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NEEDLE ARRAY ASSEMBLY AND METHOD FOR DELI VERI NG
THERAPEUTI C AGENTS CROSS- REFERENCE TO RELATED

WRRBROLATE ON Thi s application clainms the benefPeT/usmes/ 073212

35 U S.C 119(e) of U S. Provisional Patent
Application No. 60/955,676 filed August 14, 2008,
where this provisional application is incorporated

her ei f i i '
TechrESPHEF ARIER ASSEMER ¥ AND fieTOHESR BERIVERING
relate to devi ces anTHERAREYTI®AGENTSNt r oducti on and

subsequent eval uati on of therapeutic agents to
bi ol ogi cal tissue, and in particular to the

i i ' I j f ts t
EROTH FRERANS O RELATER AR AT e o Art
Numer ous CRARSYppliehBdFElalrhs iRPBEhéMUNder 38N9IS CPHAI9(d) of
or phase Mclinical trial and eval uations at any

b=% t Prowisional iRatentnpication iNos 6055, Gidthfileidl August 14t 3008,
advance. In.fact, it is estimated that nore than 90%.
BeBLfEs PIovis i annics Syt Ruin G ATt Piram ST pngs i s
Ehiilahgal trial evaluation. The failure rate in phase
1] trials is alnmost 50% and the cost of new drug
devel opment from di scovery through phase Il trials is
gmlﬁ 0.8 billion and $ 1.7 billion and can take
I\&Ht and ten years. |In addition, many
patients fail to respond even to standard drugs that
have been shown to be efficacious. For reasons that
Aeehmiodl Kigkrently wel |l understood or easily eval uated,
i ndi vidual patients may not respond to standard drug
t herapy. OWegenegjal, the disclosedianabedments Frlatejte|devises and

[ XCJ. r lect | for i.ndivi
AR ik I DO of sHBsE i sl or R b EH agents
RCBIBIII] €sSli! GridinlRAHIG A 0t i sk URANSBURSIRRS 8 8OO L
effects. Arelated problemis that excessive systemc
plor@iy of agentsdo dhe tissuguinr@do.f or nmany oncol ogy drug
candidates in efforts to achieve a desired
concentration at a

Description of the Related Art

Numerous cancer-related therapeutics are under phase | or phase
Il clinical trial and evaluations at any particular time; however, most of them will
fail to advance. In fact, it is estimated that more than 90% of cancer-related
therapeutics will fail phase | or Il clinical trial evaluation. The failure rate in
phase lll trials is almost 50%, and the cost of new drug development from
discovery through phase lli trials is between $0.8 billion and $1.7 billion and
can take between eight and ten years.

In addition, many patients fail to respond even to standard drugs
that have been shown to be efficacious. For reasons that are not currently well
understood or easily evaluated, individual patients may not respond to standard
drug therapy. One significant challenge in the field of oncology is to exclude

drug selection for individual patients having cell autonomous resistance to a
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tunor site, an issue conpounded by poor drug

penetration in many undervascul ari zed tunors (Tungga
W@20080237981999 CHn. Cane. Res. 5:1583). C earl| yPeTiesmo$/673212

a need in the art for inpraved devices and nethods for

testing and delivering cancer therapies, including

i nproved net hodol ogi es for perform ng efficient

-cl.injcal linical studi f dj dat
SHRRIGE o Erdnee, etk uneeRerayiSF PliertapAselaied
O el BRe e P P s P ke TG AR ety

asnculdgy dnepcthdidatds i Effods o behieve laadexsireddbomakatration at a
BRI EF SUMMARY It is an aspect of the present invention
U Siel ae igsugesanproyrdectipy poer gruss penetiation ip gnansender-

Lo B UGS [ ihadh Bt 4 e GMp CRELE B IR "
comuni cat CRarNithEreds 2L8ER&S I the AR ramprdeddéviedd avd
of needles; and a plurality of actuators operatively

wethsidsdor testipgpeck delyetngsaoter theranies anciugingtimproved
FRDCR s P DO SRkl R R b e BhRe
éé?ﬁji@étéf&{cbidggﬁkeé&m&! §h§ _f&ﬁtHBFewtri] R PReautes hﬁging

plurality of ungers, irs each of t

iptrgaskedtlikelifioqul ofgenefitirey imglividuadisubjedts) Ahe pspsattimention
one of the plurality of reservoirs, and in certain
?‘?f?r?ﬁ%‘i’s ess ANcesiiiat Reeds Askeitersotogry e&ﬁtﬁﬁg advaytages.

