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CHEMOSENSI TI VI TY TESTER BACKGROUND OF THE DI SCLOSURE

The invention relates to a chenosensitivity tester
waois@d/ondish bi ol ogical artificial tissue slicespCT/US2006/033263

i ncl udi ng those derived fromany ngj or organ, organ

system cloned tissue using somatic cell transfer, or

any other stemcell based reginen, including cord

bl ood, or any manner of neopl asns. The

chenosensitivity g’- | uat e,

detect, and testCt umgmmw r%%g.,@@md drug

nmet abolites as a nmethod of providing personalized

medi C@AC&&@%WBF?HE B’,ggbgﬁmst he chenosensitivity
teste _ ; _ 'Seéases, such as

- carci : ,
conc TRETIED abhols SiohalanyRAG SR Eal e Sbiogic

arifiidltise e sficedahcbdingthoseadeativesd fomearmonhajoriorgandonggn system,
nano- syst em bi ol ogj cal Ih?ag[ééaches. It has been

clangdatissuenBsingriamatic £e rn@hankAfker femngeldased regimen,

. -l i i r t _ ege s
G0l 828R ki B OBy RS Shefpebaliyy tester
may bel esedttoatvalibte,t detect, sancbdestcdng dandislates, drugs, and drug

mBBolteS S BTGP DI B8 B ReL L M deaeae Figely. he

chBMRERSIIVARGE4tEP Tan Usd D8e WidNtiskad¥sa] saéH asaareifbgenesis, in
and proteom c anal ysis nethods, high risk patients and

tisseattbgbrhiass been psaléetad sbasad @ppavehenciypis aaalysise®riany other

o RIS R B R 0L BB -yt

bislegical appraathédii s cal cul us and underscore and
hi ghl i ght the needs for the teachings of the present

di scl phigsHechbstabRHeARAaCEN R re§intes hARNMWEH R faflings with
the historical nunbers which have been established in
respect topreenarket 2001posttmarkel tesdie. Bysway ©f fxasple, the VIOXX®

| de%%fedﬁ‘nlé%eeﬁ(%?e%qqﬂat$§99ﬁﬂé Isbl%'én 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.

In 2001, the average cost to develop a new drug exceeded $800 million,
according to a study by the Tufts Center for the Study of Drug Development. Of

this, approximately $16 million on average per company was used for pre-clinical
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according to a study by the Tufts Center for the Study

of Drug Devel oprment. O this, approximtely $16
worRdoziogd1son aver age per conpany was used for PCT/US2006/033263

pre-clinicalresearch. Reduction of testing tinme and

cost in drug developnment is therefore a critica

factor to the survival of nobst pharmaceutica

conpanies. In addition, since there is usually nore
reé@é?@hOR%dQ@fm@%Y téﬁiﬁ@;ehhﬁgah@ cbéplrﬁamg devslophRAtis giafefore a

etitive advantage is wel cone. maj or ortlon 0

cr@p fagtor dp dhenshirvivalsafanpst miaarﬁ@ccmtmaigsmmarﬁm In addltlon since

Bl et BUE KBy el B RSt Eh e, amy
comtpetitide erfvaptfyd BOweIen®. iAigor sesibA, ofug RVeldpreait, costs is
affordable, and tinely nethods of in vivo and in'vitro
barae 1urggaine E@Aeeppr@wabpr%@ﬁéanmeVﬁéwnapbgofcfawﬁdpg%tt@annot be
m%ﬁ@eﬁ brl?"rtllgg'gfam (?y'uﬁﬁ‘frpgétchhi'&& BBS’HSP%’?;T'% nadld'?ess soaring pre-
cliniwak costs amioos effftiierte affhﬁ:ialbie( eandntahelyaheﬂ&ﬁsrmfsh mmgad in vitro
ew se,

| Lver da i s of great concern.
teginsind 3P Egh o6 RotehiRl nRB LR SPnERLES e b SRipant interest in
thémﬁgces is extrenely inportant. Conventional in

vivo and in vitro tests utilizing small animals and

cell

assesh u({,%\}\ﬂgp bg }S%Gﬁl ?ﬂ%‘ﬂg Lve@\yaglsv\éﬁ% oHaﬁfjc&g’yderatlon
Sihte e Iumnmetabohzds mest ctrugavlquailamagd ’rof great c_:oncern Likewise,

di sadvant a such vi dual riatio hi gh .
ot GE0S ASHSITTHS, o RANIhOw it 48 Jorsitrh SHastansss, is extremely
m?éhéhi r@orﬁ}w.aﬁélem mceamofn \/itfbetresté“uﬁhilh‘g shidll 8&fRaIs Bind cell

rue for other organs our wl edge base 1 ncrease
cufurer fﬁ%@‘mmuemrarw%am‘omm‘vmdw m&&sy t@rasagsssmvajhfunlchom in drug

el BHoBBIE: o ah et "ot B0 S RiCPHHE inlfiser gisapantages

such dsaintliviti st vasistion,IfigR Bests Rl sl lAge R@thalNend loss of naturally
significant. To overcone these di sadvantages, cell

exisling gharagteristins Ak leryBesitu Jbe. sapRds drue fariathenergans. As our

| kn%g% & dé Hes&. Ioncfﬂgggcc}thé(reﬂﬂdéﬁw‘é{@%e hB@;E@Wg RRight into

al ne or a desir 'engt
hosetrlantroalselelspond e oarious Yro-alrlgss tdrugsi ¢dampounds 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
of the testing scheme soon follows because it is no longer directed to organ,

system, or organism level response.

Bioartificial organ devices are currently in development. It is believed that
organ function can only be replaced with the biological substrate, that is, for
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of the testing schene soon follows because it is no
| onger directed to organ, system or organismlevel
w0 e@pozes Bioartificial organ devices are curPEnUB3006/083263
devel opment. It is believed that organ function can
only be replaced wth the biological substrate, that
is, forexanple, liver slices or a whole Iiver
speci men, which requires the availability of liver
eXangsiegliferasiicss o ae Whnl® liveuspecisen! 0fich Refgris kel @rdnrabmty of
have conbi ned nechanrcal and bi ol ogic support syste
liver tisgpei fhom; yenoganip &t W@@PC&UFC%eRﬁé@ﬁbﬁﬁgﬁﬁ have combined

mé&%ﬂ@ﬁnén&’fbr&gﬁ%‘e?ayﬁ’é& %?e‘éh%qﬁ ﬁﬁr é}%ﬂp%h devices. The

rénpbve t oxins a 0 Ccrea arri’er
meettardedl’ consponent a:ﬁdiheé“eehpbm dgvrcesrsepmsebrbthctb rehove toxins and
liver s ort evi ce.

e biologic ¢ onent of these
tOrFy”%"r“ieoa B8 Eh%l 8@?'%@ g'”b an@ QE? %ﬁoqup\pgmponent of the
hvér 59650 9!’(3@!&%' ?h@%r+lb§%%orﬁ;50rﬁ“@rﬂ%§f‘?ﬁé’§eeﬁ¥5r“ ch/e_Ir support devices

| ow- gra e tunor cell's”or porcine hepatocytes
may coogist of tveroslises sgearellaied divr, vart e patetyded drosn tw-gnade tumor

referred fo as _bjoreactgrs. robl ens
el fF e, ARoRtoBVER: fHiete BRRISHE, cBPERLSIR, BB Hlised within
chantbers Gfeh refdrfed 10088 bib?égctbﬂs Hessv A ProBiems Pdpsain with respect
devices use immortalized cell lines. I't has been found

totmaintajning theninctienality: of ithe lindeidypkeelt lines ysediinribese devices.

M &Séér‘vr ess H%%iﬁhfdrta%gg%llqﬁl\é% ﬁ%ﬁ%b%%{i?&@rﬁ ?I%taever time these

cells dodengppapific MARtiond.t agen(r) (La Jolla, Excor p
Medi cal (OCakdale, MN), and Al geni x (Shorevr ew, MN).

The Crher Biremedierll goUpee deRtRPIRY asioxitifibiae lvetCtevices, for
cells with bioconpati bl e nenbranes 1nto an

exginiac Giser Bigmedical®r (Liepdngtan, MAeVitagen®: (I3 Jolia CA), Excorp
A0 T8RRe T B0, 4 ARBRET SRR S, G Simedica

devivd rintégeatesniiable nyer cells withl bmampbtrbler merhwlbrdmese mto an
The car dge contains a sem {éermeabl e

RO TE R DI ENG o SToF et SYS198 HBOETRD ELADTh (xiCorporeal
Liﬁ?&%ﬁ? r@é\r@% rﬁﬁcr@hfl%ﬁ;% nggﬂf‘ﬁigéfﬁﬂé@d %‘ilb\%rﬁb@r cartridge -

ture man cell li1ne a atient
containiafi bt catwedAhgmanx ligeovetieinex (Q&A)erff hen cmtrn:igeanontarns a
se%bgr[nrrlgal\ble'membrane with a characterized molecular weight cutoff. This
membrane allows for physical compartmentalization of the cultured human cellr 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
through a membrane to process the human blood cells. Excorp Medical’s device
contains a hollow fiber membrane (with 100kDa cutoff) bioreactor that separates
the patient’s blood from approximately 100 grams of primary porcine hepatocytes
that have been harvested from purpose-raised, pathogen-free pigs. Blood passes
though a cylinder filled with hollow polymer fibers and a suspension containing

billions of pig liver cells. The fibers act as a barrier to prevent proteins and cell



10

15

20

25

support system uses porcine liver cells. Individual

por ci ne hepat ocytes pass through a nenbrane to process
wo b@7iesren bl ood cel l's. Excorp Medical's devi CECT/US2006/033263

contains a hollow fiber nmenbrane (with 10CkDa cut of f)

bi oreactor that separates the patient's blood from

approxi mately 100 granms of primary porcine hepatocytes

t hat have been harvested from purpose-raised,

by?ﬁid‘lu@@@f theqsig pels frof mwbt@mmctmahgfpalenw bruberbut allow the
illed with hollow pol yrmer fibers

negosaRy rGoMaeh PEMR She (ays] 50 dhat ahe SoxTRa M Rlood can be

rerf\é v8gbarrier to prevent proteins and cell byproducts of
e pig cells fromdirectly contacting the patient's

vel | VAt ASBER" By IFRES PR Db ABBE BN g over pre-

ex?éﬁhg QEShIRSIOGE tsut Ahey bmsleavbepancalar emaiﬁrentages The effectiveness
| nprovenments over preexisti t echnol ogy, qp :
of these devdces, pdlr ofi \@hﬂpbwsmlaﬁwgﬁi B@E@tocwﬁg@é @flfr@'é@e éﬁﬁé%he lack

of oéel {bé&l qﬁ%@r&& nsaldvhgﬁ \ﬁﬂé%téfﬁ% ipd Wéf}uﬁ{ its in vivo state.

