or more therapeutic

Compo“”dsst.or%%‘%%ﬁl@daé}%ﬁm,im@m said evaluagtor is computerized.

6. The method of claim 1, wherein said Step C is performed during said Step [

7. The method of claim 1, whersin said sample is divided intoc portions, and each of
said portions is subjected concurrently and separately to said method.

8. The mathod of claim 1, wherein said sample quantity is divided into portions, and
each of said portions is subjected concurrently and separately fo said method,
wherein said method includes the use of one or more conirols adaplied for evalualing
said one of more therapeutic compounds.

9. The method of claim 7 or claim 8, wherein said measuring of Step E is performed
more than once with respect to sach of said separate portions of said sample, and
wherein said measuring is effected during sald culturing or incubating of Step D,

10. The methad of claim 1, wherein said tissue is implanted in said matrix as said
maltrix is being formead.

11. The method of claim 1, wherein said implanted tissue is obtained from one or
mors of a liquid tissue, a cell suspension and cells or groups of cells which have
been pelistized.

12. The method of claim 1, wherein said fissue or cells are implanted in said matrix
after said matrix has formed into & gel or other permeable sofid.

13. The method of claim 1, wherein said animal is one or more selected from the

groups consisting of primates, humans, equines, bovines, canids, mammals, felines,
canines, murines, porcines, avians, amphibians and reptilians.
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D) incubating or culturing said tissue and said cells with said one or more therapeutic compounds in an
environment suitable for the growth of said cells and said tissue for a time sufficient to obtain
measurements with respect to said one or more parameters, and E) measuring one or more of said
parameters to obtain data regarding said behaviors with respect to said one or more therapeutic
compounds; £. fie meted of alaim 1, furdhen conapriging. thesstemtd!ly) fremcsaid gtatanadetermining
the efficacy,gf.saidiane-enmore therapauticeompounds with respect to said tissue and said cells. 3.
The method of claim 1, further comprising the step of G), recording said data in some form. 4. The
method of cjain, fuethelcomsiging the-siep ofif) Hansmitiagsaiddata %@iﬁ@@%&@ﬁ@ gvaluator,
wherein saigh atleast ong-evallator isasieeted fram e, aravp:qonsisting.of dechpicians, physicians,
physician's staif members, physician's assistants, hospital employees, clinic employees, the patient,
technologists, 1SRANIcalaReintalis, lRDRIIRNY AspsaLs, opsplogicnl analysis, BUrRes, ryses
assistants nurss #@ctl 10 e?rﬁ cé'owg%%ggcgran Uter-aided devices, com e%&lergﬁt%% ltate devices, and
agents for éﬁ?/v Ofé?é§8| é “ThE method dt Cal 4, wherein Said evalliator 1s computerized. 6.
The method of claim 1, wherein said Step C is gerformed duringt%aid Step D. 7. The method of claim

1, wherein $did 'S5mPRISURIA Thib POKRIGS S8uBkch of 94T %W%%%s% S EBcurrently and
separately (67 24RPIEEBY. S8leTfRe FRIthERF oF CRMTETRARTEIT SSAd UG Fantitg i divided into
portions, and each of said portions is subjected concurrently and separately to said method, wherein
said method dncitideseieodsel Gidiie brificraieoritiolsd aptew o rlagHInRuy SHPBHEdSr fore
therapeutic woripetitdsai@ cTireanetrid ofclainiiar seclainiigiawhevbifiosaiel aaseditg €iStep E is
performed e ghamsnee with respect to each of said separate portions of said sample, and wherein
said measuring is effected during said culturing or incubating of Step D.

19, The method of claim 1, wherein said one or more therapeutic compounds

comprises two compounds, and said method is performed with at least one set of

controls.

20. The methad of clairm 1, wherein said one or more therapeutic compounds is three
sompounds said metheod is performed with at least one set of controls.