pl ungers are operatively coupl ed together at

respecti ve second ends so as to be simultaneously
BRiFEStBMMARYCertain still further enbodi nents

conprise a plunger driver configured to depress all of

t he pl ur al itisapespectmfdpe psgseant yayastiontapjovide s vice for

A0Ery bl W8k SRR TR, BoBRE L A Ay bt oS arranged i

& anal & plBlityl 196s&rRuirs e ddh intflufh Bo masHIchtRMARIth @ respective
first end of each of the plurality of fluid

enenbiniespiucality dhesedies;andca piuralitytad astuaterseeparativelyeoupled
of the plurality, of reservoirs. ln other enbodjnents .
Breseciec o e LB ofiTgsaeus and CaiBpeed tg Prital p fluid
BlesthRe Withihaht r¥s8r! UREORSINGPdinRhteehbM bfithe plurality of
coupling between the fluid pressure source and a

aguptars compoises ohetdia pllalify of plunferse adirstoénd of éach of the

further _ enbodi nents the fluid pressure source .
Ryt SbRluggershring speeiyed i ea%weé%'yg onephhe plility of

reservoirs, and in certain further embodiments the plungers of the plurality of
plungers are operatively coupled together at respective second ends so as to
be simultaneously depressable. Certain still further embodiments comprise a
plunger driver configured to depress all of the plurality of plungers at a
selectively variable rate. In other embodiments each of the plurality of
actuators comprises one of a plurality of fluid transmission lines having first and
second ends, a first end of each of the plurality of fluid transmission lines being
coupled to a respective one of the plurality of reservoirs. In other embodiments

the device comprises a fluid pressure source, and each of the plurality of
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accunmul ator, a peristaltic punp, a master cylinder, a
m crofluidic punp, and a valve. |In another enbodi nent,

we@2wb/0zd79¢ he plurality of needl es conprises a pCT/DS1008/§73212

of ports distributed alongdts length. In another

enbodi nent there is provided a device for delivering a

fluid to a solid tissue, conprising a dispenser

A RS U PO PO iy h YR pRRSL source and 2

fdspiedtiveome of e plonality bhreseevairss parfsither emedtimerds thafluid
| unger haV|2% a first end positioned in the

EESSHIRPOUrce KkIMPrises ) deasi oNed aeRIPPEESPh Vaditifhd
Sig%rﬂlﬁlra{cﬂe ?eﬂgﬁa (‘tﬁl@ﬂgcg W;éﬁgll[ @%nﬁ%r daefH &Bﬁuht};epump, and a

vari a rate n certal

f/améhehﬁ apobedieudimehE cdich RE fise plurslitp b€ neédlas comprises a
plurality of dlspensers arranged in a dispenser array,

@b‘éﬂ*\“%@ﬁﬁ@ﬂ%dﬁ@”@tﬁé@éﬂﬁg italeng8er voi r, and a pl unger

emboat ment & FRATGH BGRH I el s HBUPHA J/ithfer delivering a
RG0S S tRisubheombHSBg™ &Epéﬁ&h influding ephyé@lelﬁawmaja

di spensers and 1s configured depress each of
plusaite 0§ pertaﬂisﬁmed sllgng & ﬂermh ttraeraomaw@sef\(mt lheﬂwd
errbodlmetst e deyi ce Corrprlas ulr
B mtion wilbuis GsPenga nerdlen aa 2xguBaet Yadie aifirgt end

r [kt
O o e g TG ar/ef SBLpIeB (bp&ond end of the
plexngev and lcenfiguaebdo @ﬁapeesrsempemmmgm atresaléctobly variable rate. In

Iura ity of dispensers. |In certain other enbodjnents
'Blfﬂfﬁé@ e’HPPQ'éTPerE%Fﬁﬁ ﬂ@@@”%?rdﬁ |°\V‘§r0f§1%'fifa'%9t)¢'éee?§ﬁrs

nﬁn éd}‘ﬂggfd%é F‘grlrg [?r‘;r‘%n% AReRIg8nd a

r|vr confl suc at rotation o river

phaber haviag ffirstsdnddsgcenidi émjsdelnro‘éi?t%ﬁﬁfdrth%r @Mbwaheats the
di stance correspondi ﬁ to a thread pitch of the
PWPQQG@GVGFréglC@HD'@ﬂdOé egrbend end ofihg pluneasobeaghef the