mted due to t l'ack
Aocefdmglv, raebloarhﬁwalacﬂglaanéor \mb(am;nle:raadmert a\nthzenpnwed efficiency,
n_ viyo state. ej
vigilge 204 .femor@.htya r LfS@r'neQ%wpﬁév opitelt Wk beEnpPRRApl- This
Iorgisftéﬁddﬁ@ dVi'saéﬁdrééé/ed BV@hé Liﬁ’é%’éhpféﬂchhgsf Yhidts Prdvide for drug
pmant woul d be beneficial. Th
testmgg\slﬂabm adificiabtissue sldeésessed by the |nst ant
t eachi ngs, which provide for drug testing with
gi o- aAsithéclieahnd)Ibgysuﬂ lsibacifisial Asgameysteomscootiyues to advance,
. bioartifi ansstems contln es to advangce . .
mpiRIEG GHC oo oSN PO uAE. AETRevdiggiosed in this
apﬂﬁéﬁcﬁﬁ&% Métlﬁ&!sﬂl%@%hi@?hé’?eﬁrﬁ lr‘?iﬁkhiéﬁ‘ﬁeﬁtﬁ% Bisartifiaial organ
e recent 1 nprovenents to bioartificial organ
systemisenms.- SUMVARY OF THE DI SCLOSURE Disclosed is a :
novel method for testing the chenobsensitivity of a

subst Nifiaky of TRE BRS 'Jéuﬁkal organ systemor cell

cul t lﬂ—@y—?—reaﬁm'g—é%e—m-oart i ficial organ system or

f ﬁlel elﬁ“' WI t h r?ct)velleaS'ihch efoFOtnBﬁ h%n%hgﬂf‘o%re}‘nlsﬂiguty of a
substance in a bioartificial organ system or cell culture 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
readily understand that further disclosed is a business method for using the
apparatus and methods of the present disclosure to provide for tissue and organ
specific screening for patients in complement with cutting edge genomic,

proteomic, and metabonomic analysis.

Disciosed herein is a me’théd for providing simulated in vivo conditions
comprising providing a bioreactor for substantially duplicating in vivo tissue
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on the bioartificial organ systemor cell culture.
Li kewi se, those skilled in the art readily understand
wao bao/otuss her di scl osed is a business nmethod fPRPCT/US200033263
t he apparatus and net hods of the present disclosure to
provide for tissue and organ specific screening for
patients in conplenent wth cutting edge genom c,
prot eom ¢, and mnetabonom ¢ anal ysis. Disclosed herein
fuhctiod /Hﬁﬁ#@dprt)wdurgj fOtitRé Bibreheret & REldi 4t Bh¥IO0KE BﬁqﬁdtQﬂSa tissue
conpri sing provi a bioreactor for substanti al
sathpie,ianat allayving at least one sliguotiotganerate usefulsiatar OVI di ng
for the bioreactor to hold at | east one aliquot of a
ti ssuldkewise, ea methaa Fowisnbstantialyastimulating! imudto tapnditions is
ner at e usef ul Li kew se met hod f.0 T
iRl OB 05 Sh Ao THREiRS Tob Abeiegi@lly guplicating in vivo
tlsgu%%rﬁﬁlﬁﬁ IEQ)TPJ 'o?itﬁlﬁlngoé’fh%lié 88mple ipiaRsih@ at {edist one aliquot of
stant al duplicating in Vivo tissue function in
the tissusg sampb wlgeg‘leiate yselid dad@pl e, and using at | east
one aliquot of the tissue sanple to generate useful
dat a. St ifutthéndisvbosedi #claoswthod far reeiblstamhtibly simulating in vivo

CoBHIIRNS Gk RISIG S0Vigiaod JSSu SAdRlg, ARG dag JRBUG Salble into
tls%g% %Il%éFégHgluangcﬁ% tl$§lﬁ=,| SIfHe’%ad Eepéﬁt %ffléebﬁiah'tﬁ%?alac%sae system,

oartificral tissue system and ovwn%
arﬂi’ailowm@me piagirtificiali tissue wyptane e tuﬁemb)e@reayng teefissue slices

t h |
wiliCadpasore diia eaie foBenerefbsAlFadl" Ps GPscrosea
cont ahraigat radihan o8, BedoSe ntefieiia, ph e o Bifainiial tissue
syBie?ﬁ' HSnf%iﬁiﬁg Hs8¥e 6, iudthd the Blbéﬁlﬂéiaﬁfléﬁjéssy&!tém E\} treating the

[ east one regl msn to gener at e usef ul
tissoerpslicesg withe atlalleas’t ®@ngetdsugri iegimen ota cge@@tateu uy‘eful data, and

ool e e TR ol SRSLRE By B B, o

hlﬁbﬂéﬂhbbgyachbl@e‘.lﬁg%Sdrmgtrbg%érﬂbaﬁmmmsmmpwlscyns of data.
testing whi ch conprises providing a bioreactor-based

Syst efinbfly, ABIBIMEGs! et R ichemoseABKIVAY k&dirgh®hich comprises
bi oreaction based systemw th tissue, testing a

prowidingen binteapiortbased systaml foronousing figsue slices, populating the bio-
reaction based system with tissue, testing a regimen on the tissue, and collecting

results.

BRIEF DESCRIPTION OF THE FIGURES

The above-mentioned features and objects of the present disclosure will
become more apparent with reference to the following description taken in
conjunction with the accompanylng drawings whereln like reference numerals

denote like elements and in which:

Fig. 1 is a schematic diagram of a system of an embodiment of a
bioartificial organ system;
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results. BRI EF DESCRI PTION OF THE FI GURES The

above-nenti oned features and objects of the present
waoele@clozasd e Wi | | become nore apparent with ref PECEOISE06/033263

the followi ng description taken in conjunction with

t he acconpanyi ng drawi ngs wherein |like reference

nuneral s denote |like elenents and in which: Fig. 1 is

‘a schematic diagram of a system of an enbodi ment of a

i 0ar figl basa pergRRHNY S1eiTbF b eribbdinferk Uf WEGMplete bioartificial

vi ew of an enbodi nent of a conplete bioartificial
orgamaystegstem Fig. 3 is a perspective view of an

enbodi nent of a bioreactor installed in a

bi oar Figf Bds @l perspectiveysicenof & @mbbdirment plea biaeacioe installed in

vi ew_of an enbodi nent of a bioreactor unit; Fig. 5is
a bipafificadherdanYsi¥™w of an embodi ment of a bi or eact or

unit showi ng the placenent of a tissue slice .

appar Bigud;is Ripgrsregtyeyiew of anamkedinest oba bigrsasiortptt;

of an tissue slice apparatus with containing an tissue )
sl i ceFigridyis an iperspestide \dewt 0baal embediraentanf ta biareactor unit

SRR B ARCAROR g & e SRR o "\ ew of the
o apht 6P PP RRARS TN cben wibpdmentid) arsfisge’slice apparatus

wifl EBRHRY Hh tifsifP8dgauous and interm ttent perfusion
using a bioartificial organ system Fig. 9 is a

gr aphggpalz g .‘?@rae%%t %ébtﬂfhaq"é/ié\ﬂ cﬁ' %}ﬁ Qiskhgoél%_nﬁrran%ement of an
cleararice with a 6-hour and a 24-hour run using the

enthadiment ota bioartificial rganeysteR;g. 10 is a graphi cal
representation of in vitro DMX concentration with a o
6- houFigaMBOia adderbpectivewiewsif tige tissuebsliveramdngenaéntofdag. 7A,
system an

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

continuous and intermittent perfusion using a bioartificial organ system;

Fig. 9 is a graphical representation of in vitro lidocaine clearance with a
6-hour and a 24-hour run using the bioartificial organ system;

Fig. 10 is a graphical representation of in vitro DMX concentration with a
6-hour and a 24-hour run using the bioartificial organ system; and

Fig. 11 is a graphical representation of in vifro ammonia clearance with a

6-hour and a 24-hour run using the bioartificial organ system;

Fig. 12 is a schematic showing the process undertaken by the tissue slice
apparatus of the present disclosure;

Fig. 13 is a flowchart of an embodiment demonstrating a method of using
a bioartificial organ system to obtain useful results, according to embodiments of

the present disclosure.
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Fig. 11 is a graphical representation of in vitro

amoni a cl earance with a 6-hour and a 24-hour run
waigiong23ibe bi oartificial organ system Fig. 12PCBHUS2006/033263

schemati ¢ showi ng the process undertaken by the tissue

slice apparatus of the present disclosure; Fig. 13 is

a flowhart of an enbodi nent denonstrating a nethod of

using a bioartificial organ systemto obtain useful

resullespAlmégmgrlép enbodi nents of the present
di sclosure. DETATLED DESCRI PTI ON As used in the present

di s Clﬁ?sc‘ H5&d |ﬁ eﬁxgéght &l@&bgﬁﬂé ttﬁg‘?érh}]kl‘é i 'shiaf O Grﬂ:lerstood

mean ‘One" or peuti c agents,
to rmeiaﬁl @n@cmrdmoreeotugSescommla’mtsl i thempeuticuagants, nucleic acids,

acteria, or other agents that be ied tg a .
pepiies. areiabayiss, Vs RBsiata. diRvo RIS T CsY S apRlied to a
ce"FSP'EIQé’ nodul ar system for circul ating plasnma about

| ces of organs fromanimals to create a systemfor

Chemfﬁé‘ﬁ:]rééé’ ttlﬁ r‘?ﬁa"ﬂé@ dfs% reaI bt g@ﬂgfn e dbtUI&CEystem for

of the presen osure Is provi ective
cnrﬁ@ltahngi plasmg abaqltadlices noff organesiromngaminalﬂdoed&rbatﬁa(aysyﬁtem for
oung Xp r to actlual adm ni stration of the
Ch@m?ﬁﬁl]ﬁ' vty tesfingdnfet@lignt s. The conpound's toxic and
pharmacol ogi c effects are realized throughin v and
i n viApethghphigct pkthe W@SG%%(?'@PUFQ Bdomr 8‘5‘9?1@" e1¥ect|ve method