21. The method of claim 1, wherein said physiological matrix is adapted and
arranged for measuring the efficacy of one or more therapeutic compounds, and
wherein said one or more therapeufic compounds s selected from the group
consisting of DNA damaging agents such as alkylating agents, antibiotics which
affact nucleic acids, platinum compounds, anti-mitotics, cell cycle stimulators, anti-
metastatics, anfi-metabolites, camplothecin  derivatives, hormone  therapies,
biclogical response maodifiers, inferferon, anii-invasives, radiosensitizers, radiation,
and any established, theoretical or experimental therapeutics directed against cell
growth or call invasion.

22. The method of claim 1, wherein said physiclogical malrix is adapted and
arranged for measuring the efficacy of one or more therapeutic compounds, and
wherein said one or more therapeutic compounds are selecied from the group
consisting of Temozolomide (TMZ},
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10. The method of claim 1, wherein said tissue is implanted in said matrix as said matrix is being
formed. 11. The method of claim 1, wherein said implanted tissue is obtained from one or more of a
liquid tissue, a cell suspension and cells or groups of cells which have been pelletized. 12. The
method of claim 1, wherein said tissue or cells are implanted in said matrix after said matrix has
formed intolargel@rotherpenmeable solidihdi3 Ere methad pbtlaim Adnvehergin sdid@aimal is one or
more selectgd framdhe greups cansisting.ohprmates, huypRASKEALINESshoNdAES, CaniMlg) mammals,
felines, canings, @iunes: ROCIRgsiAWRNHATRNIPiansand reptliangei 1o hepetbedof claim 1,
“#ESS‘QJS‘%{WU?"C@>es§%*‘*€#yf‘f‘%8& B e 2 L o ompound, and
said metho %e%lé%%r%nngvdg \ﬁtﬁ%ﬁ ﬁeégg%%%tg%gﬁ éﬁoﬂﬁﬁfg g%ﬁgrjlggff)nethod of cla?m 1, whperein said

one or more th eutic compounds are provided to, said cells and said tissue as a component of said
S T9stnad i ]

sufficient n _ 17° ethiod o Cla,inffy fﬁwﬁaéf%iﬁnéeai "ohe or mS?aept%%!r%pcef:m}?coggmspounds are
provided to SATtP LR ANTPSAlY fidSHE R A HIPGHBAT of said physiological matrix, 18. The method of

claim 1, wherein said one or more therapeutic compounds is provided to said cells and said tissue
after said séfficlelt RGHRE s FHVided ¥OYAIR Ealfs Anddistie? 1ETPREIRSHBAM ERIFTL, wherein
said one orsRGRethdrapeatie conpBands e6mpRIES Bivesehapean i iarsHit eeisass performed
with at leastbffe Satctfrdmsirbisicd. Mhtphetioe biuslainariHevdiNSdidvetrelpsmoreidrirapeutic
compoundshis tireexetnipoumdssiid rettirithés peFlainedwith dsadFonegetzofcofiols. 21. The
method of claimridtiveherekrgaidpliysithogkalmatipasretiapteddand Bkranged ferumeagtirihg the
efficacy of angpprimpre theiapentic camprunisianhwenein saidoner-oC rarie therapeidéc compounds
is selected fypmthegrougrconsisting:f BNAdameagingagerisslgh asplkylating agentisiantibiotics
which affectpuglein,acids, platinur-sompeynds Afimilatcsciel cysiesiulatarhAntmetastatics,
anti-metaballesnsARIAMBEI ASTAY R A0S 6IROIES, RiplodlcRl Ieshansg modifiers,
interferon, anti-invasives, radiosensitizers, radiation, and any established, theoretical or experimental
therapeutics, iceeted qgeind gellatowlh ot oellinvasion, 22, e methad ol Ia . pherein said
physiologicafgn%x és ad : or measuring t%epe icacy of OIe or more erapeutic

t da
compounds® K ?Qmigﬁ%% r;cg#ﬁ’g y

ﬁ?é?gﬁeesuﬁc compounds are selected from the group
consisting oge;l'emozolomide (TMZ2)

. The mathod of claim’ 1, whersin said non-synthetic chemical therapies are one or
more ‘selected from the group consisting of radiation therapies, brachictherapies,
herbal therapies, naturopathic theraples, experimental therapeutic compounds, and
naw therapeutic compounds.

