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NOVEL ENHANCED PROCESSES FOR DRUG TESTI NG AND

SCREENI NG USI NG HUMAN TI SSUE BACKGROUND OF THE
wOhLBCIEESRE The i nvention relates to systens f®CT/US2006/033262

testing used with biological tissue slices, including

t hose derived fromany maj or organ, organ system

cl oned tissue using somatic cell transfer, or any

ot her stemcell based regi men, including cord bl ood,

any manner of neoplasns, and specifically human

tissue The instant tester may be used to eval uate,

det test drug candi dates dru
SvEL ENHANCER PROGESSES FoR IIRuS EESHlic AND
nedl cal treatnents. Finally, the i nstant tester can be

used st udy dlS@REENlNG:USN@&HUMA@EWés&JEI n tissue

that has been sel ected based upon phenotypic analysis,

or any other proteom cs, genom cs, or metabonom c

anal MMMWMO syst em bi ol ogi cal
approaches. It has been established that current

regi IEhEs |mmmmvvela’ra$ do dysternsder testingr usgbonitht biological tissue

ost kt t est.i B f | .
s e oSk RS ad Haksony SEAb0 ol i 8o 8T e tisue
85Mafie ) dainkfer! of aﬁpe@théi Steih %@ﬂ%s&ﬁa’eglmen |nclud|ng cord
t eatnents Is needed to find out if segments of

blqnmblarweannameoftne@pﬂaﬁmtarw spesificady dusan tsgls. Jrli@ instant tester

magh 65 uBE0 1B RudluBe) AftBHf T I6rtcafe” sHAOLERE, ruas. gpo drug
mé’t@bbﬁt@‘s aseHethdthwEpioviding persoralizst medichl atreaemehts Flnally, the

bei n% subject to such potentially harnful and norh (1
ingtani iestasrpasube dised; stedy §eseaé§§a$%ﬁh A8 CaHIRQgenRRiBtin tissue that

ha%gleéeﬁ aée‘féﬂt&tﬁ @ée‘edupgﬁﬁzﬂ% es é(]‘l o id 9BF atnl}eﬁﬂ'%?%oteomlcs

he teéachings o cl dsure
gelmenﬂdmsorcmaaladmmheaanalpsm memads dhclutiaghnanoisistem biological
nun‘oeh s whi ch have been established in this space.In
®he average cost to devel op a new drug exceeded
$800 m Ilion
It has been established that current regimens have two major failings with
respect to pre-market and post-market testing. By way of example, the VIOXX®
debacle made it clear that efforts to screen candidates for specific disease state
treatments is needed to find out if segments of the populace have the potential for
adverse reactions. Using currently available genomic and proteomic analysis
methods, high risk patients and categories of patients could have tissue screened
in advance of being subject to such potentially harmful and morbidly toxic

compounds.

Likewise, escalating costs impact this calculus and underscore and
highlight the needs for the teachings of the present disclosure. This becomes
crystal clear upon review of the historical numbers which have been established in

this space.
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according to a study by the Tufts Center for the Study

of Drug Devel oprment. O this, approximtely $16
wordoziogs1sdn aver age per conpany was used for PCT/US2006/033262

pre-clinical research. Reduction of testing tinme and

cost in drug developnment is therefore a critica

factor to the survival of npbst pharnaceutica

conpanies. In addition, since there is usually nore

t han one conpany conpeting in the same drug arena, any

conpetitive advantage is welcone. A major portion of

O o bt BB e g ot
ac_l?_gfbgt%% iNsfulg KA Tals UantePio? 16 IStLaRlof CD?&%;SI)@@Iopment. Of

_ ress soaring preclinical costs, nore efficient, .
thiaf apprtxirhatehafido milienyomeaveiage rar campanpwasdised for prerclinical

resatthy ReBlfior of e, Enetie Kokl FELARoSARA FPtTetore o
criflexefaeirg the REWIHI LT mbsparinackaticdlVedywpaaes. Thardditivn, since
consideration. Since the |iver netabolizes nost drugs,

therevierusiali gaoresthan epeapPmpany compatingeiyi the sampe grug arena, any

e how, 1.} t gt ' ;
oo Mt/ R WG REfLc b et coss i
bovine aiuging fhe FDAr appresalspracesszHowgeves! imuehiofehis eost cannot be
cell ultiuretechni es are therefore wdely ed to .
magagast in Mg sam waYolal PreriifCaLGerSpFRhe [0 (AR soaring pre-
cliﬁf&%ﬁ@oé’t@nﬁﬁﬂé IePRAdnt! 886RIaBRY %éﬂat‘ilhéb"y%éﬂ"aods of hin vivo and in vitro

i sadvant ages, such’ as individual variation, hi %h )

testingt and selestion af petentiahnew, dragcangidates areotisignificant interest in
thex,jtfé}i ng characteristics of liver in situ. The sane is

¢ PSRy o her organs. As our know edge base increase
on these other organs,and, haw they, bring i.nsight, into .
how nErfRIROPIBY bR HUSatPHGY i BMRYsaah igpaddnt consideration.
SIROSRRURAT rABELSNAdeBst dv@igs Slvtridetnad ORI dfigtacsoriebri. Nekewise,

I nstant di scl osure beconmes nore prom nent and _
othergengaing amnd. syrterve cancbhewtthey eeartdadomigmgebstaness, is extremely

1 BRI PSRV 8 B WtlsB Ag an ol

_culture techniques are therefore widely used to assess liver function in drug

development. However, these conventional tests have particular disadvantages,
such as individual variation, high costs to use large animals, and loss of naturally
existing characteristics of liver in situ. The same is true for other 6rgans. As our
knowledge base increase on these other organs and how they bring insight into
how mammals respond to various pro-drugs, drugs, compounds and systems the
relative significance of the' instant disclosure becomes more prominent and

significant.

To overcome these disadvantages, cell culture systems have been used.
However, with these models cell-to-cell connective interactions cannot be

maintained for a desired length of time. Once cell-to-cell connectivity is lost, failure
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mai ntai ned for a desired length of tinme. Once
cell-to-cell connectivity is lost, failureof the
wa e®vioegysschenme soon foll ows because it is no PONYS2006/033262
directed to organ, system or organismlevel response.
Bioartificial organ devices are currently in
devel opnent. It is believed that organ function can
only be replaced with the biological substrate, that
is, for exanple, liver slices or a whole liver
speci men, which requires the availability of Iiver

of 5 JESG RDR oS ol e SR Jbi Mo, BGRT UBStBlIS organ
sy ét’énhﬁrdrgahlbﬁﬂévémﬁﬁéﬁséjeV' ces. The mechani cal
componen f these hybrid devices serves both to

renbvg; ta?ﬁ‘flc‘i}aﬁ gi%v%fa@%‘i'@ carrBatly 'ir?&le@e%?ﬁ%?&t IR believed that

pat i ent S seru e bi ol ogi c conponen
orgarvefmsttqmp@an ohelyu e .replaceti with ghe bl@lqmainsubﬂtrateleﬁ@t is, for

exgr\ﬁ OIIlv | \r/s.irﬁgﬁ‘? g;?gag\r/\qﬁ'\p%eifvecrgg‘f’pqggﬁgﬁ,g@ {czxtsrefqugﬁ]s i availability of

Ilvép\ﬁ'sgué‘cfﬁ)rh UgBHodeRlid Dr Hurkah difcde PRESEMT effortd iRA@ combined
bi ol ogi ¢ conponents are housed w thin chanbers often

mecifanicad cand ba@ognoslamrbrsystenmméryb@dob\r@'nﬁunmudewces The

P U O SEHRN  Bln Boin and

to dpadte esbagier ibameémihe pdtnéhﬁsl sdrumeand the baﬁogle eon‘fptmmedt of the
that over tine_these cells |lose s

liveheyrPt devisoel Be bilegdis ComRRAEHSi ok @‘%%BY'?W‘P fivgragupport devices

m%;t\é@i%lgf ﬁ%lm@% ga i ? Il&gﬁoﬂﬂS%?@k&H Iow-grade tumor

ceMedorCEpIorcﬁlmakUa;bapcyM); TdraSeAbgmglg c;&khpoeemtem@revl‘h)oused within

ch@ egs\ﬂ H rﬁf%&d'rﬁ’aﬁ |%\é”e %ﬁg@afeﬁtsp(gg@%mserelmam with respect

to Qﬁélh%ﬁlﬁ@%@aﬂuncﬂéﬁbﬁw of itisd MdivitMar calBBhad us¥8tiethese devices.
Vitagen'S ELAD(r) (EXtracorporeal Liver Assist Device

Masttdeviegsabise imgrortalized oal-liorantidrasibaen fewnd itharover ’ﬂn%e these
oofiflgie SERRIRCAPBINES Sontai ns a 22&?‘24 meabl o menbr ane

T A e, S PPl sdaAE ok Sgpvices, for
exbifbis ULirdeeliohemeal@e|llexirigién, MA), Vitagen® (La Jolla, CA), Excorp
Medical (Oakdale, MN), and Algenix (Shoreview, MN). The Circe Biomedical
device integrates viable liver cells with biocompatible membranes into an
extracorporeal, bioartificial liver assist system. Vitagen’s ELAD® (Extracorporeal
Liver Assist Device) Artificial Liver is a two-chambered hollow-fiber cartridge
containing a cultured human liver cell line (C3A). The cartridge contains a
semipermeable membrane with a characterized molecular weight cutoff. This
membrane allows for physical compartme'ntalization of the cultured human cell line
and the patient’s ultrafiltrate. Algenix provides a system in which an external liver

support system uses porcine liver cells. Individual porcine hepatocytes pass
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and the patient's ultrafiltrate. Al genix provides a

systemin which an external |iver support system uses
w@orocieas3 i ver cells. |Individual porcine hepatPCHUSR06/033262

passt hrough a nenbrane to process the human bl ood

cells. Excorp Medical's device contains a hollow fiber

menbrane (with 100kDa cut off) bioreactor that

separates the patient's blood from approxi mately 100

grans of primary porcine hepatocytes that have been

harvest ed from purpose-rai sed, pathogen-free pigs.