USQ‘IIgd a?ﬁg{f&rﬁll %O?\é\%sglﬁ ure an&ffac& Bﬁe tEStI ng gH[B?nto actual

adeinigtration cof thee cohgmuads Fr Imev\pahelgs cdhpocomppuntie toxic and
pl icant. t

PhEpaulpaicoBactS AERAUFSY: rosly i 416 SO aPa G Sl testing
Hd@@é\ﬁerrnlmae R {@%cﬁ‘oéﬁé'éﬂo% ffr thBeusd Bp tissued, BARBHuman and

two sp eC| ani mal s; (3) conduct short-term
antroal, ¢q> bg suluuumdasnd eicnrgthegtestlmnot the ermpoungd ampthetissue. For new

or 5 BERBR D EO GRCRE 4 ARl R Yyl Bppicant o: 1)
deRERPES PhhfmAacuIvYit profE oflie drug; (2) determine the acute toxicity of the
drug in at least two species of animals; and (3) conduct short-term toxicity studies
ranging from 2 weeks to 3 months, depending on the proposed duration and use
of the substance in the proposed clinical studies. The process is complicated and
costly, with hundreds and sometimes thousands of compounds being tested.

A further object of the present disclosure is to provide a method upon
which a drug regimen', for example, a chemotherapeutic regimen, can be
personalized for individual users. Generally speaking, with Chemotherapeutic
regimens, not all regimens work the same way in all patients. A drug cocktail that
is effective in one patient will be ineffective in a different patient. The present .
disclosure provides a method to test the efficacy of a drug regimen prior to
administration to patients, thereby administering only the most effective regimen to

each patient.
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costly, with hundreds and sonetines thousands of
conpounds being tested. A further object of the
w@e@seetisdi scl osure is to provide a nmet hod upoPCTIBZNG/833263
drug regimen, for exanple, a chenotherapeutic reginen,
can be personalized for individual users. Generally
speaki ng, with chenot herapeutic regi nens, not all
regi mens work the sane way in all patients. A drug
POthR'fbr_tﬁé\aétﬂéét &fthe Présentidischosuredd teploviMd & résearch platform
ineffective in a different patient. The present
andi methusLifos the studie of diseasacnd the ways timavhieh icoappubs affect a
drug reginen prior to admnistration to patients,
PWereby administering only the nost effective regimen

d sci kP RugpesssptbledieaSTlreeetons ebs Raihie tissue siice, or
tisS&& %ﬁuéﬁef%&etosé%%al‘ﬁﬁcigl ég%?ﬁs%’é"tgni BE cBRYBiIthresVHi §dsue cells
conpot or the h

nds affect a tissue. pur poses of this
thati arelnd pad, oftenkioadificial orgaresysé@ipl e, tissue slice, or
tissue aliquot refers to a bioartificial organ system
or cdhl acedriignes vith thssmbodihdrd ofhilie presendtdipelosuref there is
a . bioartificial Qrgan syste I,)n,accordance w.th an
oraYifas enhemas sl Bstnd reniber doaF Uses Rdyigarieial Sfban system
fonpré%}llgﬁ&na. GBRERSE NN tedthg' &Ft URsy N@irMdhtbs atdri§eSaRd drug
bioartificial organ system for evaluation, detectTon,
metabiolitestasnipcofparatey by refetkitces Thersysteraritasdandissue slice culture

t gbhol | " f St
orBLA0 bl Sur SESRRI R by L oeEys b oroan are
expradsfeohfsthplatdddWibRsoveeSin Bethel embbipaents itleé ahethods of the
organ are expressly contenpl ated. Nbreover, in other

presgridlisalogwe mae bawisrd ygthosonveatippaldisstie Faemlesur e nay
be used with conventional tissue sanples. The present )
di scl tearpepenty disstosaranprorides @ meibad Jenshemasepsitivity testing

' h id i . e
thh it o5 oty o, EETseleY HielPt BB S saimens i individual
palieAty, €& paditiciokicitplof a cupifsuHdini mornel tiebudd, $81detd, stadyl disease.

to study di sease. According to an_enbodi nent, during :
Acsordjegio arpembeshmpeet, Ausngsuygery, anpxameple a biopsy, a’sample of -

tissue is extracted. The sample is sliced into a plurality of tissue slices. Various

tis

chemotherapeutic regimens are épplied to each tissue slice. After the regimen is
complete, the results are compared to determine the efficacy of each regimen. By
comparing various regimens, personalized chemotherapeutic regimens may be
designed based on the results from the tests. Other applications for a
chemosensitivity tester are to study and evaluate toxicity, and study and evaluate

histopathology.

Fig. 1 is a schematic representation of drug testing system 10 in
accordance with the present disclosure. From reservoir 12 culture medium 13 is
introduced into the bioreactor 15. Within bioreactor 15 is at least one tissue slice

apparatus 20, which comprises at least one tissue slice 23 arranged between two
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tissue is extracted. The sanple is sliced into a
plurality of tissue slices. Various chenotherapeutic

WO e@ioei1s4 are applied to each tissue slice. AfPer/US1066/033263
reginmen is conplete, the results are conpared to
determ ne the efficacy of each regimen. By conparing
various reginens, personalized chenot herapeutic
regi mens nmay be designed based on the results fromthe

| W|Fee$\ﬁésheg ber (P d§§‘t 7ANEnd O7TBR a@rﬂeﬁlﬁ,@ﬁs\/éﬁiﬁbﬂy’ parallel within

tester are to stu and eval uate toxicity, and ¥
bieradcter di5uahe qultgteapmmumo@/mtrpdgceq intp &%mﬁactom, he culture

sent.at i. 0 d
mogiB BRI id LifLE SpeS oS R BR ) Phe il GBS, which
allowditiggud Jlices i23t toogbistact a mhyriddhef bormpeand®thatSareMihtrbiliiced via
bi oreactor 15 is at |east one tissue slice apparatus
thegultyirireedigbhpri ses at | east one tissue sli ce 23
arranged between twowire neshes 2 1 (see Figs. 7A and
7B) doygsnatedigaeis intradugeg by glasalalvg 191 in thebmam‘ttbe chamber.

e Tod e B DR S5l i i saremoite

hevéihithat theCRaEEdalli8 cOURDBé aatthaiside bhboﬁmmsafethébh@ﬁﬂaer provided
which allows tissue slices 23 to contact a nﬁlad of

wnﬂmagnmr@ﬁse%irt@ nrﬂverﬁd%@@@e\ﬁfélqw%rr@d!% er8as impreferably
0, d 0,
8(% I % @aéﬁgzrv&%n% Hh& )?%C@ ?ﬁﬁ'le}?%ndsﬁoaqﬁ?l}?d at a

he ‘ch though e

- préssuré apngingt faemc hatobtd ATM tosthel ch:amlmasrt ﬁm)ugﬂ) dzhle rgasev'/alve and

nsﬁqﬁ“%hécﬂf@%%‘ﬁo%ﬁwﬁéﬁp“r{udosﬁ%a S HIFeS bY & REFpURLEOtollr (not

shBWn eﬂt %+I§ﬁ5@9§al% Bl ingt @ﬁQWHg‘ma_yh Ped ééubh%d W|trc1:&9e b;g/ressure

pre era a mxture of 959 vol une and 5%
contrbliere to anamtamsappre-eelt gasapmsesmr@%aa@rmgmgr davice 18, for

xaMElf YNGR IR TRYHE AT o ABOLT a2 i PedBlibl instatie

in RasavaNEITUr B Al 6@l hficrobes! thehshy sterifizingl BiROsbpipigee to the
al so not shown) nay be coupled with the pressure,

chaaher oSagrchesknvalye dilnwith iges-seilizing devicssig és pegifioned on the
m%%ﬁfn' tsBhtr 46y 's%?v%s?to %@ua{lﬁgqgg np?ﬂesé’hréyﬁé @nfthétn@éewonr and

a pore size I's preferab
atnnbsplaédeed

Stabilization of the tissue slices is an important feature of the invention.

The tissue slices are cultured under the supplies of the culture medium and an

oxygenated gas. The liquid culture medium, or the plasma, is supplied through the

reservoir into the chamber and the oxygenated gas is supplied through the top of
the chamber. Each is supplied at regular intervals so that each of the tissue slices

is exposed alternately to the medium and to the gas at an exposure-time ratio

ranging from about 1:1 to about 1:4. A ratio of about 1:2.5 to about 1:3.5 has been
found to be effective, and a ratio of about 1:1 or 1:3 has also been found to be
effective, although changing these parameters are certainly within the normal skill
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in gas valve 151 to filter out mcrobes, thereby
sterilizing the supply gas to the chanber. Gas check

wo adov@23ii4 Wi t h gas sterilizing device 18 i s poRCT/USI06033263
on the mediumreservoir and serves to equalize the
pressure between the reservoir and atnosphere.
Stabilization of the tissue slices is an inportant
feature of the invention. The tissue slices are

levellof tarneahuaaﬁepumwg%ﬁtrb%sm@fﬂdvh@f ¢ CURtGre R&diLth 2THe rate in
an oxygenat ed gas. iquid culture nedium or the

whithaertigsue slies) moalteemateﬂw e&@cpsadw’r@ gassang éulturennedtunﬂecorresponds
e t ed lied th h th
roff 8 e e REMSBBARAE L °F s Soppr e ot regutar o