27. The method of claim 1, wherein said malrix is essentially free of bicarbonale
when said matrix is being formed into a gel or a permeable solid.

28. The method of claim 1, wherein said matrix is formead from components, wherein
said components are essentially free of bicarbonate.
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Innotecan, Procarbazine,Methotrexate, Carboplatin, Adriamycin Cisplatin, Vincristine, Paclitaxel,
1-(2-chloroethyl)-3-cyclohexyl1-1-nitrosourea (CCNU), carmustine (BCNU), Cyclophosphamide,
Docetaxel, fluorouracil (5FU), Cytarabine, doxorubicin, bleomycin, topotecan, tamoxifen (TMX), and
imatinib mesylate (Gleevec) and all other therapeutics appropriate for treatment. 23. The method of
claim 1, wheteimsaidc:eme®ranmeratherapeutiscampomrds comprisEssat [Bast pyddinesdpeautic
compoundsse24ait hednetbod-of glairidauheseinisaidal eastdwa sherapeuticaempeidngs are
selected fromRBe gk Meseof GARIGyclaphosphamine/ Adtamy sia/EusrowesiCMF
(Cyclophosphamlde/ Methotrexate Fluorouracil); CMFVP (Cyclophosphamide/

e s Hé%ﬂ%“fé‘%&m/ P&%%egém%) é%%\égar%%aéb%% @%fgﬁ@@m@&e)

EMA- CO(E[g'cf)%:?o%slg1 bql\%et%trcgﬁa%g%%%ﬁl&bﬁnym gécﬁlloprrﬁ)ésgp Ahém% mc%%ne) VBP

(Vinblastine/BI in/Plati Cigplatin BPD T Bcnu/P atln |/ Dacacarbazine/ Ta oxifen); and
T-10 (Metho%ij%%)é m?ﬁ;c{:l?@ I§8 hg ﬁfmﬁﬁe/ aciﬂr?oﬁ%e&ﬁ ?lea?#ecoﬁ r%%g aﬁ orﬂ o)
therapeuticd ¥PpropPatd G iresiinte \% &t BRG] rﬂoff\?ivk?é’r@é% Pﬁ%tﬁ?fﬁ% adapted
and arranged t91est $HENERR R0y St ﬁ%@ﬁtﬁ%‘ff@ hERicA ﬂ?&Fﬁ@%‘% 98y PREAELhod of claim 1,
wherein said non-synthetic chemical therapies are one or more selected from the group consisting of
radiation thérapies "erEskictherdpies; WemainteraprNallppathie thefgmesIERFefhéatal
therapeutic tompsutigsparahsieinehel apeitideso AHSOUREST MR 7d Shha tettsod birgldim Bvatierein said
matrix is esgentially\treesof hiftarbenate whersdid nmatnx sbeiligdeymedintog el or, apérmeable
solid. 28. Teemethoddaf;claim 1, wherein said matrix is formed from components, wherein said
components are essentially free of bicarbonate. 29. The method of claim 1, wherein said measuring
of Step D iszperfeemestaicperiodisinterrals andiwhesei saidoperiosio irteamis.are appsapriate to one
or more of t%&%l@fﬁ@\&%%é%@% thesapy o1 thgrariasBring tasted orevalbiated 30 The
method of claim L.hesein faidimeasting. of Sten - isoeriormed atiperiadic dtervals for a period of

time of between one hour and 15 days. 31. The method of claim 30, wherein said periodic intervals

are one or more,selecle g o‘%’@léﬂ% Qr%%%ﬂ@é%&%%r%fo @ﬁ(eé%v %ﬁ%’ﬁfé{ ]cﬁrbg’cér;? ety 18 hours,

every 24 houcdrgggrx 3 IS, every 48 hours, every 72 hours'and every 96 hours

35, The method of claim 34, wherein said fixed media is one or more selected from
the group consisting of paper, voice recordings, video recordings, photographs,
photomicrographs, digital recordings, any fixed digital data means, any computer
network-facilitated means, infrared recording, ulirasound recordings, and. magnetic
resonance recordings.