B85 P BAoet L AU b kel Bl Mat device
coRidind BMeSllowetibsr mERbrhhd ghithafG0KkER auief) bicreattor that separates

pr event Erotel ns and cell byproducts of the pig
thef patient's bloodyfrerp rﬁmemﬁ@wlméoﬁagramﬁ ok pHMaay petﬁln%hpeaﬁocytes

o BB ik 6 LSS 508 FolBeAt Bt B pssos

thduytsa qftmueeﬁllé@nmﬁﬁhouowrmlymem&bees andra puspensish i cugtaining
t echnol og but they gtl Il have %tl C

bilkiersa gl Rigt Hrssceltend Mer fikarpi 3 R 8 mtﬂhﬁ%@@@nf&éetel%ﬁ pnd cell
byp{1 dq}'t gf H@E‘plg %%!'%/ foréléi'?{nlrét&ﬁﬁéedrhg%%tl th hbspvagieﬂhé sibditsutt Allow the

necéssayt eiitaet betwéery dhe i celist soithatithe toxisein the blood can be
Accordingly, a bioartificial organ, for exanple a
rempyed- with i nproved effi ci ency, viability, and

functionality for e in drug devel opnent, woul
bencf VaTis SAReSts ongbesnieioTrdaPIessalATBESEmEIS, fler pre-

ex|sinb 0EnAS8G) B Shey BlilFRa MHQ@IJrQﬁséWéBté { rI'ﬂg é’fﬂfetchveness
i ceE %%%

o arti al tissue s he techno
of ihemsser de\ﬂces all afrwhish wetledmcbtahhepa@sy’l% tﬁdhmtﬁ@ds due to the lack

h d d
of pBEfRsEeh Tt fetianss pfEha S LR ofer, et viyg state.
AdcBRIiRGIg et bidﬁi’f RANBiap, ter kixaaiple fd tivel withginproved efficiency,
systens, and s eC|f|caIfy apply the devel oped

vne;wldv@aad s‘un@ncmali%fqnm@ dwmwommenanyldsmmw'al This

, Iorﬂsﬁé cgﬁ‘g qmele% g %ﬁ’w@%sé?ﬁ?qqe |H§taﬁﬁ§%dgﬁ]ﬂwgtcsh 4 Fowde for drug

rcial ‘'organ sys
testing Withrbio- aﬁﬁlemnsswdslfcesby treating the bioartificial

As the technology of bioartificial organ systems continues to advance,
improved methods screening: compounds also develop. Disclosed in this
application are methods that utilize the recent improvements to bioartificial organ
systems, and specifically apply the developed protocols to human tissue.

SUMMARY OF THE DISCLOSURE

Disclosed is a novel method for testing the human tissue in a bioartificial
organ system, cell culture, and human tissue itself, by treating the bioartificial
organ system or cell culture with at least one compound and observing the effect

on the bioartificial organ system or cell culture. Likewise, those skilled in the art
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organ systemor cell culture with at |east one

conpound and observing the effect on the bioartificial
woe@andayst em or cell culture. Likew se, thosePGkUE1086€1033262

in the artreadily understand that further disclosed is

a business nethod for using the apparatus and net hods

of the present disclosure to provide for tissue and

organ specific screening for patients in conpl enent

with cutting edge genom c, proteom c, and netabonom c

anal ysis. D sclosed herein is a nethod for providing

oI RS R AT ] Fofo s v
apFéFaﬁbH? gf\H NREIHAS! oF ﬂ’\btﬂr@serﬁ’trdlgblgsm fooprovive fBers%@égaﬁd organ

'east one aliquot of a tissue sanple,
spablflovvsm@eatng e‘am pafiental Inquesmplemgahewith e cutieguledggt glenomic,
far stantially simulating in

@19 ew se,

pr 98"%&5‘8’”{‘? “OE"‘aaQ@fya ed conp_ri sing, obtaining a
SRR R —

coﬁﬂer o@bli Tng %Stblé’f@@c@r' ﬂ#oéubgtalﬁﬁhﬂlyt deiplicatiyTh evite tissue

use data. Still further disclosed is a
fumnilohdd th, rrawistingnfar 4he @l@'emlpatq heldi at leastons atlygtaia tissue

safhe e ehg Sﬁpee*%“ﬁﬁﬁtet%qseﬁ%iémﬁ%@ud@q%é' the'

t | " .
Syst S 2 B o PSRt aimabBiPgs [ WYL congitions is
didcdode®l EsRPriSingt odtdihing & Mfoldagiieros |dubstantially cntpnb@m; in vivo

one drug reginmen to generate useful data. A simla
tlsaue functios idiviiee, ebiaingend tiseye gampleaamidngsiag at least one aliquot of

g @%‘{éeé'sérhélea@ QBN i Ssoe system by
r gg,an%{i:lgtfulqla%rn Igssﬁ%sqglsl C n\é%{uéd afgh &%@%ﬁﬁ{gﬁﬁ% dgutilﬁﬂatmg in vivo

coRaitdnk %oﬁﬁir%irfg ﬁl%vmlﬁ%b'rﬁmﬁ‘@ﬁ tigdueysarhphé, @Ii\ﬁdingfth@tlssue sample
conpound, hi st opat hol ogy, choosing a dru regi ne

intbatisaico slieate inelging doedisshie licas 2% realPayt oh spblGaiEial tissue

o B0 gV 34 1 B0 Mk BIIS 558 by et e

tisk U6 SlicesSWith &s legst prealrug gegimen to generate useful data.

A similar method is disclosed comprising obtaining a bioartificial tissue
system containing human tissue slices, using the bioartificial tissue system by
treating the tissue slices with at least one drug regimen to generate useful data,
and comparing the data to determine mitotic activity, toxicity of a compound, or
histopathology, choosing a drug regimen based on the comparisons of data.

Finally, a business method for human tissue testing which comprises
providing a bioreactor-based system for housing human tissue slices, populating
the bio-reaction based system with human tissue, testing a regimen on the human

tissue, and collecting results.
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the bi o-reacti on based systemw th human tissue,
testing a reginen on the human tissue, and coll ecting
w0 e®al2d5sBRI EF DESCRI PTI ON OF THE FI GURES The PCT/US2006/033262
above-nentioned features and objects of the present
di scl osure will beconme nore apparent with reference to
the follow ng description taken in conjunction with
t he acconpanyi ng draw ngs wherein |like reference
nuneral s denote |like elements and in which: Fig. 1is
a schematic diagram of a system of an enbodi nent of a

bioartifigcial orga s¥st Fig. 2 is a perspective

vi ew@-—aﬁ—éﬁm&w“ E ' n tissue and

bi oartificial system accordi the in

di scl%ﬁbovﬁﬁgen% ned feaiies ﬁ@ét%%&g q;&h%ﬂor%wﬁ disclosure wil
beERRd At apf)al%nli)'\ﬁﬁﬁ%ﬁ‘é}*enbésf@lthgdf Oleihd“éf&Brlbﬂlcﬁ? Ulken in

and “bi oart cial organ system accordingt
cohjusittor wiitts the sascempényingt drawbgsewbpeaini ke véfeveruie awmerals

nt of the.systemof Fig. 1- Fig. 3; Fig. 5is

deﬁg%eﬂ?géﬁmevn@s 95“2\'/0 %ﬁ gn enbodi ment of the instant

system showi ng the pl acepent of_a hunan tissue slice

apparkigust igigy schematigndiagianqely a s¥sest Qéna%rﬁ’abija’mﬂm of a

blooa{rtlﬁcaél'cﬁpéﬁsgkﬂ P appar atus cont ai ni ng a human tissue

S a side sectional view of an tissue
slic ang
and B Ga 1 7 AreapPetyR Vi B aThplifert ST28 i ssue and
bidertifidisicdrgdn sysem,Giccbiding tortire instanb dissldsties;ar r angenment
of Fig. 7A; Fig. 8 is a graphical representation of in

Vi tr oFijgl dqs @ ﬁ@'s?é@tﬂfeaﬂéw o drh eAodimentusf @bibreactor installed in
intermttent usion using a bioartificial

a lyypae tissyg ang hl@rbﬂcgalegfaae systespracserding t%;heomsf’qm disclosure;
vitro lidocaine clearance with a 6-hour and a 24-hour
run uSigng ishe psrepedtivei\dewl ofoary @mizgdiment of the system of Fig. 1-

Fig. 3;

Fig. 5 is a perspective view of an embodiment of the instant system

showing the placement of a human tissue slice apparatus;

Fig. 6 is an exploded view of an embodiment of a tissue slice apparatus

containing a human tissue slice;

Fig. 7A is a side sectional view of an tissue slice arrangement of an

embodiment of a human tissue and bioartificial organ system;

Fig. 7B is a perspective view of the human tissue slice arrangement of
Fig. 7A;

Fig. 8 is a graphical representation of in vitro lidocaine clearance with

continuous and intermittent perfusion using a bioartificial organ system;
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Fig. 10 is a graphical representation of in vitro DWX
concentration with a 6-hour and a 24-hour run using

wao b@7i2asstificial organ system and Fig. 11 iBCHUS2006/033262
graphi cal representation of in vitro amoni a cl earance
with a 6-hour and a 24-hour run using the
bioartificial organ system Fig. 12 is a schematic
showi ng the process undertaken by a human tissue slice
apparatus of the present disclosure; Fig. 13 is a
flomchart of an enbodi nent dennnstrating a met hod of

ot a0 SeP ot ST PRl o £ Bt lsRRRITRL OB FR witn 2

6I%mﬁa?rmaQH&fdm$Uh%Ir@Eﬁélm@tlﬁE§CﬁlgBﬁ|@§teQﬁ used in
the present disclosure, the term"regi nen' shal | be

under g{y090 i§ @ Q%hlc%ﬂ?eﬂ"eséﬁtraﬁoﬁrdﬂgﬁ VitF® DR RBRcentration with a
t herapéutic agents, nucleic acids, peptides
6-hewrdr a 24shourirundising tb@dm@artlamab@rg@ntﬁyﬁf@neam@ t hat
may be applied to a cell or tissue. The present
i nvenFlgr 1hds adgrepbical eeprasentafionvéd widuaamanya cleardrnge with a

6-boirande Xh &y BT e oty iTreomedreSblery, *hor
ot ovi G- 17 61 FoSEROmaRE IS h Brosest 'ﬂ&i%rrﬁ%g'reﬁ By a human
tlsggé.tshég?gﬁ?rtaﬁ?s Sfﬁ'\b&g%eﬁ’cfdl&%@ﬁ@nds prior to actual

admnis on of conpounds to live patients. The

conmpognd’
o OHEE T35 B L3R SRRy SSMERL e rotpod of usig
a hlavwaraissué iaﬁdrtneamﬁt:lad oEfanosystem &b lobtain fuseful hresuum act:ordlng to
tissues, both human animal, to be cultured and for
enpbedimests @ thpr?ﬁ%“tc‘ﬁﬁ‘geﬂH&- on the tissue. For newdrug
conpounds, the FDA will ask, at a m ninmum the new

drug peplilEDEsERPTION devel op a pharnmacol ogic profile
of th‘éTl"W(‘Z‘)_d'(?tFrm ne the acute toxicity of the

drug hg u%%d n‘~?%$é Pé@én% B%&ld“‘s%ré’ftgé%r‘ﬁ’i“‘r%glrﬁ@ﬁ’ $rRAll be understood
conduct s I es

ort- mtOXICIty st’u _ _
to mean one or more drugs, compounds, therapeutic agents, nucleic acids,

peptides, metabolites, viruses, bacteria, or other agents that may be applied to a

" cell or tissue.