BB o Biperee’s S SAsPraliadls” d8MaRS Tl el b Prupoere
gimueieslalt 1elettBR GthePafhed ehtRidimeats thealevideecdmphses a

and the driver shaft are rotationally fixed with
plsality of cyinsichl wbee arrangedrimaorartay eyresponding dhe digpenser

rotate the rot 9 var.i abl e rat

BT 2R HBP Hurel el vlodiarb tes g Sied i npn e to
o d8ReDthehfedg ofa rré’§;%ctl99 YRl tﬁé’ pldrsIits) ot \dﬁpeﬁgéfé of
the plunger driver such that the rotor and the driver
shaft are In certain other embodiments the plunger driver comprises a
driver shaft coupled to the plunger and having a threaded region, the plunger
driver configured such that rotation of the driver shaft in a first direction
depresses the plunger a distance corresponding to a thread pitch of the
threaded region and a number of revolutions of the driver shaft. In certain
further embodiments the device comprises a motor having a rotor coupled to
the driver shaft of the plunger driver such that the rotor and the driver shaft are
rotationally fixed with respect to each other, the motor being controllable to

rotate the rotor at a selectably variable rate. In certain other further
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rotationally fixed wth respect to each other, the
not or being controllable to rotate the rotor to a

w@edoenrHm e angl e of rotation. Certain furtherPCT/US2008/073212

enbodi nents conprise a conta4oller coupled to the
notor, the controller being programmable to control
direction and speed of rotation of the rotor and to

SBb Pl 4 BEkioP NSRS e ik b B8 e crver
sV sr messndadirlRY s6en tHdi8hdrStBFaR8 thE ARDE! SHRsFt Sre

di spenser cylinder; a first portion of the dispenser
oyatioredy fided iwithsrelshectrtessachaither, dinel naotsebeing qootrbllaivie to
di spenser cylinder defines th

%&@?HE? reippduprasictabie anole af fotgtios: §63§§df§ﬁbeégq@&diments
SfpREs Bl Nicd DPulonsld B (IR Ebfa3fogiyiant

@i comtrdl diretticmand epged berdtetigh bf the rohsr areed eontitoh a number of
anot her enbodi ment the FI urality of ports is evenl

drarers bionea HadAhraiation dq an epd erﬂ@’fatiéﬂgfih omer:t%@bogiments of
MBve B0 FelicB i WBPEhFe ekl 4 BRE0n PR alffiger =

st pbRIoN&TRIRES HispRnBeF tylinderdafihéPtrRNésefvoilanaeeskdnd portion
In certain other enbodinents a distribution density of

efribelispenser gylfdesciefines the needlselly anethstr exnbadiment the
i stance of the respective. port froma tip-e of the
ABRIRES P8R iRt Bndaosdinned Alens 4 ool G e tiapdl so as
I . . r .
PAIREH 8 S oSl S0 8| 4 DoBkipe oy e
lehgttadf the nefedieor nsanathar emibgdineémt thaiplwality g potts isevenly

pposite sides of the needle, with each pair of ports
‘i?'g{)r gongeypediongfthe lengte of theoheRflecent pairs of

t I : : | i o .
Cortai n ot Rererip SHtifents e sPERS Bpn A6 Blufdny O ports e

ipversetiedt|stetiad Rodistapeaf tise RebpicBive pOrtdrorgetip-ehd ofithe
reservoir of each of a plurality of dispenser needl|es;
nerdle: imgedaiarptber emboginents ia distsibutips gensity ohbedlerality of

Ot s R, et 26 B iapRg of el SBRFI DY o a tioend of
el sl [rPeérfdin Oth&drhBodinfsite tmé/F@irémy bRPEASH distributed in a

overpressurizing each of the plurality of dispenser
srieal pedtern alopgrtbailengtiof e neediedilmeattsin ¢tber embodiments the

DR b8 FOAPAS SR St B0 B9 bh ks neee,
Wit @ah et G Jorts Btated Dot ddfee & With%e8BER to adjacent pairs of ports
along the length of the needle.