36. The method of claim 1, wherein said data is obtained by one or more of a human
ohserver, a still camera, a video camera, an aufomated still camera, an automated
video camera, an infrarsd camears, and an automated infrared camera.

37. The method of claim 1, wherein said culluring of sald ssue and said celis ocours
for & period of time sufficient to obtain said data.
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32. The method of claim 30, wherein said periodic intervals are one or more selected from the group
consisting of every day, every second day and every third day, every fourth day, every fifth, day every
sixth day, every seventh day, every eighth day, and every ninth day. 33. The method of claim 1,

wherein said gaeasyringlsSiepiddisipanieraned-a sanmeyiedindntenaler apd whereinsaid -
non-periodic kHRNVAlS &rRRBraIAR G aRe sriaRbiersalanthestissye and the therapy or
therapies being tested or evaluated. 34. The method of claim 1, wherein said data obtained by the
measuring in Semp isstesoladin a fixed medind dauting methashelslainkddwhersin said fixed
media is one g5imQre selecied FrondheaRLRICANSISING Al PaPSNc¥eIe8 FREAdipgssyideo recordings,
photographs, pheigriierogriapkisseligiiat recardingsanyfxed digital dataymeans, any.cpmputer
network-facilitgied-means.ipiarsshrrequdind wWirasand [ecordings. aad mpagnetic resonance
recordings. 36. The method of claim 1, wherein said data is obtained by one or more of a human
observer, a siifh CABERIRYIHEQAAMEh AR AIAMARISH L GRIET 2oARAOMAIEH yiflgo camera, an
infrared camefgqandapaomaled iafiared-camelar3adhe methad ot &laim Ligiprein said
culturing of said issufaRd-saitcells Reerm e RQrogaldimesulliciant i pbiginsaid data. - 38. The
method of claim. &, whelsin said sulturing gr incubating of §g,|gp;gsue and said cells occurs for a period
of time of between one hour and 15 days. 39. The method of claim 1, wherein said culturing or
Incubating of gaicfissuaiadsaldicelis oprursiaanaiad ahimealalleasth haprgl.at least 10
hours, or at leagt 2 halirs o Bl Jeast 3 A0Urs0f 8kleast42 haursyor ahdeast.tanaurs, or at least

175 hours, orr%é%@jst 200 hours, or at least gSO hours or at least 300 hours. 40. The method of claim
1, wherein said sufficient nutrition comprises one or more fluids, and wherein said one or more fluids

are selected figmyihe giqup cgnsiafing of fsaue Ul edias.consevalsd lispys,gyfure medas,

and any cultuggn%f@gygéq@m%q%mbbqh are suitable for said tissue samplé. 41. The method of
claim 40, wherein said concentrated medias are one or more selected from the group consisting of
10X medias, gadapy,other Mgﬂ{rq&%@%%iﬁ&hg@e@gghod of claim 1, wherein said
three-dimensional physiological matrix comprises said sufficient nutrition. 43. The method of claim 1,
further comprising, ife SLeR.of: b RIQUGINg ALlsaRL NG Fac e Yaadaligpahauiier o gaid tissue and
said cells so that S DAIAMSIELS CA0 Re dipagured.

44, The method of ciaim 43, wherein said at least one source of additional nutrition
comprises one or more of tissue culiure medias, concentrated tissue culture medias,
and any culture or nutritional medias which are suitable for said tissue sampie.

45, The method of claim 44, wherein said at least one additional source of nutrition is
supplemented with one or more selected from the group consisting of comprising
sera, proteins, sugars, salts, lipids.