The present inventor has discovered an improved modular system for
circulating plasma about slices of organs from animals to create a system for

human tissue testing, inter alia.

Another object of the present disclosure is to provide an effective method
using a platform for testing of the efficacy of compounds prior to actual
administration of the compounds to live patients. The compound’s toxic and
pharmacologic effects are realized through in vivo and in vifro animal testing.
However, the present disclosure allows for the use of tissues, both human and

animal, to be cultured and for the testing of the compound on the tissue. For new
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ranging from2 weeks to 3 nonths, depending on the
proposed duration and use of the substance in the
w@e@posad cl i nical studies. The process i s conplT/Us10861033262
and costly, with hundreds and sonetines thousands of
conmpounds being tested. A further object of the
present disclosure is to provide a nethod upon which a
drug regi nmen, for exanple, a chenotherapeutic reginen,
can be personalized for individual users. Generally
speaki ng, w th chenot herapeutic regi nens, not al

i ' t i : .
GBI b IRERIE Aol i 155 ey, A Woptcant to: (1
deveddp aqiharmaicologicprfofitr efthepdruge(R).detérnipe dseaicute toxicity of the
oo RO n & TR ave S5 R T Sl sues

e tiard Y : . .
RTINS 653 o Va4 by U, 6] BETRR anc use
ofdtheciubstance in the piopeseatbclinicalsstudies. Phepragassaadcomplicated and

h f h d . di d.th i.n.whijch
o085l Blih dlinglets 2 Sl AR o PRI i ested.
i soud tiffer obiedto G BRredent Glsuieuis iS 3p Riuktd: s irBethod upon
whi,@haabicx<Pg<T.V;ti'fefdiﬁ?ﬂeﬁ,I 4 %Wé}%ﬁerﬁ%bré’d&ﬂiﬁr ?ég?iﬁ'fen, can be

tissue cells that are not part of a bioartificia
peysgaalizegs femindividuplausesul Gengrallymapeakisguavith themotherapeutic

i th ' t of th I .
BRI BMehlin % BB U SAeShal AEal PREDS: Atrpokiai tht
is neffautivet inadnel ptiedt WP iddffecle o gRAiferehtepafi@it. The present
eval uation, detection, and testing of drug candi dates,

digglggrea REp\idesy anBietbed i toeteshthenelbepey £f el diyig regimen prior to
: : n ti L :
SRR o BReReC R O7 Scly DB R U, ot peeheimen t
eaabspatiegtof human tissue and bioartificial organs are
expressly contenpl ated. Moreover, in other

enbodiAnfenther bbjechet thedsreséntt disclps@eds o Brasd@altesedmh platform
be use ith conventiognal tissue sanples. However

d )
ang,mgthed dartbe; %tuﬁ’éﬁf disease; ane the wayst in; which campoyngs affect a
tissG8UpAticaRtly 'UefHg Flihan tdEGoTes -

For the purposes of this disclosure, the term tissue sample, tissue slice, or
tissue aliquot refers to a bioartificial organ system or cell cultures of tissue cells
that are not part of a bioartificial organ system, and particularly human tissue.

In accordance with an embodiment of the present disclosure, there is
provided a human tissue testing method that uses a bioartificial organ system for
evaluation, detection, and testing of drug candidates, drugs and drug metabolites
as incorporated by reference. The system has a human tissue slice culture
apparatus. Other similar systems that allow for testing of human tissue and

bioartificial organs are expressly contemplated. Moreover, in other embodiments,
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The present disclosure provides a nethod for hunman
tissue testing that provides a way to personalize
W@ h@moed1es apeuti ¢ regi mens in individual pati ePCBUS1006/033262
predict toxicity of a conpound in normal tissues, and
to study disease. According to an enbodi nent, during
surgery, for exanple a biopsy, a sanple of tissue is
extracted. The sanple is sliced into a plurality of
tissue slices. Various chenotherapeutic reginens are
applied to each tissue slice. After the reginen is
th& qﬁg{h%‘d@' o# e rcpﬁéé’éﬁts d%ﬁ%s&%'?ﬁéﬂ%%é Rsd§ L B YhveRBonal tissue
efrrcacy of each reginen. By conparing vari ous
sangdeste Hewever, dSnman tissliecisamostreffegtive forcgetingy mealdinnayesults and
be _designed based on the results fromthe tests. O her
re@listiciW4EIMRS: for a chenpsensitivity tester are to
study_and evaluate toxicity, and study and evaluate
hi st opae teesgyit. disslgsure providlesca snethpd foe prmasiisgueotesting that

orQligds HQN%)?Q% b@%oﬁ&ﬁi{@ﬁéﬂo{ﬂér%ﬂfoﬁgﬁﬁeﬁ mnﬁﬂl‘f‘d&{a& patients, to

present osure. Fromreservol r culture ne
prédict woxigityrafda cethponnd ih meripabtiesuEspantiZo stidhdisease. According
bi oreactor 15 |s., at |east one tissue s|ice apgara]tus . .
to 25) eHASKMEB TG SO 481 SHAmAG &5 BIOPSY; Bcsaigple of tissue is
e e t ' hgs (S ' RAagan i
SRR SRl 0SS TR i [ dibopnciarons
chefmothisrapeltic regimenisuane appledr toderahdtissuenslidgee After the regimen is

bi or eagt or he culture di | evel, begins to ri .
o, fhe NS A s A a? AarTb e SEIcHEY o ael Fegimen. By
conpaihgalhiugs régihss|getsonalidetl cctrnsthetapeulie! legiméhs may be

conpounds that are introduced via the culture nedi um
designgenasedgen i thei fesyirudeampfhgatesial f&ther 1appligatigns for a

; e
chpftibsestiJfy FEP Rle o085 e RSN RIY Sl d sERYShd Bualuate
histbpathologygas val ve coul d be on the side or bottom of '
the chanber, provided with an appropriate seal to

prevery. | paikage sehemnafit kpr@stntation’ hsf dasy itesting system 10 in

preferabl ya m xture of 95% Q2 by vol unme and 5% CO2 b i
acgerdanse Wit the psesant; disclasurg. Frevsigseniolin e @lltp%meﬁxl(um 13 is

infr@ad B AR He biFeSOBIIST WitHi? YittehBBr 98Sis VR I¥8sE8KE tissue slice
apparatus 20, which comprises at least one tissue slice 23 arranged between two
wire meshes 21 (see Figs. 7A and 7B) and placed vertically parallel within
bioreactor 15. As culture medium is introduced into the bioreactor, the culture
medium level begins to rise until it comes into contact with the tissue slices, which
allows tissue slices 23 to contact a myriad of compounds that are introduced via

the culture medium.

Oxygenated gas is introduced by gas valve 151 in the top of the chamber.
Although the gas valve is shown in the top of the chamber, it is also contemplated
herein that the gas valve could be on the side or bottom of the chamber, provided
with an appropriate seal to prevent leakage of liquid medium. The gas is preferably
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di scharged therefrom while controlling the pressure
by a pressure controller (not shown). A solenoid valve
W@ 2003023168 shown) may be coupled with the presBUF/ES2006/033262
controller to maintain a pre-set gas pressure. Gas
sterilizing device 18, for exanple, a syringe filter
havi ng a pore size of about 0.22mm is preferably
installed in gas valve 151 to filter out m crobes,
thereby sterilizing the supply gas to the chanber. Gas
check valve 11 with gas sterilizing device 18 is

2 Biduls 58508 Qs BE ST RiE R (GF ROIGREY Bl R supplied at
r@és'ﬁ?é ﬁﬁﬁ{;iﬂﬁu MP{ lth 20 IATM @b thBecHanfisarethsbugle she gas valve and

I ncl udin man tissue is an inportant feature of th
dlsthamd herefroim, while pondiollinsstherirossiieied RIEEHS pRntroller (not

sh%xﬁ/gl? e%(PlgFI%I fal?é” (Eié(rgale D?ﬂ? ggg\rﬁbﬁ '?ﬁaaf‘ fbeow&agagﬁféh %Re S pressure
cohfrbﬂ?érg h) trhaintainea Vpnrd—setn past pessbenb@as astdarrllheg dewce 18, for

xamal G Syiingiies has 3 Barespize i abait §2e8R b oidBraniy nstalled
in 1%%% Ae t1!?‘51 faTEéJ 6u13 oﬁéé th%réta/ SieinSing k! gkl @a% to the

gas at exposure-time ratio
chaaﬂ@rn@afsrcjmchbmwe 111w1tlm galsosienlnzmg dAvncat‘la) impoaitioned on the
: to about /1:3.5 ound t ff
megiimarasgriay Bt Zahise - qoues. 8 su e PRt iht fisquorr and
at,qgs?ﬁé,@ctlve al t hough changi ng these paraneters are
certainly within the normal skill |evel of an artisan.