According to certain other embodiments disclosed herein, there is
provided a method, comprising placing an agent in a reservoir of each of a
plurality of dispenser needles; inserting each of the plurality of dispenser
needles into a selected region of solid tissue; and introducing the agent in the
reservoirs into the selected region of solid tissue by simultaneously
overpressurizing each of the plurality of dispenser needles. In certain further

embodiments the introducing comprises introducing the agent in the reservoirs



10

15

20

25

30

of the plurality of dispenser needles. Certain other
further enbodi nents conprise at | east one of imaging

wo b@osed7pgl ti ssue prior to the inserting, |imgPemUsIes/073212

solid tissue concurrently wth the inserting, and
i maging the solid tissue after the inserting. In
certain other further enbodiments the inserting
| I r cer
AT SRR TS P00 1550 i PR R Gions coen

of thegsiarilityerdlsgsndditineedldse XW@tiih \Bh&Tartaer émdodiménts
of introducer needles; and extending a tip-end of each

ePmprise gt lgast png obimaging dhe splich isstecpridydpdhe inserting,dmaging

BB SERSEH e S B8 A ot aer
Ry ihabAingunh kerafrdpdt f[Pere? cATRfimeRts hETMESHING Cbhfrises

fromthe™i ntroducer needles of the array prior'to
inssding ayatrbg o intraaduicey neédlds sntersssubjeee tisesting @ach of the
certai nfgn‘oodi nments the selected region of tiss '

. e ]S . a
Brality /T drspgnsemisedies Inte aypakectiveRNs of thearayP introddicer
Y i 1.Sy: i t ¢ :
hUEARE: ATRRUR' SRR ot Rl dspgrserneactes

béymrd atipasidefithe réfisedtivk o efahp Einsgofénteoducey nekdles and
| east the portion of the tunor after the introducing.
nde the selegtediegionfdigsHen Cerabmfiihas embqdinentsoermefise

(ARG shGs R i bR b BB Bl vy PR g PR the

puir@ity af HRpehSet hsed¥si sing. In certain other
enbodl ments the excising conprises excising at | east

t he porti ol egrtainembadiments thetdetrctedh segipn ok tissueistagortion

riod of tinme after, .introduci th ent,. Jn certain
BE? 17807 i PR E 0 o BBMErBr pRRoBiRGHIs s Plecfiscone of
8fprécliridctd el ahB® hd@mBhHaeRt. PR iR btidrBmb&diments the
exci sing, and a specific period of tinme for excising.
methedt camprisedb excisipgtat |¢dsd tse pediondofdbe itamootfter e i s

a.peri od exceeding 48 hours. In certain enbodi nents .
MVOLEING. (CeraIR Ml RmbowRIaTLS somprge Ableasbpne s imaging the
9 i i t ..
FRut prfct (Be 8RO R agHG Ine LSRRIy TR ccising,
are kmagingdhditigot aftectot therexalsivey. endeotiineties ephbddiments the

abgve described nethod, the agent conprises a ) )
BXEIPIRPICOPNRSiSegaeising aﬂ@aﬁh@emng)m, Qf mayad a time thatis a

selected period of time after introducing the agent. In certain further
embodiments the selected period of time is one of a range of time, a minimum
period of time for excising, and a specific period of time for excising. In certain
embodiments the selected period of time is a period exceeding 48 hours. In
certain embodiments the selected period of time is a range of between about 72
and about 96 hours. In certain embodiments the selected period of time is a
period exceeding one week.

According to certain other embodiments of the above described
method, the agent comprises a plurality of agents, and the placing comprises

placing each of the plurality of agents into the reservoir of a respective one of
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pl aci ng each of the plurality of agents into the
reservoir of a respective one ofthe plurality of

waele@porses needles. In certain further enbodi nRC/BES100&073212

plurality of agents conprises at |east one of a
negati ve control conposition and a positive control
conposition. In certain other further enbodi nents the

Riss Aty of GisSsa: eBRIER. ¢ Braasiin bifihetenamdimgnts Bagquraiiy
SNsgits tBAm ggilgﬁé 2k 'Iéa\ét %e%@%rpiégn tive Eoh pbmthI Clon and a

effective In certai n other fur er e I ment
positieasontorieconipdsitorp! lnradrtdity otifer dgrtinérserabogimeres then plurality
]ﬁdl cator of efficac which in certain further