't orfata Preserhandar e Wi dSa5an e Hedum s

pr@PéH%%U!S\‘/’ért Pﬁ%nfaatTﬁé rp%ﬂ‘ilit.ﬂ‘é} ER&IBR alTome é/p@ bP céff&‘ét medium or
4. Aratio of about 1:2.5 to about 1: has been

plamd\lllﬂ bedmontrf tac ai pﬁarsora@ﬁ oxdinanyi gkilbaneloay vary from gelgtype to

oefl i TioptREnL PENEEIArieis; Theyods It dESBR AR 8%5% o,
andkb% CDL!SiRke aRisafibtta R mdiu prodLligechaé radygehhedidatsy which are
the culture nedium The rate in which a tissue slice

oﬂie@ foxiertpatissye esq:ltsg@dwlb gBer Axamiiet with dwer iyamples a high
cof PRAEARCa BUIEEY 1 P T SO R AR el Bfor anc

antirefidanted any esddeldaand. supempentdde wlithr 16%3||rmtnrbtetd1 detal bovine
of ciﬂture medi um-or plasma wll be known to a
Seﬂérg WamiN®ary skill and may vary fromcell type
to cell type. To prevent central necrosis, the g

m xt URefea@e powde Figodean entodirpnieidigsttifical Ogﬁgystem 10 is
shBWn I?}oéﬁ”l'é%l n@ﬁétaor ?s“t%ﬁ\ fff%oﬂﬁi%%% | {)ﬁ‘@' @glrﬁorewﬂiq“rgactors 15

T oX ssue cul r exa
dlsmdsbdl invéncubaibgyl 82 thdti Hyutates eempetratune odncglhumdhy omithin the

chaheY olrones 35BS daRpra g iiErtoe: SSGORS 208 bioartfica
or &?Céhé’tﬂfrﬁdtﬁaﬁttﬁb l@i@éhﬁi%la?%’r@gh %‘b)@pbgbétté"bﬁlﬁnal conditions for

erring now to Fig. 2, an enbodi ment
vidhility favief tioieal The gbnlcgy@‘t@ﬁuliablegncubator system for tissue culture is

well known in the art and requires no further recitation.

Disposed in an incubation chamber are one or more bioreactors 15. Each
bioreactor 15 holds one or more tissue slices or samples. Rotator 30 turns
bioreactor 15 for wet and dry phases respectively. The wet phase corresponds to
the time that the tissue slice is substantially exposed to culture medium. Likewise,
the dry phase corresponds to the time the tissue slice is substantially 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 tissue slices are exposed to gas and culture medium may be

regulated, which roughly corresponds to metabolism rates. Similarly the gas to

10
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shown. Bioartificial organ system 10 conpri ses one or
nore bioreactors 15 disposed in incubator 32 that
wo egalozties tenperature and hum dity within thePchant»e6/033263
I ncubator 32 allows users to regulate the conditions
of a bioartificial organ, ensuring that the
bioartificial organ is exposed to optimal conditions
for viability over tinme. The choice of a suitable
cdltﬂﬁé‘ RddimT4H6$ Mdyobe fré@tﬂéfédctk’élﬁgl cBnirs| MBtLIlekap vy wau as other
the art and requires no further recitation. D sposed
neoesaaryi apeeting qraramseiersrs VitinoineubatorsiZe gasoABd cewiuge medium

sopieG 350 EOMIEHEbod )G 25 Tiobh BB LRGN e

arflry phases respectively. The wet phase corresponds to
the tine that the tissue slice is substantially

eXPOoSeGrn; ﬁawttarﬁgrrsdm&ne |§'SKSWnS§clds@%;ﬁ%émpaﬁéemoreactor 15
corresponstot tInEt he tissue sliceis

instabied éimincabatpr ézpb‘geaase) ofy mgresaaamd epreasdbicareadator 15 and rotator

Cpt3l BE arfifed B8 & g%&@ ol LS rﬁ;ci Nhd 151 RE IRORRES 32. When

m@téﬂ@@'lﬁ inogbhater GMtéadh BRILAEHr 15168 iconRestedi forl gbbaénd culture
tissue slices are exposed to gas and culture ne

magdim supRlips: 86eand mr@ﬁpwwgm YScefiqwes By s embodiment of Fig. 3,
gég{eﬂpé’é LI§{“( & o o %hrﬂs Bt lshcd Q 1%?%% eﬁéilgbfif ?gﬁiegdrﬂ{@cts to gas

1’05 nay e reg ated usli ng
supply 3GsAeshewn iive Es Sanyariiott aystem Paisadispesel béivdeinrgas valves

t 32 di |l i es,
AT A S oo BTAOREC et s
%QUH Py3€§’kalr1d gh8 *é]@eé”ﬁm -@Hﬁﬂbﬂﬁ BGN&rbonf:édﬂjm%alves 153 are

ere hown®a cl ose-up view of ‘a bi oreact or

cannected ted culturenmeditno rsupply %rCauwe mediwigrfétes 1£ndas previously
15 and.rotato

JSHBET: i HRPRASA Hardide RS, Meiud s BHiy 2, 3hb; &6t edium

vaWssnstal l ed in i ncubator 32, each bioreactor 15 is
connected to gas and cul ture nedi um supplies, 36 and

38 re’?ffﬁﬁﬂg \HehiioAS nSOYH Flg theirpdodi SRWnOhn FeMbodiment of

gas.val ves 151 (one for each ti'ssue slice appar at us
bioieactasr1 515959houch moeny coofigurationp pry agailable andowill e understood

bwg%%%dn oPd nrdflr?e{rygI sﬁ}flStnetWe]a t, tﬁe %hwsnoo%?r%gnpgll\g\’ﬁﬁ h &?g‘cf 4 comprises
a plurality of tissue slice apparatus chambers 155 (see Fig. 5). Each tissue slice
apparatus chamber 155 is formed by a sealed cavity when bioreactor base 157
and bioreactor cover 158 are interconnected. Gas valves 151 may are typically
connected to gas supply 36 and aré in gas communication with tissue slice
apparatus chamber 155 for the purpose of providing tissue slices contained in
tissue slice apparatus chamber 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
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151 and gas supply 36. Gas filter 18, as previously
described, is installed between gas supply 36 and gas

wo 08351361 . Simlarly, culture nedi um val vesPABBSEN&033263
connected to culture nedi um supply 38. Culture nedi um
filter 18, as previously described, is disposed
bet ween cul ture nedi um supply 38 and cul ture nmedi um
val ves 153. Turning attention nowto Fig. 4, there is

biskzistoraoventssianeiioihcturrasactsyr Bidreadlor ltovghseasy 159 may be
configurations are avail able and w || be understood by

a Oy6ng o ahercsipnilak Aevisr; that previent fldid: leakage avhssybivegactor base

TE0H0 filkcRcfr, R 352 o Rl SRR B vhen

inegnied dieuactabbolaice bbdevicefsarviag dsybieresesdbrecovam\sealer 159 will be
\ﬁ]ﬁe}n bi or eact or base 157 and b]i or eact o[(. CO}{er %‘58 are

un iy Arty

goed And arpreciaiad Ry, p\ReLsan et ordinaty §

connected to gas supply 36 and are_in _gas . . )
commuAreerdingntomn ﬁmhos%u_ enkshewn ippie: & @3k figrue sligegpparatus
0 S | i j
o BAnalaB N 688 ChseUoull 88 SRERRIACHY. vinen
uriintideconmedtegh dissue tslice apfatdtus 20mady b@ naented b3 aaeity forming

in fluid co nication with t e, slice apparatus .
2 BRE A deS1ESTamapparase chambahBBin SlarBAcic Page  1ls According to
th%ﬁfﬁ@tﬂﬁﬁ%&ﬁ{eﬁ, é-gi%g@ﬁs%lfeoéliclggh?ga%tggrﬁ i8%ndefted into each

, Dbioreactor “cover sea
cavity) aiphuralityt ofr tissueeslicesapandtuses 128a bhowevensvay He employed in a

<SR iRl 8.5 nAF L o i e e R Uhiers 155
inbi 1 epsrbastobasts. 1 NormstHeless! e Opresener diddodire |dbrémplates
i nterconnected configuration, and when inverted the .
capfigyeationroptc biageaeieyi te thal ¢pmprise YArnUSapbimbesy afr tissue slice

il ; i at-
sl by 158 R 900 PRRSEE B sBtaysos 20 por

erson o

tissokoslicee appalatue chanibey. 155, Afiaeheddlsdigeus| slice apparatus 20 is
ing&ft)ar at us chanber 155 acconmmpdat es at | east one tissue

fed Infhdiearessing. apRErAtURi PHAIPRSTndoPe PI0fgaciqe cover 158 is
in@rb%&%%uﬁi &BY pi8e ! {5 OREL iMERdhne®Md, Yioreactor 15 is
ormng a part of tissue slice apparatus chanmber 155 ,
saated withebioteacttraseverssealec ¢ 69 dBingeactor 15 may then be placed into
incubator 52 and connected with gas supply 36 and culture medium supply 38 and

rexperiments accordingly conducted.