Punp %bmzﬁﬁ r9|o$ tﬁé“flséhé"@lleés ﬁ@lu@:liﬂgt HOMafegsid isTae |mportant

rate In tissue slice is alternately exposed t
featase afidhe umuanltlennibedmsuersllsspmfas:mful:@h HydEbthGhéupléJtQS of the

f t abol In th td
o R 598 Sl PP P RS B e SR A b e plesma
is %@lbbll@d“tﬁfou@hotﬁéeréger\‘khﬁ ihtoPheothambet addne® oRygenated gas is
pl asma wi | known to a person of ordinary skill

supijed dpugh dhe dep 10f tiyp Shetbess Fagt (s SURIISE: St Eaular infervals so
thGERREL REBIRaR S sges 1 Ll RihaRAf G adum and to

th@xjagedt airaéb(padsLﬂe-tu&i\\é crhtlcalrmglngrirdrmabout d:1 tcsabeut 1:4. A ratio of
ab%llj.llt t1 u2r g tg %lbloaf 1:3 oé ha 6Been Fou\#d ttg be ef?ectl\slg an(? a ratloiog ré\bout 1:1
or 1:3 has also been found to be effective, although changing these parameters
are certainly within the normal skill level of an artisan. Pump 19 controls the flow of
the culture medium. The rate in which a tissue slice is alternately exposed to gas

and culture medium corresponds roughly to the rate of metabolism.

In the present disclosure Waymouth MB 752/1 culture medium is
preferred over plasma. The particular choice of the type of culture medium or
plasma will be known to a person of ordinary skill and may vary from cell type to
cell type. To prevent central necrosis, the gas mixture described above is 95% O
and 5% CO.. Since this mixture may produce free oxygen radicals, which are
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concentration of glutathione and vitam n E, as oxygen
free radi cal scavengers and anti-oxidants, are added
waea7eefapd enented with 10% i nactivated fetal bPYI/IE2006/033262

serum and L-glutam ne. Referring nowto Fig. 2, an

enbodi nent of a human tissue and bioartificial organ
system 10 is shown. Bioartificial organ system 10
conprises one or nore bioreactors 15 disposed in

i ncubator 32 that regulates tenperature and humdity

wi thin the chanber. Incubator 32 allows users to

e condi ftions I
oftef Jhpdt ot Sl TS aReIR: | oo eSBPpld, S, 19603 mples a high
coﬁé@ﬁt@ion utaltifibAe fapE Witadiih IE, tg @W@éntfréﬁi‘radﬁftﬂ schv&mg%rs and
a suitable incubator systemfor tissue cultur

anvlmwdammmre mdded and sippleraguicte¥itho 10 ﬂrr?@rtlvated fetal bovine
Lt ati ' d b hab
b abPd- BB or< 15 Ench bi or eactor 15 hol ds one
Ot R i o 5 Fi8 2 A it iR BB 88le R bioartifcia

orééﬁ @?ﬁbh’\/q?b)ds sFBWnV\@loﬂ’ﬂﬁéiQI 6RJre S8R 10 Tonfistiselsnene or more
hat "the tissue slice is substantially exposed to

bieraaetors 1hedisposed ik mwubator (Rethat yegwa t%fm%?k&liﬁ @k gumidity
w:t&ﬂg tﬁ%or%qt]ﬁt?ell Iﬁé#ﬂ?até 55 € 1lowsS LB 'r@{;#lgge:)ﬂ?égf&q\dﬁfbns of a

TOVI es an Inte

biszptifidiall lolrgmwtbﬂsmfa‘fgarm:htentm dfloa‘umtle:at idrgan ais exgmed to optimal
system 10 operation.  For exa

coné@enﬁsfor VIRbIltY rRvep dimed The 4 ES' na&%@eéﬂ?%&@%ﬂéﬁem for
tlsﬁﬁ’eﬁﬁﬂe ie ﬁ/\f@lskrﬂi% ﬁ%&?’rﬁaﬁ@ FEd(U?'r‘eg% fPthee eediRties

roug corresponds to netabolismrates.

Sl m | %éésé@ﬁw Qﬁl?né Phtcﬂgﬁ]b@?%ﬁé”@néaér rd'Bib fors 15. Each

regul a usi ng con as we as o
bigreaet®s aAbyhalgs bati crrgnpw lumaap tissud\stitesor aamblﬂso Rthpr 30 turns

bidlaciAdocion bt ALy eSO BSetal TRV BnaSe fgtfeshonds to
th(\é/‘;héwﬁ g%? g\‘\egﬂséﬁé/"sﬁdé |§' élrbs?ant'bhf eRpbSed PVt FeThegibm! Likewise,

_ | oreact or 15 i nst al i n incubator 32. For
the dsye pbase ngriespondsi te hetime tbedn%aetsﬂﬁe 15 suhatangaliyt exposed to

gas. Control module 34 provides an interface for controlling the parameters of
bioartificial organ system 10 operation. For example, using control modules, the
time period that human tissue slices are exposed to gas and culture medium may
be regulated, which roughly corresponds to metabolism rates. 7Similarly the gas to
culture medium ratios may be regulated using control module 34, as well as other
necessary operating parameters. Within incubator 32, gas and culture medium
supplies are provided as would be understood by a person of ordinary skill in the
art.

Turning now to Fig. 3, there is shown a close-up view of a bioreactor 15
installed in incubator 32. For ease of ingress and egress, bioreactor 15 and rotator

30 may be affixed to a platform that slides into and out of incubator 32. When

1"



10

15

20

25

30 may be affixed to a platformthat slides into and

out of incubator 32. Weninstalled in incubator 32,
we@amh/okiles eact or 15 is connected to gas and cuP€T/US2006/033262

medi um supplies, 36 and 38 respectively. As shown in

t he enbodi nent of Fig. 3, gas valves 151 (one for each

ti ssue slice apparatus chanber 155) connects to gas

supply 36. As shown in Fig. 3, manifold system 17 is

disposed bet ween gas val ves 151 and gas supply 36. Gas

filter as preV|oust described, is installed

T SR Ao SR8 s T G S

mdBGmUWsIBE! 36 3Bd 33/ tdgpertivagi A8 'sholineih th8, erBBodiment of Fig. 3,

previously described, is disposed between cul ture
gaawaives Eaip(eing foseachitissna slice apraratusvaiamker b)) connects to gas

SUTP,&%]%;% ﬁo&ﬂ% bofgilg eg%éﬂlfglggsyifgrﬂ 1t7r\§ rcl?%io%eﬁ AR gas valves

154 HHd gae stpsip S6aGasdiler 18bhe pa@dously Ideberlhmdes mstaitécbbetween
a person of ordinary skill in the art, the enbodi nent

gas APy rBEragd 9a% GRS 451 o SUNLATY, | Sy/tuge TRERI (AlGR: 153 are

P [ t

coBhbEEARLAEHL IEAT LRI (SHEIE fogin e, wsHeviously

desambed/ ishdispdsent between cakerel Giedium smpmlseéﬁt and qpltgre medium
tl ']?‘Sréﬁe i nterconnected. Gas valves 151 nay are

va ly connected to gas supply 36 and are in gas

o g Gtebticn rtpf'pvzséiﬁ%g. Figy o JBRE 45 Shewip ATt @masdiment of
bldrgaéfo? S A%bﬁﬁ? LFrQﬁ'&%e br déé@ad’&b‘lé‘ afd Wil MeYuiderstood

tue turema um val ves 153 are
byi mpérsmndofounmnarly skilliinthevarth the eswedihéntesshowminalbigs 4 comprises

h 55 d th
o SRRt 8 a8 e 15e HhEBRIT ohABhH T e gt B Each tissue
ohedarR0s Thakiser e@p Brfoﬁﬁééfbyﬁﬁéﬁe@léd &aatsanakn bioreactor base
b|o actor cover 158 and bi oreactor base 157.

158 andabicseactor sover s alggntﬁay‘ow%@d oGraSngatysaéoi%‘érmay are

sim ' t hat
ty%fsgw gé?lg%{%(ge[g %s&é@yﬁ% rafé'gc r%r 0@552%8 l?@?%tul)nn with tissue
slitd tappaatns chachbee nibsofor dhé purpesedofprviding disseel slites contalned
actual choice of device sergl nﬁ; as bi or eafct 0
in disguerslicgapparatugechamber 155 with a supply of a desired ¢ gas mixture.
Culture medium valves 153 are in fluid communication with tissue slice apparatus
chamber 155 and serve the same function for culture medium as gas valve 151
does for gas. According to embodiments, bioreactor cover sealers 159 seal
bioreactor cover 158 and bioreactor base 157. Bioreactor cover sealer 159 may be
an O-ring or other similar device that prevent fluid leakage when bioreactor base
157 and bioreactor cover 158 are in an interconnected configuration, and when
inverted the actual choice of device serving as bioreactor cover sealer 159 will be

understood and appreciated by a person of ordinary skill in the art.
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under st ood and appreci ated by a person of ordinary

skill in the art.According to an enbodi nent shown in
wo-e@7/05152ach human tissue slice apparatus chaPr@BEUSDB&E033262

accommpdat es at | east one tissue slice apparatus 20.

When uni nterconnected, tissue slice apparatus 20 may

be inserted into a cavity formng a part of tissue

slice apparatus chanber 155 in bioreactor base 157.

According to the exenplary enbodi nent, a single hunman

tissue slice apparatus 20 is inserted into each

cavit u t ' S :

20 riSiadals e dmBhamERBRENE Fi, £ 8 BLRH hwe sice

appargtusveliimigeal 8 @wcabiminodattes Ia$sleastsbn© Etlsaneaslmbuapparatus 20.
chanmbers 155 in a pioreactor 15. Nonet hel ess,
Whes dgintesganestas dissue Slirs |apnasatys Mg g?ﬁyabﬁdﬂ%ertﬁd into a cavity

foﬁpﬂgea%ﬁ of idsdl s s@%gaghéﬁbwéhhgggﬁﬁnﬁ HbreBER base 157.

ce appara ers varl ous
Agvondiag do die ekemptarg entodapeat; atsisgle ROngretissuensiice apparatus 20
t us cha After e ch ti

1 |
s SNSSHEd, ey Saelh Ay Yes MIUGTRC AT TiTaaR disHer Sie, gpbatuses 20,
hoRRRAT akisy B@%mﬁlb?e&% a Qin@[eeﬁiﬂrééctﬁp\’l%r byfuiﬁomamg a plurality of

i nt erconnect ed Wi bi oreaCtor base 15
tissue slice mpparaits chambese16b inm bl@r@mcprew V\Nonetheless the present

IS ER bt s ottty Bt HERELER 13 TR coBffisR) various
nupb&Bbfdlrhan eissslslice appaiayus3ShanbderxPss,i mvgrlous numbers of
accordi ngly conducted. As previously descri bed and

tisSHEGHCH \APRAT HBeRI 2ARr human §ssue SidenaRperalus, Ehampep 155. After
e%@gﬂ %%ll&g éﬁ%ar&ﬁgpébs ﬁ\s@l’té‘{j ahid X} r{“?%gﬁ? h%lrcé apparatus

SPalnl ess st el or-o
chamibesrs al 55, thieteacton| abvee 1580mnteyccmr}m:texb withf bioretiabar pase 157.