48, The method of ciaim 1, wherein said sufficient nutrition is provided to said tissues

and said cells by placing said sufficient nutrition in contact with said matrix after said
sample
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44. The method of claim 43, wherein said at least one source of additional nutrition comprises one or
more of tissue culture medias, concentrated tissue culture medias, and any culture or nutritional
medias which are suitable for said tissue sample. 45. The method of claim 44, wherein said at least
one additional source of nutrition is supplemented with one or more selected from the group consisting
of comprisingserasprojeias; skigarssaitsirlipidsnddGathemaethod:ef daiittawheteinrsaid sufficient
nutrition is previded ie: saitktissuesiand saigherllshyniaeing:saithsufficient rutsiiondsyeentact with said
matrix aftersaid, sample has been placed in said matrix, and said matrix has equilibrated to room
temperature, wherein said room temperature is in the range of from 10 to 30 degrees Celsius. 47. The
method of clgimy 1, whersin saidimalrixis drmegh e, comrrise. saif SUlicienl OuIiaNs 48+ The method
of claim 1, i said environment for incubating or culturing said cells and said tissue includes a
temperature range of from 26 to 43 degrees Celsius, a carbon dioxide tension of from 2.0% to 9.0%,
and a humidiy sange gf fpm 50:100 10, 49, The method of dlaim 1. wherein said sample quantiy s
divided into portiohs, an ueacch,orps id’vporﬁons IS subjected concu nﬁy d separ %- y to said
method. 5. RGO BTUBIRT 1T eSS AR MG & Sl PP eI ARTA gel i
suitable for MEEEORMPESE BREY RidrarparardtefL i GBIAiR Buia V&893 HHE RYathBd ofclaim 1,
wherein saiébmatrix is formed in multiple containers such that multiple portions of said sample can be
evaluated. 52. The method ofclaim I, wherein said matrix is formed in multiple containers and said
multiple cortairds wethprisé danulti-weirapparistgsopiplasn b3 I THY HRstTa BitlEing 12" Wherein said
one or morepdraieterswomprisesinpeeal eeoreivintheadistarceanhich iidividetilbdells migrate from
said tissue sample, the average distance of migration of a group or population of said cells from said
tissue sampie, e disti@nceivhich individual ealismigrate fromssadioois stredsampléwili respect to time,
the averaggdlistainae of migration ehai giaupron fepdatinoneksaidmellsdsemnsaid tissue sample with
respect tu time, the velocity of migration of one or more designated individual said cells per selected
time period gtheryelecity. of migsation aha-groupiorRapylatione desionated saitherlls pesrselected time
period, the pumber:pfmigrational celispepniarea af-a gigroscopic visual field, the speed of
proliferation of said cells, the speed of unidirectional migration of said cells, the speed of bi-directional
migration ofgsaidhgeli. dhs: e ol tilirertional muaration ofaid:crlathe femipoey gldectiona
change of ssalgén%g&aqé]% Ce alzsﬁet Secgs%mpgeré)%}u[ﬁctlﬂ%naal car}apigegsﬂ%?rgémlt time of said migrating cells,
the rate of MIOSIS o%psaidﬁmlgra{mg ceg?lrs,?he umber Of cells mig aﬁng per unit time, the number of
cells in a unjt area of a portion, of the gel, the change in the number of cells in a unit area of a portion
of the gel with ré8pEEIS T RE Aufbef ot 8@%3 AU VSIHE BF 5 ortio 8t the gelith respect
to time, and"tRECRRNGE iH%178 TRuMBER JPERIKUR £eiSit VSIRTTe 618 FBIIdR I GE EthEDroportion of
cells which BNM8i#gE FifraGe Al aieeeith diaHieYesP peRbe tlesgiseerl oy st diIis in a
particular visaalrfield the igensiyvdfiphigraiiiguedIefertisie o6t aVBUissHel & ame'thigiational
distance of isdividul trigratingaseiisgseriahitaeed ofigreisunbfieldirthe averageatigratiesdl distance of
a group or peiialatonafdrigsatingoelts pitn wEpack & direevidualdleldyariditigestiumbieraf migrating cells
in a particulatdliyegicigrpesdiniicargaf eevdsualifieldr selected time period, the velocity of

migration of a group or population of designated said cells per selected time period,

the numbser of migrational cells per unit area of a microscopic visual field, the speed

of proliferation of said cells, the speed of unidirectional migration of said cells, the

speed of bi-directional migration of said cells, the speed of tri-directional migration of

said cells, the fraguency of directional change of said migrating cells, the number of