As previously described and as shown by an embodiment in Fig. 6, tissue
slice apparatus 20 may comprise a plurality of meshes 21. 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

12
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t he exenpl ary enbodi nent, a single tissue slice

apparatus 20 is inserted into each cavity; a plurality
w@bowiosase slice apparatuses 20, however, nmay PET/US2006/033263

enpl oyed in a single bioreactor 15 by providing a

plurality of tissue slice apparatus chanbers 155 in a

bi oreactor 15. Nonet hel ess, the present disclosure

contenpl ates configurations of bioreactor 15 that

thickfiBE$ B tigdidsOsiReBUfiBe heellbe! d);amgea lfbc€adp Bﬁit@éélsand may vary
chanbers 155, and various nunbers of tissue slice

ff@p@@&ﬂ(}@éﬁtQZ@XWﬂmED%%n@U%SUGCfQ tigspar at us chamber 155.
After each tissue slice apparatus 20 is inserted into
t i ssuAcedrding hqo’di@r ex&mplanaehf@nslim@ﬂ shm‘wn #aEigoB, twoaneshes 21

fof RIS B IEE ABA DD Aaad PBHSTS FUCESes B glpRSed n the lower 40%
ofmn@é@@Cénaé aapsfatls@asi@rac%%%m@lfb"qnét@kerﬁ@amembsauﬂ%t This
pl aced into I ncubator 52 and connected w as su

cadigarationutfitissee phaesAd dupipsue gwesﬁnpaé&’fp@rffl%mwes that tKe tissue
d bed d
SRR Kt ERR8 EHE R i deGreRRs et e T o

Veanebigs: TAnah KB R i PR e R T——

T\ﬁatéiélhﬁils§ §t€§F meRUks DE th@% Y véhiéte ro‘éﬁrbé’fch%@h 'Wis¥d on the
he art, as describ a@gw ously. One or nore

dlm%msgfutbgghamb@r el heseclue m@s areaa;eé@@b!y awanged i parallel.

o U EBER e, e RoFARE BAF 02D M. Ao, n an
er@bbdismm, thetmeshes ansltgresdaess arfsure somsistent flgihessy Between
need be optim zed for each protocol and may vary from

meshes Aunta Phraliyert HEsHe BiRes: 23cteh gs(ves sliced arranged in an
onﬁ‘éﬂ?rfgé . gh%li\?oerﬁééﬁésaéﬁé @?Qﬁ&%é'ﬂa Bh éJHP\V‘Qg%rbf'{IhQ tis€ue slices
£ o nres es . The

ormtissue Slice apparatus
with ssweighl icoas sb3aarte dospmshdthentissm shoes, kA% Ilsd to hold them

S sl i,,C ar at us cordin t he .exenpl ar
SRR, S0, 175 HBE Hothet ol st SwAY by dng iR Besiinf Atthough
FigsSYWe abli B 3REA' at k@atmhgwmfimh%r bf‘le%UésélR:es positioned

Slice is fully exposed to both the dry and wet CKC es.

betivgen tha naeshers itsiRdev hg wnderstosgiibat theneficismoyiafdhe apparatus is
desﬂen%%n?%%r NS @nber of tissue slices and sizes of the tissue slices
employed. Additionally, although two meshes 21 are shown, it is contemplated that
any number of meshes 21 may be used. If a single mesh 21 is used, it is formed to
surround, at least partially, tissue slices 23 thereby forming a space and to retain
them in that space. For example, the mesh could be formed in a suitably

dimensioned U-shape.

Tissue slices 23 used in the present disclosure may be obtained from a
suitable animal, for example, a rabbit, pig, dog, rodent, or human, depending on
the intended use of the apparatus. Human tissues are expressly contemplated and
may be used interchangeably with animal tissues. Tissue slices 23 may be of any

13



10

- 15

20

25

Two stainless steel nmeshes 2 1, the size of which can

be chosen based on the di nensions of the chanber.
wab@sm231do neshes are preferably arranged in peeBUB®06/033263

In an enbodi nent, the neshes have about a 0.26 nmm pore

size. Also, in an enbodinent, the neshes are pressed

to ensure consistent flatness. Between neshes 2 1 is a

plurality of tissue slices 23, such as liver slices

siZé bpeagpe ishitableTo e aididtalrind i viabllity bne gseehesl fﬁh@tlons thereof.
positioned on each side of the tissue slices with

lnéh@ pegsant disclesuse thiskngss eftissHe shiees 23 shews| tpdsseffeative have a

R ParkiS AT ABOIAQ BER: alo i OF bl S ER Y i Afm about

1C§T‘ogilrﬁ Bt hayout 5802y Shas WERN dJeteieihedf td 'éﬁét@wé' irf §sarticular

ti oned between the neshes, it is to be understoo
expesiememés.ef fi ci ency of the apparatus i s dependent upon
t he number of tissue slices and sizes of the tissue
sI [ ceﬁh@msemcaisdlddjn’ei isrideally, suiteidhiougiettiods OEBEJ%BQ 2ha toxicity

e_shown, | ated t ha nunber, of
%fHE@“EV of ﬁé{f US iﬁfw‘gf's écg?rﬁef%“*ﬁ%é Y, e¥pasing tigsygslices to a
drU%; drSar é’é?ﬁil(ﬁéte d BHQQWH;& tHeeéﬁlhtXpéF fHé‘{éé{Jest 'sﬁéh’eas liver, to

I ces reb orm ng space to retaln
méetabolize asnpmnpourrebnmlmlampnmounbleorn@smnetahﬂme&eam beml;ajected For

sui t abl i,oned U shape. Tissue s
exglutle; AT o 2B, THPEEGs are. KA oHOmPRUASs  Jifta can be
métbofd £ b Methy lil6F, TREARbRiIngaeaRRIes ,sh%/gthlsji&tmg, as applied
rodent, or_human, depending on the intended use of the

toalsarslices . Thnmrsktliesisueéh%reét Mlbrr@@@gryZ%dhee%&lmat@dhe present
dl%qgsdrgya bgpﬁeiéggglﬁﬁgg(g@gﬂgeabl y with animl tissues.

SU€ 'S anysi ze or shape suitable
t he vi abi |

for i nt gl ni.ng | nd tial ' .

ther ot Ot R Otest cenriSthetanes B R EDk, B0 Y TpiE alices or
alRubRe atA8asthend dotnpsuref fscapplicl b ee lé‘aéthtblﬁ‘él’dl%ﬁe aliquot in the

ran fromabout 10 mmto about 2,000 mm

bl@mgwa Qanssysieym Afsua me@etﬁrmmdatb“egtelagmsnﬁawa@ gathered. In
eathek %?H?ér{f‘ %%gn?iltﬁﬂ‘nfserﬁ%y §| d IIQ%H' cul ar

expe emen esen osure’ is ideally suited
to rreb cgsth(e) test Sgtc')r? %a(t:tl?%sét?e sl?cet S aliquot is completed, the data are

compared. Comparison of the data provides for various utilities of the present
disclosure, including, for example, detection of mitotic 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
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and efficiency of a drug. The testing is acconplished

by exposing tissue slices to a drug or drug candi date
waee7okaes ving the ability of the tissues, SucPCEES2006/033263

liver, to nmetabolize a conpound, which conmpound or its

net abolites can be detected. For exanple, ammonia and

| i docai ne are common conpounds that can be netabolized

by healthy-liver. The follow ng exanpl es show this

FI@.8 20 9adernnbtatds thel dbity-of theebioaiioke crighh Isystdm to clear
he art will recognize the utility of the present

lidgraipeqaver dirae. Sppiard Hig 1 §BPWs thaacrease dp fanceptration being
t -

m%rfel?‘g{qel?gpgép (A %‘?L%H %Ebétﬁﬂflé‘@” Hﬂﬁasthg‘gn \{I\Z%Bﬁgﬁg{o@ﬁoggamples

Fioalky, FlgﬁS‘U‘Edeh'idmstratesnthEIm:nlﬁy odithe teashiigsoolthe resesitisclosure

to] detaxibh ABNpeNPmINe, el PISREISY BhEigmEad Srsunphiisaied to be
hnﬂ“ﬁngﬁ PT' Wgéﬁ%hhﬂgte%e%tbltrééﬁ%eth@tééé’mﬁ s @F ﬂ%“?r‘esbﬁt disclosure

ata are conpar ed |son 0
wMIat:hlqveobutjmréIgrtOMMram the aclmevecﬁ utility cpfrtheetaachlngs of the
detectio

prapetieciagine, s M (s varoUP pRondhEpisis Rl feomplish similar
reSiE ﬁBﬁf E@hﬁ’@)ﬁ'ah@i‘% cﬁﬁﬁlgun%@ioﬁrtﬁﬁt Hhe ridttexactyeRPlicative of the

results are useful in fornulation of the nost

data pegseinied beeit her apeutic reginen for a patient, for
general prediction of the toxicity of a given conpound
orw@m@mwbﬁf&ﬁwﬁﬁmmmwmwmwmamwww

. Naturall ot h |nf enc erive

ust e iprgietis8s dcieChesll Ario dEanfmBphinid. bioreactor

1P KPRAUER With HESIE sliss DB SarieesshledeBisteadtor q¥oiyahe @éntical to
for variations in the information derived. Figs. 8-1

1
endeodiments tdisalaged  thareiny ob fothere apparAtUsAS Witth gimilar functionality.

SRR e R T B b o 72§ ot

a @lﬁi@l}ﬁtdfaélﬁ’lc‘uré hmlealgjmj tAccofdind etobiepstrddifientsalin owlgigh  bioreactor
systemto clear |idocai ne over tinme. Simlarly, Fi.g.
contpriseswa PHERII fetissiel Alice APRATAUS |Q§W“Er£§?rﬁg 5@%%&"’( culture

v,'mQ%SFn tr?ogy ig%“ﬁ:ng %@Bt inogl%}‘lép@' i éeﬁlghﬂjrﬁ'd’ébendmg on the

physi o enonstrat es
specificalgdails yobftheheexpeamrmgsoughtt hEoprewnplem sctoding: to an

embodiment, bioreactor 15 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 results. The exact
éxperimental design and protocol, however, are configurable in many variations as

would be known and understood by a person of ordinary skill in the art. According
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to detoxify ammoni a. The data presented in Figs. 8-1 1

are not intended to be limting or to denonstrate the
wacedaaabsisesul ts the teachings of the present dPETIUSENG/E@33263

wi |l achieve, but nmerely to denonstrate the achieved

utility of the teachings of the present disclosure. It

is intended that various configurations wll

acconplish simlar results fromconfiguration to
tocambbdinmerits ofiitérht8 neayebe disppsadtbetwean! dultareé weedidmtreservoir 12

d(ﬁ) gresen ed herein. Turning nowto Fig. 12, there

enbodi nent of a nmethod for use of the
appar at uses di scl osed herein. According to an
enbodlBA@'ﬁﬁthlil B da@len cosnedied dadaddas sHPPlys4QeGasi supply may
a
lé)m dgasc'f%!s i S\%r%ru‘% @%bﬂén&?sy o?r‘?d QSH&élﬁg%tIO‘ﬁg accphdlng to

osed hereln or her "apparat uses

experimental dasighenaid pyotoBoler agplcatly | a i Wg ﬁé@dsdpplyauo may be
| east one culture _nediumreservojr contains a

caestsd b ak iseue é"%apeﬂﬁat%%"mpﬁbﬁ 1%5 NevRITHRlssSs 3 plurality of
0 ri : r t
O IR AE R b RERH 81 B NP by [ pEHichtdlBosign or
protsoml vAnccerdlmg/ tbeembedlmwts,uﬁthely 18uay bendidposed between gas
depe %6 an th g.)ecn‘i c goals of the experinent
S éﬁ@ d}lorggg 1% according to an embodi ment,
bi oreagtor 15 conp dyllses 6 tissue sllce app aratus

chanbéter pylures mediymand gas is syppliagsta pach tissgslice apparatus

CHS%%%??I&?\?\?? r?goa dltl% ?ﬂ\r)gﬁ@ﬁ’#ﬁe ot hetp'\gé% ﬁ]oe:nsdfstlme Dufing

inb@baimpltﬁsede wilicés are aliemalady iexposed taicoltug medmmpmdogas This
to betest the tissue s such as |id

mey bEARSRIPIE Heaél? mitple Wén%?%\ﬂ‘%ﬂg'e Sl VPJPPQ'””};\PFO' gas may.