OR e oSl S Y S RN eI Siea Bofer 150.
Bléreadé@or'%ﬁ\%? theht b%&ﬁa@écﬁﬁu&?%chﬁﬂﬁirbﬁraﬂu ééhﬁé&édlﬁ/;/th gas supply

slice apparatus clips be under st ood
3Gand sultigretmadiust seppriy 63t3rﬂd:¢<>ﬂ@§t§n@ﬂ8 lmgaendingly soeducted.
slices may need be optim zed for each protocol and may
vary Asomeriqushi deatribesl exdeas mmr’nnj/ ahsembodtment in Fig. 6,

hLH\%r? Lflgsuef \ﬁﬁogrrglgﬁggattués éB (ernée§( %g%pnsg a Hergllty o? més evémﬂ Meshes
21 may be made of stainless steel or other materials that would be known by a
person of ordinary skill in the art, as described previously. One or more tissue
slices 23 are placed between adjacent meshes 21 and meshes 21 are clasped
together with tissue slice apparatus clips 24. It will be understood by artisans that
size and thickness of human tissues slices may need be optimized for each

protocol and may vary from experiment to experiment and tissue to tissue.

According to the exemplary embodiment shown in Fig. 6, two meshes 21
form human tissue slice apparatus 23. The tissue slices 23 are disposed in the
lower 40% of human tissue slice apparatus 20 according to the exemplary
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form human tissue slice apparatus 23. The tissue
slices 23 are disposed in the | ower 40% of human
WO e@30es1s3 | ce apparatus 20 according to the  PCT/US2006/033262
exenpl aryenbodi ment. This configuration of tissue
slices 23 in tissue slice apparatus 20 ensures that
the tissue slice is fully exposed to both the dry and
wet cycles. Figs. 7A and 7B show sim | ar enbodi nents
of human tissue slice apparatus 20. Two stainl ess
steel neshes 2 1, the size of which can be chosen

erﬁ Mehd THE gc?r{fﬁnug%xtﬂﬂg P?fglﬁgl!i@ shoadroay in ir%‘ﬁfﬁe sﬁ(‘%’ apparatus 20

es are pr ged i n para
ensm‘rmsjllhaeﬂ“te tigdue s’neehsmllyaamoab@m batmthéﬁdrmann!owet ojichs.
Al so, in an enbodi nent, the neshes are pressed to

ensureigg or/A sarent7g | ﬁm3§mllaetmbmlmh§30f2 human aissue slice
pl ur al L%)y of tissue slices 23, such as_|iver slices

apperathg |TW%r$tQjP@@§I§Ie‘F|a'§‘ﬁﬁbﬁ5 2th dhe wizeneE Mbich £an be chosen
ba%%?hbh Otﬂgd ALRAGTs o dtﬂeof:hénfﬁelhu'me%]'é\ﬁéuﬁe%h%lgga‘;‘rﬁepreferably

enoug roomso as to not crush't uman
arséngeelsm garallell hnahcembbdimdmmheuhésbesehaw about 3a.26 mm pore

Si2q- HSGgin Py Sgd Rt BV RESR ISy BT ToersH dhmpfiire consistent
ﬂaﬁ%ﬁ%e rBe‘RK/%éh Ryl 21:?? ﬁ;gtﬁbhﬂyqsf%shstmsg 23h %qu?%QEIﬁ/er slices

I's to be understoo the efficiency o
araam@@dan @ ordedy fastiemt Theptyo me@haarab@posmoneé weeach side of the

slic f th | . . .
bt FesRarcrs i Abalk rduReSasts B6cGRR 16 liman fssug stces,
b&%&@mplrﬂﬂ@dhéﬁﬁéumawnﬂgrﬂbetha@ftha?%hfﬁoe gét Washed away by the

used. If a single nesh is used, it is forned to

culture gefiumatAlthoagh Bigst 74 |apd ﬁﬁn%{?P"Vl%é@'ét'W'Vc%aﬁ?umber of
tls‘s[lsfﬁf&é&o;?ééﬁl&%qa b%%%@n "’}Hg rtn%sﬁgé aLnlstfbe'B‘e' Unﬂgl%?ood that the
efﬁmemtayobf/ ‘thoke rwpraratueds Lﬂepmmlent Hprranthbl Bsmbeslof dfssuéashces and
S PhiTe 1OSUE SIoonceIBRIRY. AROIRBI: feRib Sio gheghes 21 are
sh%ﬂﬁ\a'it% lé%nté'r’Hggﬂ?i ’%he?ariélé%g rﬁIn%@rWﬁﬁé%é’s Q@Wﬁmbeﬁs%@ If a single

and may be us ngeably-w th ani mal tissues.
megindd és bsedhobis fokmnetda sueraundeaﬁ lnast partialys hemnars tiggue slices 23

B DobFBE e B8 BT i T e T GO e mesi
could be formed in a suitably dimensioned U-shape.

Human tissue slices 23 used in the present disclosure may be obtained
from a suitable source, depending on the intended use of the apparatus. Human
tissues are expressly contemplated and may be used interchangeably with animal
tissues. However, those skilled realize inherent benefits of human tissue. Tissue
slices 23 may be of any size or shape suitable for maintaining the viability and
essential functions thereof. In the present disclosure thickness of tissue slices 23

shown to be effective have a thickness ranging from about 10 um to about 2,000
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essential functions thereof. In the present disclosure
t hi ckness of tissue slices 23 shown to be effective
whawe/0z15hi ckness rangi ng from about 10 nm t o BODUS2006/033262

2,000mm A thickness is fromabout 100 nmto about 500

nm has been determned to effective in particular
experienents. The present disclosure is ideally suited

to methods of testing the toxicity and efficiency of a
drug. The testing is acconplished by exposing tissue
slices to a drug or drug candidate and observing t he

rfoteblrka®a e Bl BRASE105 0F 1€ Bonlit 3ho i 48 B ekerined to

efféRties irParticOlar @xpsiémenmoni a and |idocaine are
common conpounds that can be netabolized by healthy

"VerThJ?ﬁ Jré?'lt'o‘Pé’&l r8>i§rl@éf=1§|§/e lp;ﬂnetﬁ&et biNbstiAg the toxicity

appl i ed Iver-slices dinthe art Wl
andeefﬁgnenzyeof Balrug.i The ;eed:ﬁgtmecmrepwtedobssexwm@tlasue shces to a

o irier pirate g Phesg, e b ot R ssues. gpen s fiver, to

m@dalb@u@é 8, cotipdLBRE twHIE® ceRIPRRNE briits mpRIbolitks Gabel dddted. For
one tissue aliquot in the bioartificial organ system

EXAMEE, APMaNA ePRd nddoeqing @repsemMerkt aom@ogatiﬁeiﬂ@i can be
b B0SRRL B BB . 158 SR SGIBY o B 5684 s apoted

toclivapistitesl, Those dkilledaine thoo mplanditl reéagize Itbenutmlty tdfiethe present
data provi des for various utilities of the present
d'%ﬁ'%%‘”@ﬁ?r%o pliedde otfheiPropps. exarrpl e, detection of
mtotic act|V|t%/ cyto-toxicity paraneters, and
hi st offhtaidendy . teshcdhametheeapeutisniaghaenat an theedigsue slices or

allgﬁﬁfg L Ié&%thgﬁg ﬂdhrfdofsnabﬁ dh %} IL48 5“?% sye aliguot in the

SetT Ve chenmpt Nerapeyt ic or a
bigamtificial o;gaenobystemnAﬁér a tpeedemrmlnexd tofie elapseendatmpcga’nluiered In

conpou or f r stu of car ci ogen,esis, for .
caBhAmpea e e dongiopRisa bRruplieed Tay be der vec
fromthe data, and varlatlons in the design of th
exper Onsatthe festing ameaeh sske slicec@isaliguokfs %RIBP?"%FF tgg,data are

ark@! Icinh o'nn?f ﬂ"?e 'd?:\ft IHQQ fQPrv'arsgs Lﬁ!jlaés ot thelpresent

rmnstrat e principles an
dla;jpsurat uaels:dlng, for example detectlon of mltotic activity, cyto-toxicity
parameters, and histopathology. Once derived from the data, these results are
useful in formulation of the most effective chemotherapeutic regimen for a patient,
for general prediction of the toxicity of a given compound or compounds, or for
study of carcinogenesis, for example. Naturally, other inferences may be derived
from the data, and variations in the design of the experiments using the tissue

slices or aliquots allow for variations in the information derived.

Figs. 8-11 demonstrate the utility of the principles and apparatuses
disclosed herein using liver slices as the tissue sample. The data presented in
Figs. 8 and 9 demonstrates the ability of the bioartificial organ system to clear
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di scl osed herein using liver slices as the tissue

sanple. The data presented in Figs. 8 and 9
waletwonstisat es the ability of the bioartificial POF/Us2906/033262

systemto clearlidocaine over tine. Simlarly, Fig. 10

shows the increase in concentration being managed over

time, which substantially sinulates in vivo physiol ogy

of sanples. Finally, Fig. 11 denonstrates the ability

of the teachings of the present disclosure to detoxify

amoni a. The data presented in Figs. 8-1 1 are not

id e ihafTh i OH Ot Sh RIS e&%é@l- ;
Ildrdggﬂwgd?%gn?égé%qﬁg%qg?' ?ﬂeéhpresent Hgl?%a.cﬁeg,sﬁu?e W latlon being
maoaged eveb dimerewkicl substhaiials sinawlatashian wiebiphysilogy of samples.