directional changes per unit time of said migrating cells, the rate of mitosis of said

migraiing celis, the



54. The method of claim 1 , wherein said physiological matrix has a pH in the range of from 5.0 to 8.0.
55. The method of claim 1, wherein said physiological matrix has a pH in the range of from 7.2 to 7.6.
56. The method of claim 1, wherein said matrix comprises at least one natural or synthetic fiber. 57.
The method of claim 1, wherein said at least one natural or synthetic fiber is one or more selected from
the group caosistingfaftypeibeallageas.typeds cokagensstyedlicollagenss typefy sottagens, fibrin,
fibrinogen, extracelulaeraatixrateins depvedifrem ong erimese animalsidaminie, dbrenectin,
anti-laminin,.and any, ether paiuaheeswithelic fipersQr cables siitabledesheifermation,ef a matrix
mesh or ”e%@%&%’%ﬁ!s of supRQting.cell SHPRAH,RRYement anchArawthe 38 A dpgihed for
evaluating {y %fg eagy g,?ﬁasﬁ%n%%r delaRiee gwgﬂgss&%ﬁ%ﬁé IARL00% HaRlE aman animal, said

tissue comprisin ra g 1sste b s%sepgcte o eing a bnormal
pre-cancer ey or canc rous s MethS E i'ihe i I% §§ gm & of tissue
from said affaIFEr 1835t gﬁlg Viﬁﬁ?\ ‘?%ﬁn%?%ﬁgﬁ%%ﬁ% ﬁ%ﬂg ical %f%i%? ¥ said tissue
is essential§EEBApTetsly %ﬁﬁrﬁé@é’bﬁ%ﬁ HiflaloenffRegaT ‘ﬁba%edﬁfe% @rdfarfanged for
measuring GREWHIRBre pararfeters it barividiesf chil vebiigkld fadueBEBEsT BY providing
sufficient nuttigicting saffd Eelldoristier thEWT RAIGPORIBASSD tivatsEfFparameters can be
measured, C) subjecting said cells and said tissue to at least one of said one or more therapies D)
incubating dricUlteringtsaitidistuie dnd/iszid telis ofvaidipored nsirareemvirdimibatrsoitabie for the
growth of sd@idreells mngl&aid tissue for a time sufficient to obtain measurements with respect to said
one or more parameters for each of said portions, and E) measuring, with respect to each of said
portions, ongso moKe:Bf-said Raramelers 4 ebiainrdatelsgraldhngisaigdshe pRvioBavihgespect to said
one or morg,therapiesy 5.

56. The method of claim 1, wherein said malrix comprises at lsast one natural or
synthetic fiber.

57. The method of claim 1, wherein said at least one natural or synthetic fiber is one
or more selected from the group consisting of type | collagens, type ll collagens, type
I collzgens, type IV collagens, fibrin, fibrinogen, extracellular matrix proteins derived
from one or more animalg, laminin, fibronectin, anti-laminin, and any other natural or
synthetic fibers or cables suitable fo the formation of a matrix mesh or network
capable of supporting cell support, movement and growth,

58, A method for evaluating the efficacy of one or more therapies with respect o sl
least one tissue from an animal, said iissue comprising one or more types of cells,
and said figsue being suspected of being abnormal, pre-cancerous or cancerous,
said method comprising the steps of

A) implanting a sample of tissue from said animal at least partiaily within a three-
dimensional physiological matrix, whersin said tissue is essentially completely
submerged within said matrix, said matrix being adapted and arranged for measuring
one or more parameters of the behavior of said cells of said tissue or cells,
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B) providing sufficient nutrition to said cells of said tissue of sald portions so that said
parameters can be measured,

C) subjecting said cells and said fissue to at least one of said one or more therapies

D) incubating or culturing sald tissue and said cells of said portions in an environment
suitable for the growth of said cells and said tissue for a time sufficient to obtain
measuremeanis with respect to sald ons or more parameters for each of said portions,

and

EY measuring, with respect to each of said portions, one or maore of said parameters
o obtain data regarding said behaviors with respect to said one or more therapies.
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