b injSGBE MMd réSiifed ldlte AR AR ém@a‘rg%”s%rléﬁltmymaa:um is in
suppl ied with the exact saime conpounds 1n order

tissueeslionl anparatuseshandier Bduat anyp ene @iyere time Pﬂf@matabr bioreactor
18 nq%éndu E{)}l%?eec! rsl%zv t O%s%rgegzgrﬁ?fe%t %Ee %“@W%f%lylé%éée%o culture

medimeni andyas! wikeH gre oot heldimtisdue éimwafmaraﬂrsechamber 155. This
confi gurabl e in many variations as woul d be known an

maﬁcker geriaPlished by cnsHring thatdlissyeysamples 23 Opﬁ!ép)épply a certain
8r91‘ s %ﬂ@é’%@@%ﬁtﬁs dHanbiser Jr%%ytﬁé? itli$ RAREdubmerged in

tween culture um reservol r
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
medium may have any gas extracted at the same time captured in bubble trap 70.
Thereafter, the culture medium aliquot is held and tested in a processed culture
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and bi oreactor 15. Bioreactor 15 is also connected to
a gas supply 40. Gas supply may supply gasses in
WO 207028 5€0nbi nati ons and concentrati ons accorBCTgS1006/033263
experinmental designs and protocols. Typically, a
single gas supply 40 may be connected to all tissue
slice apparatus chanbers 155. Neverthel ess, a
plurality of gas supplies 40 nay be used if desired

madiding aleseddin50byOrae etesteeint ial meg sbg@nreturngtot®asibreactor 15 or
Accordi ng to enbodi nt ., filter 18 rraé be di sposed
digeardednt %ﬁ& é@ﬁpﬁpps Wit tegsysiemdpain mmqr@ty culture

medi um and gas is supplied to each tissue slice

appar Afusrabeditent 19DW1 one&idCor 13 sillustrates ubameathedr of testing

ot SRR ¥oriblg BermRBLhAand S Sbs AR el Tinetnod,

a TRkae f@mblé RCeptrdted hhdingnsorgery pTigsuByday AsE human or animal
exanp cul ture nmedi um and gas may be injected and

denanding on the deried §F 04§11 et o &XamRle.dp Grepie A Bersonalized
cHERbtHE é%d[tlﬁ Fég?rﬁ#ﬁesnkél‘gé gp T f&'ﬂ’?‘rfﬁg %&Hﬁbﬁb%r AWHom the

one giv rna er, I oreactor
regimhen dsl te doa baetated.sﬁureexamrpleescamcercajst tesust Eﬂ@y b permyed and
to c [ture m and

re.both held .
eXROSEHE0 B YRIETa Bl R aa SOR AR ARG SediHs (e deimimige the best cockta
foﬁ‘iﬁé”ﬁélrh&hﬁfj cQHc@rnféé"téd‘gsm%trlyt 'n§9t6)?|c§§a‘rf8étﬁ§ APpREHBRY, tissue

a certain volunme of tissue slice appar
frmhaﬁrtyeswte@te bomahaar animakhost may bebmadgéd:cordm@m gmbodiments,

aqur%%? rSn%ll)l(% 6@%‘/3 bgonf I&Iglll’l‘Ih% IYJoﬂgeggagq{ﬁﬁ&gﬁcgisatgﬁgr%e.d safe in animal
st@dieediHimMdn ft%fsh@C*samglet hhay itHeR, uddtertei furtHed Stest St@méltﬁ of the
23 occupies 40% of tissue slice apparatus 20. O her

compound ensukstanes.-s i dea will be under st ood by a person
of ordinary skill in the art. At various points during
an expisugeslicennphygsbef obiainad éneidenian teayother rsemgerias or in

pro§eadiB; HoSanal cHPerAL gl BB aRE, [tle, R3ge. o SHample
biopsl. Urdr Paasonaiisey ethenithérabeutic 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 personélized 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
Nos. 6,678,669, 6,905,816; 6,983,227 and 6,999,607 each of which are expressly
incorporated herein by reference as if fully set forth herein.
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medi um may have any gas extracted at the sane tine

captured in bubble trap 70. Thereafter, the culture
wore@opsisd i quot is held and tested in a procesBemUS2006/033263

cul turenmediumreservoir 50. Once tested, it may be

returned to bioreactor 15 or discarded. Filters 18

di sposed within the systemmaintain sterility. An

enbodi ment shown in FIG 13 illustrates a nmethod of

t est i @hoehesmeeisirbmviheypatfent atheotissuecsamplads stioed or otherwise
substances. In the exenplary nethod, a tissue sanp

divided,ipioat leastione ﬁ@qwr@éﬁﬁueﬂ%gw@%@mm@nhtﬁm %hce or aliquot

is Qﬂéﬁ%dn‘?ﬁpswwﬁgr@a ih *i%sdé%n g%ﬁht bﬁﬁ\btérsl%‘s and Bloreactor
per sona erapeut

15 aglm'ewouslyamsenbed rsmiwasi usmrbhaeﬂwd slmwrﬂ n Fvgiom The use

gipen is to be reat d. For ex can
°ftm§§'9§ “B%"'Wee?ﬁi&'@os GGl 92'5?}6@3@89?'29 SvaF?’ @99% 5 10 ¢ expose the

tiak |
SHATEERN] S BhoMptliRi e STaARISVELBEHIhg Oy 28fable at play
isitime regimeint gdmiaisténed. appl i cations, tissue from any

sui tabl e human or ani nal host nmay be used. According

to enﬁhé'rem‘tﬂrs thamésuaﬂs aie;sualylzagl Becuaase thaidrilplvayiable is the

After a . co is deened s in ani mgl studies
regimen ?i’%ﬂ |I@e n%rﬁs?ﬂ%rf? @8UFEo ProYides @t pewerful tool for
e\FéMét nt oéfflé ﬁrreg @8:‘?\ ared &PYfhe? Mdbié regimens.
taln ot urgeries or In

Mprem/ed Lbemuseéhg rpeeises’w sgtsifem ahd ynetbodsme desigeedite allew testing
f F
at ey Ayel T Bpd f hrES HhseB, e Mo Bveh i lggeribed in the

exlanapies heelRALi FRUS, ﬂ%sﬂhba%étﬂoﬂékbﬁa apparadue SRARG Epresent

directly fromthe patient either during a non-related

diselegidiey reseaighery aad dpeloss |hﬂvespe§pwea‘ul tgoldtas ieyabitate mitotic
acttglt?bt(gtg—t@xl i Qésﬂsramh Sar h%tg éth%[bg]'&osgﬂa' trhé’%%hser related

I ons SOU ces

amﬂlpamhsnat ibe drgan systernubdrd ofyantismddvel According to
enbodi nents, adequately sized tissues sanples are used

to Obeﬁrcf@gSt& bA ethiBoditRInt 08 SySRAP o tfgamis® ¢ bedebieated in
them Such results, including personalized nmedicine

vitre lugingdtheainstant teehiniaugs, faul Prevdde seswis et pre indieativerof 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
permutations. Experiments of this type would allow researchers to control for
tissue type in an in vivo system in an in vitro environment for study and therapeutic
applications. The many variations in the use of the apparatuses and methods of
the present disclosure in the observation of the effects and efficacy of regimens
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artisans and |likewi se may be found in at |east one of
U S. Letters Patents Nos. 6,678, 669; 6,905, 816;
W® 20882927 and 6, 999, 607 each of which are expPeBBEB3006/033263
i ncorporated herein by reference as if fully set forth
herei n. Once renoved fromthe patient, the tissue
sanple is sliced or otherwise divided into at | east
one aliquot of tissue. In an enbodi nent, each slice or
will bgueiderstobd dsy ar‘pérsomldﬁldrylln@w skilleidl the ant.sSheilaly, @Be various
appar at us chaE‘o 155 and bi.oreactor, 15 as previously
pkgontseiting yariaRiesgnt & d7 ¥ sYSte Mo anpwlgto adisans as a

pONErSReShs B (%Bt%lnﬁ!g FLgRls SRk wauiq Qm&wﬁe g@ggﬁgg%@e short of

researchers an octors to expose the sane ,
heinanes” animabexparntEntat t he organ | evel where the only
variable at play is the regi nen adm ni stered.