Bk, 30 ol B 588 B Moo
toag6texIw i Aimohid. | Fie R prSsdntedis qi‘]%%,glghait RS nbP inteﬂged to be

_configuration that are not exactly licative of the
liraiting opte semasstmte tenactraliesulls theneachingg of tire prasent disclosure

' : ' . far of .t he .
iSO 08 R0 o bt TR DRI Bh A3 ik achings of the
presboiddiselosuredilios datehded Iativaribogdedfigdrbions WANasdsBpIRh similar
refsslgf.téﬁs 23 and seal ed. Bioreactor 15 nmay be identical

iG9BAgYrads dpoetiighEatiamthat aseHat exasty duplieative of the

dath it sdrted derdiHnctional i ty. Bioreactor is connected to
at '| east one cul ture nediumreservoir 12 which

cnbodianie AP PR, Pl oTreian 8ol & ¢ ryethod for
usef oft thesagparbtuses ajfisrosddiseeha eyosdihgTo ah émbbeiMent, bioreactor
um reservoirs my be used to su

| ' pl
1% 13 :'flejﬁr‘fiemfmmuar@ﬁbﬁaf% Yret i sﬁ@éicml@dgﬁg@%@tort Hz2 may be
ARSI € s S, BRI N 266 5 Sl wih simier
fuagiienadityy Sioteackwris cobSe¢tedeto at lgast Hhg culiiire edidr meservoir 12
WERTORFA B RS P SRR, AIZBISHG 5 dbhigents in wich
bicleagtus coriiseaca PlnBliyesh tdsue gidbl asaraRA! sHBmbers 155, different

containing a conpound to be tested on the tissue _
cufipre axedigmsigserirs| gy i Heedto supplyi eulfure vaedions depending on

B8 BPE M elord SRR BlarbBS LAt o
ensbodimeniyirioredetorn 5 comprises 6 tissue slice apparatus chambers 155 (see,
e.g., Fig. 5). The first chamber may be used as a control wherein culture medium
is supplied with no additives. The other 5 chambers may be supplied with culture
medium containing a compound to be tested on the tissue slices 23 such as
lidocaine or ammonia in various concentrations. Similarly, all or some of tissue
slice apparatus chambers 155 may be supplied with the exact same compounds in
order to have multiple sets of results or to prevent fouling of a particular tissue
slice apparatus chamber 155 from preventing retrieval of reéults. The exact |

experimental design and protocol, however, are configurable in many variations as
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order to have multiple sets of results or to prevent
fouling of a particular tissue slice apparatus chanber
was®70e:ams preventing retrieval of results. TheP@€RES1006/033262
experinmental design and protocol, however, are
configurable in many variati ons aswoul d be known and
under st ood by a person of ordinary skill in the art.
According to enbodi nents, filter 18 may be di sposed
between cul ture nediumreservoir 12 and bioreactor 15.
Bi oreactor 15 is also connected to a gas supply 40.

wEalRl 158/ RRGWN B W&ﬁboﬁﬂ%ﬁﬁfbers”bnmﬂ brfitfary lg%é%ﬁ According
and concentrations accor to experinental desi

toagrabpdimesisl Btertidmay by d'SPO§Eﬂd?Q’§W§QE aslipps me!d)umayeservow 12
,ﬁgﬁ)?%g Tﬁ to all tissue slice apparatus chambers

eless a plurality of gas suppl i es 40 may

be us [ e nd cal |l ed f.or exper tal

dos! BRI L i a5k conupsigd 8 @ raRsshEhb s IOt Bassupply may
sdkﬁ)I Maé&ésﬂ'mp%ﬁn@ﬂmnmsﬂm Y cBRcéifhtions according to

|oreactor 15. After culture nmediumand gas is

expasigerdal designs rand psetocelsi dJypigphwr at sisglehgaeupplis 40 may be

A BERAFA 1 56 B4R BraoBle i Elhsd 4Bty of
gExpamslidst40 endyt be eiserldf dasipstl apdcallddifer B?)é)(@%nmental design or
acconmplished in nultiple ways., For exang’érg culture

priiRol nAGRerding: tresmbedimgnis! dlerarls igposed between gas
s@p‘ifﬁ@%ﬁ'@for@%eﬂ?% either gas or culture mediumis in

tissue slice apparatus chanber 155 at any one given

o 9L SR BT S A Bt S, vt

chrapaberm 5 bigaactorisc s aineulbatell fal @ igiver Ssatdds lof cme. During
ar at us cha er 155, This may be acconplished by
ingitaationn QS§%§ I¢¢ss 3[R aliarnglely SxBoRRE i pultineymgdien fapgas. This

m?ét? 'b}é?‘bc@hﬁhbﬁé % Al rﬁ&Péxé?ﬂ@féE%ﬁlﬁ%’@?né&uWﬁﬁd gas may

y su mer ge Thodul ture e
be inédtgdrand tecovered affernately st that iesthienldag ex polted medium is in

osB3 ek BB BT o S 30 T i e oreactor
156|erﬁ§ye bRPEtafid So2that Hdiee ¥a@nhpRki RS MBridtey bYsesed kd culture
medium and gas, which are both held in tissue slice apparatus chamber 155. This
may be accomplished by ensuring that tissue samples 23 occupy only a certain
‘volume of tissue slice apparatus chamber 155 so that it is fully submerged in
culture medium in one configuration, but upon rotation is fully exposed to gas.
Fig. 6 demonstrates an embodiment reflecting this idea, wherein tissue sample 23
occupies 40% of tissue slice apparatus 20. Other variations on this idea will be
understood by a person of ordinary skill in the art.

At various points during an experiment samples of culture medium may
be removed for testing. According to the embodiment shown in Fig. 12, drain

pump 60 may remove an aliquot of culture medium. Once removed, culture
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understood by a person of ordinary skill in the art.

At various points during an experinment sanples of
w@iorarasiredi um may be renoved for testing. AcCPOF/UBI906/033262

to the enbodi nent shown in Fig. 12, drain punp 60 nay

renove an aliquot of culture nmedium Once renoved,

cul turenmedi um may have any gas extracted at the sane

time captured in bubble trap 70. Thereafter, the

culture nmediumaliquot is held and tested in a

processed culture nediumreservoir 50. Once tested, it

g Sy A CHAGEE Rl 2o S b s blbesean 7o
THAREMEY cER@e meRiun Gliqlist is!l helatdrat essted Wtahprbcebsed culture

testing human_tissues using various conpounds and
medivgt apseryoir| 0+t IKnasx depledr yit meande returned ute diergaetor 15 or

e Rt HobaSe Wi e VR Pl S =c O e

chenot her apeutic,reai nen, _tis [ Vi fromth

pati eff! Q'ﬁgo *FﬁgYVPe'&i Fn@ fiﬁ'ﬂ%ﬁﬂ@%gg é‘i‘%@Sd (g]otpsﬁng human
tis8tddMisthg 8RR e8MmPduhal CaritRgubstahes® Vipditrnexempriptnethod, a

to a variety of cancer fighting drug cocktails to

tissue cxamiple is irxtractad dwidng sbrgengr Tissee gamrefeies tachaduman. For

t ost ed 1| ar .y S ) . _

b8 e Pl b b PTG AR YR removec

framie@le patient fbrwhdm tastredinm@missio beigreatetli Fpnexampldyecancerous
used initially. After a compound . is deened

. af e | .
tisgHe ey BeuaMoyed ANMPXRGSSH O 2 YATPY mﬁ@ﬁgﬂmgw cocktails
to [d&EMAhe RS bebPAORb fethbBrRATRCLAILSR IteStdbS SRRy, in toxicity
I'ssue slices nay be obtained 1 ncidental to other
testingyapplestions,i tisspedomd laryssultabie hathaspercanin (Hopgt may be used.
in.,the tissue, sanpl e

Acgrdofp FhutedifEis ravRLtnse Fagirey MER:ARRLR Gampound

is ARbAIdMeshENAENMEl SRbicN hunitfrassid sdrhpe ﬂhazitﬁén aised to further
tissue sanple directly fromthe patient either during

test tawigity of theeeprapeyed or sdbsiane¢sg an operati on
specifically designed to obtain a tissue sanple. O her ]
cheno$isseet shdesy raap| be aobtainedragcideriabt the otheiustiegerigs or in

prg)ci:es uurgssgg?lér?gd dsep%%ﬁ%iaﬁ)g tgnobg?n RRL! {ié:slﬂearsaﬂ“{p%,o?grl example a
biopsy. For personalized chemotherapeutic regimens, tissue must be obtained
from the patient, necessitating taking a tissue sample directly from the patient
either during a non-related surgery or during an operation specifically designed to
obtain a tissue sample. Other chemosensitivity applications may use other sources

of tissue samples depending on the particular protocol.

According to embodiments, adequately sized tissues samples are used to
obtain results when various compounds are tested on them. Such results,
including personalized medicine related matters, are within the normal skill level of

artisans and likewise may be found in at least one of U.S. Letters Patents
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Accordi ng to enbodi nents, adequately sized tissues

sanples are used to obtain results when various
w@owpoesies are tested on them Such results, |iPCI/USi0NE033262

personal i zed nedicine related matters, are within the

normal skill level of artisans and |Iikew se may be

found in at | east one of U S. Letters PatentsNos.

6,678, 669; 6,905, 816; 6,983,227 and 6, 999, 607 each of

whi ch are expressly incorporated herein by reference

as if fully set forth herein. Once renoved fromthe

N 60045 ol BRHE SR L L4680 Lol V38 pr crprssly

in@l’?@@twﬁbrelﬁ@wefdrem & ifflllyosesttioits heksin. i ndi vi dual 'y
cultured in tissue slice apparatus chanber 155 and

bi or eepke refovas fRfrﬁ\{h@lﬂ)‘é‘tlénﬂQﬁé tisBgd saﬁﬂﬂ@ |33§I|¢l§:i B8 otherwise
t he nethod shown In Fig. . The use of nultiple

divided intatatUeasti ansualiaiot @éﬁsaw dm@n esbediments eagl slice or aliquot

o T G 7k

15t §e FI” dedaiiteds tstichcths Using ¢hé trasthotifehonasinl Fig. dReThe use
ana zed ecause the only variabl e |s t he regtl men

of Mlmlesﬁépldfeﬁtlvteﬂ@sae@ﬁ@% aH@\y% resqarehefiscAnddectars to expose the
saﬂ%"ﬁéédg s!k%glto cBLn_&g)rnggQ%g 'tlg%‘ﬁgé‘?\\/@(/%l' WRE% 1ﬂ5 o(?fN;Uarlable at play

I'ven regli men co le reg
lsMngwaen aolevinisteretihe present system and mat hods are
designed to allow testing at the organ, system and in

sone TheR:ften than et earel anﬂgzé@SBébm ithie tdmiy variable is the
exanpl es bel ow. Thus, usi ng t he net hods ﬂ ar at.us

regima cagipinisiateds the gyasent disclogure e POV Qwerful tool for
ev%&‘ég_of\ tHQ"&ﬁééHgac?f%’Jcht gﬂv&’{ ﬁé%lt Opa&?]rhﬁél‘e& l%gé]tgétrgbréyle regimens.

oxlcit amet
Marebeer, helcatisel ke pteéseat systenmaand metbo@saare dgsigeeqi taabiow testing

organi sm | evel . According to an e S
at hdchigaR sHremh B T olth castn GEAMGTTaPHY Ascdesciibed in the
exbﬂgﬂ@é‘tbéléﬁhnTﬁU@S usiigt tRE OMicBodeSahd Sappatdy ®f the present
Icative of in vivo processes by using tissue slices
digalesure, vaseaicherst anisdodors haxesgspewedild tedinive gvalvgte mitotic

aci%%f urcgttﬁz%ﬁhtff?%rgﬁ%%&t ! ﬂ%t&?eﬁ%l%gv' 2ahd a?r?e(rﬁf 81Ther related

applications at the organ, system, and organism level.