Ther eFdresxarhple, reeeotding 36 eamrerhadithenBe aapealitiecofoghinal liver
variable is the reginen adm ni stered, the present

s m%m%ﬁmr@dpswlr@iéyvlﬁmbémewpr 1§80 apio BpxinEeitha surece area
019{ ébqf\fé‘?yslleés %@(@Bsﬁ)‘l’@ 3 &ﬂﬂ]rg‘?ﬂe&leﬁpaﬂ%‘?e i© 20fnd8hs Jor selectively

the present sy
stmpﬂylngtdnmkjﬁamwngiealt@'eaneﬂmrmm thve tissue e@eaappdmatus chamber so

trgk 6 puR] MORER in o PRAbr tobe 6L aichgoRiRet with the tissus

siFeshate 20AuRPPRIAGMS ri8és tiRether Eﬁ&ﬂbefj's%‘?'tl?a"cuﬂ% liver slices are
researchers and doctors have a powerful tool

cqupletely dmmearsed.c The tsame proesﬁsdevebaedu may ;aa\scaﬂva us@:l to remove

o S PETABHGR o Sy I L AR 5550 Hpans o

sUppiy e ghs t6 thy 268 0f Ghe WhARBTTB S Bt hRe tiReUEasIESs Iame exposed
vitro using the instant techni ques,_ but ﬁrOVIde

altergaielys t? e dae 3N i@ dhe veulire i medium phiscissdesengs described
previdint r?elllg ?i eb&l ra!s‘b%wa&éf f?'{e Féﬁ%oﬁwé (t:ltn%‘ 8glture medium

syste an conn ng themin )
a®dcemtersy badtexdissther chaimioen, tTLheeclnmdbemsf prafe by thesrmegulated.

whi ch | h
Forilnag diete Sires dbS tSPP&ati iaorabHeBt ot apgulat B degrees

Csﬁapfcﬁﬁent 'ﬁ§§l% i3, 1tqs REP betveRMHUTRB! B 39 HE§'éRs C. However,
slices or different tissue types
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
cocktail for a cancer patient. The doctor takes a biopsy of a cancerous tissue from
the patient and divides the tissue sample into aliquots. The doctor divides aliquots
into two groups. The doctor uses the first group to determine the most effective
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.net we, t
wil[TEESE0 49 3Rt 56 SeRest

fromtissue slices may be conbined in single tissue
slice apparatus 20 in various pernutations.

waxpeneiment s of this type woul d al | ow resear chrReBHUSN06/033263
control for tissue type in an in vivo systemin an in
vitro environnent for study and therapeutic
applications. The many variations in the use of the
appar atuses and net hods of the present disclosure in

- drufeoekefirfeatieopatidnt i questicrt (Theadistterf fhiehassestthe second group of

regi nenswi I | be understood by a person of ordinary
aligiofs to deternaing the opfimal spngentiationafithe deucreestdail of
controlling variables in a in vivo systemw || appeal

to ar Wigatie fisst groppwedaflighioise thesdegtobbses Hiergroupdaldesermine the
bR HF AP N FB e ARl 2% SRl g SRR previousy

V&idedidfgd toocRtails Ul atibhisibteadd el tHe Yiesues ldlig8st. The percent of
positioned securely within bioreactor 15 so as

to
apaptesis Af threcancereie tissua inbthe liqupisels BIERSUERRgHEthods that
wé&daqé%ﬁq%cﬁn g 'rPD‘é'F%oJ BPBFc{ihérgasHﬁPm“ﬁlef at. ﬁﬁé oLlofthen selects
Suppl'yrng and renoving culture nmediumto the tissue )
theldrtig equktaibindsicinigatiiee grestedthaddgrebeofcapdptosis nmdeanversus tissue
t he cg%n?ﬁé ri%es_to come into contact with the tissue
camnpaed tohe healthy {issUSedi um ri ses in the chamber so
that the liver slices are co&&lget ely imersed. The )
same phecestortbgr uses hmgecansoosep i digsue atigueisdo determine the
o@ﬁﬁél%o%cgﬁﬁéﬁcfﬂ b §18 &%gt &Skt tlfohuéé@n he ﬁﬂﬁc' OHQ qi?sues. Tissue
ere 1s al SO a neans tof supplying a gas to the top
aligfuotsherectultudved irs thd sanethanhésas thesfiist gsowy of isquesalijuots. The
alternately to the gas and t he cul ture pediu This
dqorBRB SRS Variis, PHRErERONS 1 the il ¢acktal Tg, eagh tissus aliquot
e : i by
A el P L T of (e R0 QckidMina Al egreatost degree
ofiapopiaesis inatAncerdius tisauegas eovgaretolo haalthy tissseue
slices, the tenperature is preferably kept at about
36. 5 Asga eesultCof Bptimiziaig the tchematherdapeatc regimen keptthe patient
6 to 38 degrees, C. Howevey, pig tissye, .
_ afcet ths Helert b rereecte Befimemtahet imparts
th@ MffediesiBehefSvHIRI MinfhiBath ahdSsrabtdsRRSeffectd. NEIHROHARbr wishes,
body tenperature of pigs.” EXAMPLE 1
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.

EXAMPLE 2

In another embodiment, the teachings of the present disclosure may be
used to predict the toxicity of compounds to healthy tissue. Such results would be
useful in data generated and submitted to the FDA pursuant to approval of a new
drug application or abbreviated new drug application. An animal or human tissue
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In an enbodi nent, a doctor may use the teachings of

the present disclosure to determ ne the optimum
waeongentisat i ons of a chenot herapy drug cockt ai PCT/082086/033263

cancer patient. The doctor takes a biopsy of a

cancerous tissue fromthe patient and divides the

tissue sanple into aliquots. The doctor divides

aliquots into two groups. The doctor uses the first
sgmpleds obtalrée byitaking kebiopsy oehs Pait oferlirgeryc Uskibly twd epecies of

the patient in question. The doctor then uses the
a%‘@@dﬁ] g WﬁnBﬁn%anﬁm%rQC@“@ e used é’epﬁtés%@tqlﬁﬁ'ﬁl may affect one

r?élﬂéseﬂ "i’ér‘\t th%b éﬁ’tﬁngf g%th%?(af%&‘ué llkf%?(ngg ﬁrB%dE' l(ev data and are

roup of I"quot s ctor uses t
usbfubwﬁhmethmscomtofeméepteseat diisgipsioe kiraldnotlﬁrsemeodlment the

red as, descr bed Vi OUs Vari ous
tihiieg R et it JogA rlecrases P 1Ronors slpbed) Teggisrated or
ot-ﬁBRMESr lie®@ by RRRhRRICS l@"fowmﬁ‘ﬂ%h‘éeéﬁﬂéd tith 9tlfiés'eart Panging from

the aliquots i$ nmeasured by nethods that woul
card rhimd toostermpeslisdy sdmaticlcalhirgnsier, among Dti‘earathlngsThe
doctor then selects the drug cocktail inducing the
gr eat é‘sﬂsueegh@mtsfar@pdprlued sfrom ttendissoeissampleuand cultured as
conpa ti ssue. .The, doctor t

heal her
RSO R DGR thPdisshS I8 D, BoCoBPeNd ke SpRied to each

ECAS Hl?dudf%céétbfrﬂheomé’%fﬂcfé% déﬂlﬂheceéﬂﬁbéuhdtte é@ﬁe\%‘ .a desired
the cancerous tissues. -Ti ssue aliquots are cultured in

reshlé asagesanibadqreviousiye Diata i gathergd andtintespreted aguwescribed by

e N I L

theatemiinatiom6f @ tohipdufitiedefiesdit idid tiddirt i nparts the
gr eat est degree of apoptosi s I n cancerous ti ssue as

conpared to healthy tissue. As a result of optimzing
t he chenot herapeutic reginmen that the patient wll

recei gxAMPLES2t the cancer, the patient will receive
the treatnment that inparts the greatest benefit while

oo iy DS A0S 1) 6 BEEb nel b Mad B8l compounas
in ehatstudyem a vizenee VEOI examplan Oﬁﬂbltcﬂ‘o‘ iamdsstipfiulatops lmf abirppunds in
thgqug[d%g g%jyc é%‘sleg t(l) Séttjicf)\)O ghelr e ects oﬁ ! ll!\reﬂwlch:atIypact)ﬂ;wg\)l/ss muﬁme 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;
experimental parameters would be readily apparent to a person of ordinary skill in

the art without the need for undue experimentation.

The testing may 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

animals as possible are used as a source of tissue samples, and that they are

treated humanely. Alternately, the present disclosure also contemplates the use of
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EXAMPLE 2 I n another enbodi nent, the teachings of the
present disclosure may be used to predict the toxicity
w@boocopgaeunds to healthy tissue. Such results MOIUS2006€033263
useful in data generated and submtted to the FDA
pursuant to approval of a new drug application or
abbrevi ated new drug application. An aninal or human
ti ssuesanple is obtained by taking a biopsy or as part
hurhan disgeey,. sddapdleis lo§ wihieh sﬂgdoeasbtainamcgml Grgan mnbwl 681hce most
and one - r.odent are use ecause a dru
diyigs %ﬁéﬁ?@g’ [ﬁerqe &y thgtliver.daxipity m@a na’femgfrfoswg Qﬁsthe ‘effects on
the' k@M se provide key data and are useful within the -
scope of the present disclosure. I'n another
enbodi nent, the tissue is taken as part froma
deceased organ donor, cloned, regenerated or otherw se

suppl echni ques known to those skilled in the

arltOIO gﬁ@f'ﬁéq‘:“gm cord blood to stemcells by somatic

cell ansft er ot her things. Tissue aliquots are

dor | vaRS! PETRENCTBFOSHE Bl RIoHRigsc@ fveh way 1o observe the
ln’fé"rﬁc\,"t'lcfﬂJ Ebtﬁvé@rﬁ BFda?ueé{/st&HQ eTis8fe Iliesy! fnéfbé \Wotalh&d frofh a variety

onpound 1's appl to each tissue a
Ofd@ng@nm ﬂ'éesaethem fareapigceﬁ irt peraileh]monuutnpleabmrea@toatlssue slice

agfSArAlRC et ERE flashin 8 ppied fok it bRambenapd permitted

toaonié iNd @bﬁﬂadt théthém’@é@é slicefor RMtirfe PRYiSE nF@liovﬂhgltﬁ@thlal time
skill in the art in the determnation of a conpolnd

periad, cthey culiure mediva, isExapved frgmitherfirgt tigsseaslise apparatus

crRAHER T i B SR Yool B Bbb Rt BERGHAN ohibining 2
tlSSUBmsba’(pje sfrom caongifferelt orgdreort ithe ueameRor§an uaedert different

St u their fects on chem cal pathways in the ]
expedaientahpoudlions. Sispas ogeragd Fac@pelvRd A Sernt primary cell

ty@é SeHg |ﬁe t ‘%fdcn%ﬁtré JP bf %{eﬁ Rypd Sk lin t%Fefsl‘? c F’ﬁPP :E)br P %oncurrently

|ssue as oppose e ceIIuIa eve
with gmmsgnthe\mllture'r mmcbumstmthed secoruh issuestive dppatdtas chamber,
et hods t us b| oa(ﬁl ficial

SARIEP | 76 TodnaY bBer SRIATSA afbaintefim, desting, in
erﬁﬁé@iﬁ‘ﬁarﬁé. 'Dlﬁé“c[lﬂunﬁé ktlum infbved 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. &

For example, a researcher may be interested in protein digestion.
Samples of tissue may therefore be taken from inside the mouth, esophagus,
stomach, small intestine sections corresponding to the duodenum, jejunum, and
ileum, and the large intestine. A sample of culture medium with a protein sample
may be therefore reacted with each disparate tissue type to determine the effect of
a particular organ on the proteins to be digested on a system level.
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the art wi thout the need for undue experinentation.
The testing may be perfornmed by an i ndependent third
w@aoorp231s4 order to rul e out any appearance of BPCEES2006/033263
Every effort is made to ensure that as few aninmals as
possi bl e are used as a source of tissue sanples, and
that they are treated humanely. Alternately, the
present disclosure also contenpl ates the use of human
- ti ssud¥hiles tnp bpparitusvand metipdbieaveb been elbstribsd o @éihs of what

donors. Since nost q%? s are netabolized in the liver, .
areRiesertly cengidered g ﬂﬁ NoglRigstiel ankpiefersed emheodiments, it is
, e ndErOA re. ak rov Sq;
to, DECUDACTANG andt JRe, BRERSUle thontd TR o Srified @Y Ui Sdisclosed
embedierants.Til§sise Bitérmes] niy dmveobivarioas inadificationsi ednd  similar

of organs.. The then are placed in parallel into
P HGLERg, whA Bie sBuf 0 Sl af b colamsnr e scope of
whichsHoBIdTB& aBbidedRBIreads? imtefdrettiof YRS o éﬁé’?mpass all such

permtted to come into contact with the tissue slice
mpgificatiensrengdsimidar stFactures. ddet peesient disslosureengedésdny and all
; r humis renpved fromthe first tissue
e@pﬁﬂﬁﬂﬁﬁﬁ8f§?§§m§W5ﬁUﬂ?m§hd noved into a second tissue
slice apparatus chanber containing a tissue sanple

froma different organ or the sane organ under

di fferent experinental conditions, such as increased

nmetabolism a different primary cell type, or a

di fferent concentration of cell type of interest.

Prior to or concurrently with noving the culture

mediumto the second tissue slice apparatus chanber

sanpl es of the culture nedium nmay be obtained to

interimtesting, in enbodiments. The cul ture medi um

nmoved into the second tissue slice apparatus chanber

is then reacted for a tine period. The procedure is

repeated for each tissue slice apparatus chanber until

t he experinent is concluded. For exanple, a researcher

may be interested in protein digestion. Sanples of

tissue may therefore be taken frominside the nouth,

esophagus,
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stomach, small intestine sections corresponding to the
duodenum jejunum and ileum and the |large intestine.
wa e@pss4of culture mediumwi th a protei n sanpC&USEN6/033263
be therefore reacted with each disparate tissue type
to determne the effect of a particular organ on the
proteins to be digested on a systemlevel.Wile the
apparatus and net hod have been described in terns of
what ?&ﬁ presently considered to be the nost practical
and% Brred enbodi ments, it is to be understood that
the di sclosure need not be limted to the disclosed
embotli menA snethbd ifer proliivtesinivlatedvie vivoagdr@litfons comprising:
modi fications_ and simlar arrangenents included within
the spi riRroXiding @ forsactaiefar sibgiantially stodlating inivée tissue
fuhBeoY §h Bfoaccorded the broadest interpretation so as
to enconpass all such nodifications and simlar
st ruct ur gsrovitlivg forethenbiodeantbrotuheld atlesdednenyliutd of a tissue
al |, enbodi ments of the followi ng clains. CLAIMS 1. A
S%P'ﬁoanﬁgor providing sinmulated in vivo conditions
compri St Ngliowiti @t ReBfioRe BIGHGA6 RnelAe useRR'Al  al |y
sinmulating in vivo tissue function 1n vitro; providing
for the bioreactor to hold at |east one aliquot of a
ti sshie satg eethed ofrclabwi ‘hgvhereireistive sonditionaaire tascomplished

DR B9t ol ih e i R EaRBE i s Shod by

mai ntaining cell-to-cell interaction in the tissue. 3.
The 3ret hotheomethad of Llaimh &y whereih aeawsensitivity WatRisigenerated
i S .gener at egﬂ%’ usi_ng the conbi nation, of the tissue
bysusifie dhe, FamBinttien &f dhe tigsue sarapleandBioggagiPhi m 1,
wherein the bioreactor is used to at | east one of:

det .M neTRNRAGIBY clahs WPWF\%P@HSH& ibforéﬁ&iopféqﬁs&f ﬁfjlttclgast one
toxicity of a reginen, or study disease. 5. The hetho
ofpeletgrming an inﬂm?gidilemﬁh@apauﬂ@segih@m paeditketaxicityrof avfegimen,

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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the group mtotic activity, toxicity studies, and

hi st opat hol ogy. 6. The nethod of claim 1, wherein the
woier@astser substantially duplicates tissue fUuRCTIUSE0ED33263

an organismlevel. 7. The nmethod of claim®6, wherein

the bi oreactor substantially duplicates tissue

function at an systemlevel. 8 The nethod of claim?7,

wherein the bioreactor substantially duplicates tissue

funce.i on dhe afethodaf dativiel,. Wherbhe tieUBerll abte Isegdhdrated by the

F\ggerfi n %he useful data is generated by the
apyisAtien of ghlegbt ane regienone regi men. 10. A nethod for

substantially simulating in vivo conditions ,

conpro.si e métRbalrel dbstartishy Shlidting B visBRShaRioh8!cotprising:

duplicating 1n vivo tissue function in vitro;

obt ai ni ngohktaining e biereptieor fandsubstangiadly deploatingein vivo tissue
5 f alf'.anllj_ot of the tissue sanple to generate useful data.

URTIOR YRt hod of claim 10, wherein in vivo conditions

ar e accongptamitfla B¥si@sanpidiiang cel | -to-cell
interaction in the tissue. 12. The method of claim 10,

wher ei n tUfingiabrieastt one ialiqueledf the dissie sempladoogenerate useful
term ne an optinmal chenot herapeutic regi men, predict
oxicity of a conmpound, or study disease. 13. The
nmet hod of claim 10, wherein the data describes at
| east1.oneTtwd nmdtiodyobelpinmi 0pvherein tin Vivbyconditioneidrg accomplished

studi.es, an i st opat hol ogy... 14, The nethod of claim
10 by;painfaiing ?Q{'E’écﬂ 'Bfaeéaeﬂqs} P’/‘stt]%'ﬁﬁﬂ?-i ally duplicates

tissue function at an organismlevel. 15. The nethod

of cfai M nhIR6@IoR ddid 90 OhBRRLIRthe WisieaRidrak lused to at least
duplicates tissue function at an systemlevel.
one of: determine an optimal chemotherapeutic regimen, predict toxicity of a

compound, or study disease.

13.  The method of claim 10, wherein the data describes at least one of

15 the group mitotic activity, toxicity studies, and histopathology.

14. The method' of claim 10, wherein the bioreactor sUbstantially

duplicates tissue function at an organism level.

15.  The method of claim 14, wherein the bioreactor substantially
duplicates tissue function at an system level.

20 16. The method of claim 15, wherein the bioreactor substantially
duplicates tissue function at an organ level.

17.  The method of claim 10, wherein the useful data is generated by the

application of at least one regimen.
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16. The nethod of claim 15, wherein the bioreactor

substantially duplicates tissue function at an organ
woOevwl25157. The net hod of cl aim 10, wherein theCcusstosk/033263

data is generated by the application of at |east one

regi men. 18. The nethod of claim 10, wherein

chenosensitivity data is generated by using the ,

conmbi nation of the tissue sanple and bioreactor. 19. A

met ht8l f oThe ubsthedtdf aldim 0, wihereimghemosevsitiigndhithii®generated

conpri,sing: providi a tissue sanple; dividing the
by P%QéRE tﬁ"ﬁ‘tfﬂrbo‘{}ﬂ%'ééu% PRRPE ggﬁi’!%@?ﬁ@r 1 hg tissue

slices as a part of a bioartificial tissue system and

al | oy9.ng AhRethoadbi élﬁssﬁémlanyisﬁﬁu@ﬁﬁg% PPl QrdRiohE LdntBrising:
treating the tissue slices Wwth at Teast one reginmen

t 0 gener aproVvigirg altisgue sample; A net hod conpri si ng:

obtai ninga. bioartificial tissue system containing

tissue s!?'w@n,g%W@ﬁ@%%ﬁ?ﬁ'ﬁ?%éﬁ@%ssue system

by treatiipgludigy the issues blik®Sadid Partofl #dMarlfiGal tissue system;
regimen to generate useful data; and conparing the

anthaliowipadbedriaatiéicial tisguecsystemviotie uses ibyitrgatilg the tissue slices

nggg%%%ﬂo?ﬁrée@g%n ai&%r&g¥dsgg¥]$a$%008i ng a reginen

nparisons o 1. A business
nmet hod for chenosensitivity testing which conprises
pr ov2@i ngA andthod eaatpisifgased system for housing tissue

slices; pgpulating.the biog-reaction based systemwth

Uissue: QAN 8 BicafTiirkel tisss mystens caataining fissue slices;

col | ect i NGSIAETHS bioarfifial HES.ER8 | issue slices wi

further cor_rpgi Si ng usi rl% thg r S%thyoﬁﬁrgj §l§c1:t||ssslugnss“ces with
atdeasitong ragimen togenerateriuseful dates aindicomparing thietdata ¢o determine
mﬁbﬁ% Q&Wittgl?'to%é‘lty of a compound, or histopathology; and choosing a regimen
based on the comparisons of data.

21. A business method for chemosensitivity testing which comprises
providing a bioreactor-based system for housing tissue slices;
populatihg the bio-reaction based systém with tissue;
testing a regimen on the tissue; and

collecting results.

22.  The method of claim 21, further comprising using the result to make

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