According to an embodiment, a system or organism can be recreated in
vitro using the instant techniques, but provide results that are indicative of in vivo
processes by using tissue slices from a variety of tissues in a system and
connecting them in parallel. Connection occurs via transfer of culture medium from
one tissue type to the next, which allows researchers to observe the stepwise

effects of a regimen on various organ samples.

According to similar embodiments, tissue slices or different tissue types

from tissue slices may be combined in single tissue slice apparatus 20 in various
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one tissue type to the next, which allows researchers

to observe the stepw se effects of a regi nen on
wQ a0070285Dr gan sanpl es. According to simlar PCT/US2006/033262

enbodi nents, tissue slices or different tissue types

fromtissue slices may be conbined in single tissue

slice apparatus 20 in variouspernutations. Experinents

of this type would allow researchers to control for

tissue type in an in vivo systemin an in vitro

envi ronnment for study and therapeutic applications.
pifutaBohs. VB pEShens bf tﬁiBetgFléeweﬁld.t aﬁo\g%%am%?g.ta%ntml for

net hods of the present discClosure in the observation
tispuettype &7 ardn Yivarystamiic anyn gifroreyiineanentiforl stody and therapeutic

.St o by a persan of. aordi nar kill in the art.
aIeERETy e Todhb e Bertn b St Bt papaiipes ahd methods of
theasreabhedistidsard th e/ ObSHYhRoN W lthe AMRRA ahd HMidd§38Sregimens

as a powerful neans of obtaining results that would

with b udeEsteed ihypa gsiraere of lesdinasf skill iartheraranSinsilarly, the various

[ - [ nbodi. ment.
gttt S Blirolfi, BHABEs Jn F Bf 2L a1, Pl SBPR B Bigans as o
powerflrmbans efabtainiiy ss3uits that wouldnbiheriize Ise!irhpessible short of
area of the liver slices exposed to a culture nmedi um
hufRan or pimal RxpeEiMeitS.sel ecti vel y suppl yi ng and
removing culture mediumto the tissue slice apparatus .
chanbEPT fxane, ereording e ememhadiment he Puealiieof human liver

lGF Relien TRl gy FOH Aodt 1515 A ASHRHLE B slfSce ars
ofsthediwer slieces erpdsdcty ai culters esbdiline Ther® ipaanesans for selectively
also be used to renove the cul ture nedi um

d ] : (
SURPYRG %ﬂ#%ﬁi%%cw etmediye 9 fheclissupnglice arpaiptits ghamber so
thBEMeScdIRire ?‘rH@cHﬁngS F\Igth"é SRS R %aog?rﬂé iﬁf&ecﬁﬁglgﬁ{tmzﬁ’e tissue

that the tissu ces are expose ternate
sligas. dhe culturaemediurar Bsemdn the dhidnsbeérs sdotimtathe liver slices are

[ reviopsly, Additionall reservopr is
oI AP, an PiaceSRreviseflahfy AIse bpyUsed to remove
theruitufe ARdliii fism tdoRitadiaitethe fidRicCEIRBREThER is also a means for
preferably thernoregul ated. For human tissue slices,

supplying: Apggsi ke itep of dhe champek spt that the tissussliges are exposed
al%gr?é\}g@ztoggla% ?éaj%%tﬂgng)gttﬂéée;b:@ggé 'qu%we 51(;1#13 1£8bne as described
previously. Additionally, a reservoir is provided for containing the culture medium
as it enters and exits the chamber. The chamber is preferably thermoregulated.
For human tissue slices, the temperature is p'referably kept at about 36.5 degrees
C. For rodent tissue slices, it is kept between about 36 to 38 degrees C. However,
pig tissue slices are very sensitive to temperature fluctuation and it must be

maintained at 38 degrees C, the normal body temperature of pigs.
EXAMPLE 1

In an embodiment, a doctor may use the teachings of the present

disclosure to determine the optimum concentrations of a chemotherapy drug
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pig tissue slices are very sensitive to tenperature
fluctuation and it nust be maintained at 38 degrees C,
wo b@7nozvisal body tenperature of pigs. EXAVPLE BECT/HSHNG/033262
enbodi nent, a doctor may use the teachings of the
present disclosure to determ ne the optinmm
concentrations of a chenotherapy drugcocktail for a
cancer patient. The doctor takes a biopsy of a
cancerous tissue fromthe patient and divides the
tissue sanple into aliquots. The doctor divides
. . ; _ . _
IR 3 coloBy pAo THEockOI3pRaE pbioPr 5 BBnfdiaR tissue from
theqratiehtapdididdes the tigsest sampleTihto alapiots. THedoctee divides aliquots
. second group_of aliquots o determ ne the opti nal ,
Infe0 R HPURS. oFheoFlosiRg Ueaghedit araup @ ERtering Meymost efective
il 18t iriti9dtiont | " e
drig VHRkei t ﬁét%tnttérrﬁggglﬁérp THéS&&CtbQ@tegi . Tt?‘ngssuegond group of

determ ne the nos ve drug co
aligiuotrutst detarminethe wptichah sonesniratisacofthe drugisbektaliar i ous
drug cocktails are admnistered to the tissue aliquot.
The p¥Yitretite forét gnooptafsiliquofs, tHedoctoresenithe gresipetoidetermine the-

mpShalrr s dripaekof ssiaialatpiRia pURed 8 dercTbepreviously.
VARSI drid' VbRl Care hBMiMsiePed A6KHIR) tiss il WligDet.t F8e percent of

great est. degree of apoptosis in cancerous tissue
apnpipsis af the eansereud tibsue iirs dhe alilietsdiscmeasutash byswvethods that

e rou f ti .al i S Lo determne,t
wodB REESRML N rratr BF SRUG Y BuloR, ) T Biordffen setects
the hdrugacuktallmduchgyueR gresstedadred Usit Spadtesis Uht sdr@rous tissue
the sane manner as the first group of tissue aliquots.
corprargdde dhe Bpplthyetissugr i ous concentrations of the drug
cocktail to each tissue aliquot and selects the .
concemheslocta then upes thaigecnskgraup af iissuée aiquets to ldetermine the

oA BGOSR o PR, ATILB (LG BphbsBE e Tsue
aligbetscaentilfieedetid sameghamnert fiathd firet gedueof tivddd aliquots. The
receive to treat the cancer, the (gatl ent will receive

dadr eprligsmirousheenqantatioss (afdhgrdrg eaackiihta pachrissue aliquot
ar{v{% és’%]lggté'tﬂg JOREESTALIN 6 ledfu§ doekiah-thaf indiHRe! Geatest degree

of apoptosis in cancerous tissue as compared to healthy tissue.

As a result of optimizing the chemotherapeutic regimen that the patient
will receive to treat the cancer, the patient will receive the treatment that imparts
the greatest benefit while minimizing undesirable side effects. If the doctor wishes,
the same result may be obtained in a single experiment where various
concentrations of a plurality of drug cocktails is applied to a plurality of tissue

aliquots.
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the same result may be obtained in a single experinent
where various concentrations of a plurality of drug

W@ owRHA15% is applied to a plurality of tissuePCT/US2006/033262
al i quots. EXAMPLE 2 | n anot her enbodi nent, the
teachi ngs of the present disclosure may be used to
predict the toxicity of conpounds to healthy tissue.
Such results would be useful in data generated and
submtted to the FDA pursuant to approval of a new
drug application or abbreviated new drug application.

An ani-ra| man tissue sanple is obtained by taking
a bi OE@"\BPLE part of surgery. UsuaIIy two species of

ocaultb 2a0Hen G ImEG (e dracupas tE dhe i fadtiilisgios g may be

us%@l%rkﬁédlc@tﬁhefo%?&@%f%drhﬂf(ﬁﬂoﬁﬁtoﬁﬁéﬁﬂh?etls%@é gatta réduits would be

are useful wthin'the scog present disclosure.
usefuldntate geoataied mpdtsubnitded |t@,§h@ FDﬁ puicganhtp gpproval of a new

RSG5 5900 FRO o BEP il AL Humn tosue

saptpleliedbidinéd By Qéltlngfﬂ argopsy or asrpartraf shirgerg. Ueualtyelnm species of
cells by somatic cell transfer, "anong ot her t

animals, NGl roggpt gn%p@emmm ABMHEeR DeradsRa %é%ﬁﬁect one
sp%léHsur f ré}ﬁly%gﬁ'ﬁ]bgll\é(r @cﬁ@ E@ﬁ eacﬁé ?)‘?o&lﬂé‘?‘é? dla?ta and are

a’co 'S ap i ssue al
usiefuldwitiinnthee sbdme eff fthe qmpseht ulselnqaomanbtlneaomnboélmaent the

twga%hé?%&éﬁﬁés' NG RS P aea gt i dngy ¢ARSEpfeggnerated or

RIGBES kh PhdsePskife iP the il Ritiging f
Otgéi ?5 Phe a tﬂéleﬁ tqﬁg detogirﬁn;[ nat i on olﬁéma|conpound gihg from

cosd fhlcm;:bg«v stamecealisdyusomationest] Faasfer,rameng gthedithings.e
studi es may be perfornmed by using various conpounds in
t he sfissyeofliquats sares derived feoranthiee tissudhi ssinplesanddcultured as

of, co ngs in.the.tissues nmay be. used.t
prévigus; deaogns DBFS ThR Bnufic Siiteh Acgrmporith i Epliedto each
tislsLi8 SHRyuYRD EQMBFmMInGORRO BT c T ﬂh@ éopbasd tte ddileve a desired
tissue in an effort to_observe their
result as described previously. Data is gathered and interpreted as prescribed by
the FDA or as according to parameters set by a person of ordinary skill in the art in

the determination of a compound’s efficacy in a tissue.
EXAMPLE 3

Similarly, disease studies may be performed by using various compounds
in the study of a disease. For example, inhibitors and stimulators of compounds in
the tissues may be used to study their effects on chemical pathways in the tissue.
Moreover, compounds may be applied to the tissue in an effort to observe their
effects on the tissue level as opposed to the cellular level or organism level. The

present disclosure provides the methods to use a bioartificial organ system;
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effects on the tissue | evel as opposed to the cellular

| evel or organismlevel. The present disclosure
w@e@vioetas3 t he nethods to use a bioartificial oPQENS2006/033262

systent experinmental paraneters would be readily

apparent to a person of ordinary skill in the art

W t hout the need for undue experinentation. The

testing nmay be performed by an independent third party

in order to rule out any appearance of bias. Every

effort is made to ensure that as few aninmals as

| S, [

T PABEH, PO IhmItekfly Gogief 8, £ PERofivor Hfary skil in
therastwithoul thelnesdrfor ahdue experdmpntatien. t he use of hunan

ti ssues, sanples of which may be obtained from organ

donor $he Sestirg mest be pegformed metabintiégettdm thing ddrwteiﬂ,order to

oxicity studies naturally_ focus_on the effects on e
e 9 Ak ARPERIANCTHE! BiaSs dEHeTH AT it Meade do s dbst as few

afim3fy 85 RRsinIe é?@lstf‘sre‘dea%a hc\ss%u @réfcfiésg% ??@%%f‘ aﬂﬁgﬂ’ﬁ?;c/ they are

systenms. Tissue slices e obtain a'vari e
tregted hyumanelyAltsnatedy) the predent disciosupanisd edntemiplates the use of

i.pL e bi oreactao L ssue sli a atus chambers._,

e} i8u S rries SEhId ey Be.stinner Tedthyaan aRgors. Since most
drRgs @iré hestabsliZdh thBUiQef, A0%i8i stidlds ﬁé‘ﬁl’élfly,sf%h'@s dhithé& effects on

for atinme period. Followng the initia i me period,
thefidetul ture mediumis renoved fromthe first tissue

slice apparatus chanber and noved into a second tissue

sli ceEXPpBAPLE Y chanber containing a tissue sanple

froma different organ or the sane organ under

di f f eFlet prespet i disclosiirec aitsdi tprovides sachoas! iweyr @8sebserve the
. et abol | s a differept primary cell type, or a )
It FAGtBN R WesHER VST TIE8HG SHGasomsY hehoBtadRed from a variety
ofngargQﬁs.t Phéde GRIE aké Plided i parallBN i rﬁﬁ‘lﬁﬁe%ibﬁ%éé%%rr tissue slice

_ e
iumto the second tissue slice apparatus c

appaniieshemhere. Gulturer medisum israpplied o alfirat deamber and permitted
o BB 9 e RS BB SRR 3 it e
peripd] Ithe caltrbehddiimaist réfRopsd | fishn THe RE0ESSLE &slicé apparatus
chrae %?taen% L%vegaigltqo a second tissue slice apparatus chamber containing a
tissue sample from a different organ or the same organ under different
experimental conditions, such as increased metabolism, a different primary cell
type, or a different concentration of cell type of interest. Prior to or concurrently
with moving the culture medium to the second tissue slice apparatus chamber,
samples of the culture medium may be obtained to interim testing, in
embodiments. The culture medium moved into the second tissue slice apparatus
chamber is then reacted for a time period. The procedure is repeated for each

tissue slice apparatus chamber until the experiment is concluded.
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ti ssue slice apparatus chanber until the experinent is
concl uded. For exanple, a researcher may be interested
WO pooproeiies n di gestion. Sanples of tissue may tPET/EFN€033262
be taken frominside the nouth, esophagus, stonach,
smal|l intestine sections corresponding to the
duodenum jejunum and ileum and the |large intestine.
A sanple of culture mediumwi th a protein sanple may
be therefore reacted with each disparate tissue type
to determ ne the effect of a particular organ on the
prote S |I
Bppar 2L AP ee s A n IRV GbEC B e, iRl digestion.

Sainplesadt tips s endy therefsriedpbe aekéw fhnntuheudeome picath, esbphagus,
and preferred enmbodi nents, it is to be un t ood that
stoach; smaydin 'Heei?cﬁetls (FOrIESRPPIRYS thee ldﬁ’ U clgjunum, and
t
ISRACEATRG farad inteStndl R ARIbIE B CO G RERH Wit a profein sample
mai @esd:eréforeareﬂc’sadap&h efch tdasparahertasue Hgpe tmdeteninghiheheffect of
sh uI be accorded t.he hroades terpretati on so as
a PAioy{as Aot SR tHS ritRns Jaie GesteAoTA avaiem Ryer
struc The resent di scl osure j ncl udes .any.and
al | W‘a!ﬁ W@n@ep Bty and m@w V& BeeR dé%'i“myin tefms of what
rﬁﬁﬁd’@ggntf ConsddIBdas pd the rﬂHE‘ﬁ\S/tagh@a?% [ Yershdtd ehfBpdifgnts, it is
Scr en ng conprising |oreactor for
tOSLbBSUadeI'S&bO(y tbahtjhatdlsglosure/lnaedt |rw$uleeflumted oo ithe disclosed

tr.o rov dlng r,the bioreactor. to hol | east
e’thdH??’ﬁ%ot of* d E‘?"sdse@g Qo VET XAHCYY | B9 fécaét‘)"ﬁez%td similar
arPafyethétd Ghcluded SRRAiAL Bel 8Bt landatdope? of The dSTBirﬁthth@f scope of

claim1, wherein in vivo conditions are acconplished

whigh ahion{dabe, iaﬁgor@ledlthe breadestiniemratationsa as thenggnspass all such

mgd flEQﬁoﬁée&R&% |%f% A res. vﬂ%r &lé%rrﬁ %l&su?éﬁelﬁ@@segny and all

aIS genera ) u5|ng alon ¢}
ermbegineertaopthe faliowivigatieiag. or .
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4. The method of claim 1, wherein the bioreactor is
used to at | east one of: determ ne an opti nal
W@ b@moed1es apeuti c regi men, predict toxicity ofPEI/US2006/033262
regi men, or study disease. 5. The nethod of claim1,
wherein the data describes at | east one of the group
mtotic activity, toxicity studies, and
hi st opat hol ogy. 6. The nethod of claim1, wherein the
bi oreactor substantially duplicates tissue function at
an organismlevel. 7. The nmethod of claim®6, wherein
t he ei oreactor substantially duplicates tissue
functFOMSat an systemlevel. 8. The method of claim 7,
wherein the bioreactor substantially duplicates tissue
funcqion gt [ 2y /i Ly o
V\,herie'i n tﬁemu%g% ulgﬁgagtsa se"gé’h"egpg‘%' gf?t FE;?Q? ﬁée fﬁkadr’ﬁb testing and
sapehingatanaprisifg:at | east one regi nen. 10. An expl ant ed

human tissue, testi net hod, co i.Sipg; obtajining a |, .

bi oar ¢ 11 B10Yi1g b 1o BRElE o RLEs BT v SHEENg Side vivo tissue
fupkti6® s vigst Ng the bioartificial tissue system by

treating the tissue slices with at |east one reginen

t o gener apr@Viging for dhet bioreanior: tarpald at)ladsé anet aliquot of a tissue

tgRe mtotic activity, toxicity of a conpound, or
Sﬂﬁé‘?b%}&@hm ogy; and choosing a regi men based on the

conpar i soaliowihg ddlcast dhe aflqbivttbrrseratliesulidata at
| east one of extracted, harvested and expl anted human

tissye testing which conprises providing a . )
bi oract gfh%ggeéaow p@ﬁq}o{)rwmﬁrg _WgV’Hﬂr?%ﬁdt“P%l?ée accomplished
byﬁﬂﬁa‘ﬁﬁéinjﬁ@@é‘li-ﬁ%—bélgi_niéigcﬁ’cwrl{tﬁéctfsbﬁé. based system with

uman tissue; testing a reginen on the tissue; and

coIIectin? resul ts.
3. he method of claim 1, wherein human tissue based data is

.generated by using the combination of the tissue sample and bioreactor.

4. The method of claim 1, wherein the bioreactor is used to at least one
of. determine an optimal chemotherapeutic regimen, predict toxicity of a regimen,

or study disease.

5. The method of claim 1, wherein the data describes at least one of

the group mitotic activity, toxicity studies, and histopathology.

6. The method of claim 1, wherein the bioreactor substantially

duplicates tissue function at an organism level.

7. The method of claim 6, wherein the bioreactor substantially

duplicates tissue function at an system level.

8. The method of claim 7, wherein the bioreactor substantially

duplicates tissue function at an organ level.
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12. The nmethod of claim 11, further conprising using
the result to nmake deci si ons about at | east one of

wOorRGon2asacti vity, toxicity, or histopathol ogyPCT/US2006/033262

9. The method of claim 1, wherein the useful data is generated by the

application of at least one regimen.

10.  An explanted human tissue testing method comprising:
obtaining a bioartificial tissue system containing human tissue slices;
using the bioartificial tissue system by treating the tissue slices with
at least one regimen to generate useful data; and '
comparing the data to determine mitotic activity, toxicity of a
compound, or histopathology; and
choosing a regimen based on the comparisons of data.

11. A business method for at least one of extracted, harvested and
explanted human tissue testing which comprises providing a bioreactor-based
system for housing human tissue slices;

populating the bio-reaction based system with human tissue;
testing a regimen on the tissue; and

collecting results.

12.  The method of claim 11, further comprising using the result to make

decisions about at least one of mitotic activity, toxicity, or histopathology.
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