SRS EAMPriseaat ieast one posHion paEkess lrac%wapah@r forteer
EmBBARTCHS ot It BRE et PRFERKET B A 1R e

a@émctlﬁ@ehaﬁﬁ@th@nfm@rIelmwcamrnéntgeaﬂeéémiees]‘ ®efplariyy of
of the respective agent. |In certain other further

gRBBiCaERrSestan indicatas\as efficasyi whithistdesiain furdememhsagiments

SBT3 BRSCO A mPboPatteRE acheruprea At hoRator ave.
RCEdridih BthetinbSimenty aOlbab\ené8PiHe pllifaliafof AGdnts is selected

enbodi nent there is provided a nethod for identifying
basett ova Célﬁfqadiadeemrmlratecbéfﬁlcaty of/thef reagecti\sa égﬂnt In certain

e by Setedifantn SEMBarae aschiben raethad g method
éﬂﬁﬁﬁﬁ&%é H@sés@ﬁ'@t '\Aﬁf?\ r‘e@ggé{:‘t tb@t?%ét%‘?\esdfttﬁe gﬂjrg{ﬁ"/%f adents, at

tissue In a subject cising fromt he su

leaakone béeifln;aejl;ta(mmtﬁlatrﬁi tokicithof sied bdet. ssue; and
eval uating the excised injection site for an altered
physi ol ogi & &qiber gmb@awrafthewelsa@wd@ﬂ iasaethagdlor isientifying

AAEENARE O} BRI GBI K oBhG OGRS, BlmblSing

Fh]nt;tlﬁg @ashnd aC@U'ﬁtht)S@fScéﬂtﬁdélfs Hective Bgels ih@Pg resective
hours after the injecting, excising at |east 72 hours

lgFation iman injpeion i  ine8olis] mgsuezntaosmeﬁoaxgsmgtfmmttm@
44 s S TSI S8 A 000 5 e B ST B evcisec
iARICAOA sRE fOPSH altbR &ﬁys@olb&‘%rs%’t%lﬁt'éécﬁ%f'tﬁé respective Jocations,

conpri sing charging a reservoir of each a plurality
and theseire Idﬁnﬂﬁymgrremwetefﬂceamobﬂnea)lmahwad)ﬁ agertbsﬁ In certain

fiRs Bmpdimebisdhie Siefing Ehetses one el Pegripn Bieast 48 hours
Sl ISEN A0l P21 e SpEid Sz o
96 hours after the injecting, and excising at least one week after the injecting.

In another embodiment there is provided a method of operation of
a therapeutic device, comprising charging a reservoir of each of a plurality of
needles with a respective one of a plurality of agents; injecting, simultaneously,
each of the plurality of agents into a respective region of a solid tissue; and
evaluating an effect of each of the plurality of agents on the respective region.
In certain further embodiments the injecting comprises injecting the plurality of

agents into the solid tissue in vivo, and in certain still further embodiments the
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In certain further enbodi ments the injecting conprises
injecting the plurality of agents into the solid

w0 e®ez37dh vivo, and in certain still further PCT/US2008/073212

enbodi nents thenmet hod conpri ses excising the solid

tissue prior to the evaluating. In certain enbodi nents
the nmet hod conprises imaging the solid tissue, which

HRIRE L SBrLes ERGGTRY SOIT PR RS chBRrHRg, A7 Bpnain
empedinnérgs toaprdtsed cdinpriseb irhagiggdhe Isolid tistige, phickain cgrtain
of agents into the solid tissue along. an axi s |

. C | ng. : t he .
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ingte tHessolilt tidse@dlomy an eixiseihfthe a6spectivt irggiby, of el tissue. In
toxicity of the agent. Also Erow ded herein accordi n'tc‘ln
egrtapotherrershodmantsthe inetho & Compiieee BRPESINGI. WI

ffi f . ' ISl .
Genstr G dtef PR barTALOE agsBik H Bart BB dfRf oy cctviy,
888 tdi@ffofitRe dgeAt.i d tumor in a subject in vivo;
removing the tunor fromthe subject; and evaluating an

ef fect of Alse prgeideddereineadconting te ceitainembediowntsisa
furth nmbodj nents. th t [ pl ity of
TEURCOLIRICTRIS NG e FiSaBE PR CEDRg T SR SE9TIAT CATPHSIY
gifndlﬁﬁeehéﬁg?ﬁﬂédfu&rﬁg 2H Skt fgga ?BLJ rl;%f?t?%?%)b‘éﬁioﬁﬁ % Qfsoli®umor in

urality positions rn t anot her
ashbjdichintivohenwvirsg fireotuintterdrean tied bobject; amdrevaluading an effect
i ptroduci ng an agent to a region of solid tjssue.in a
Subecagent pndhe tyinen i Yot e cagaintfutbenembadimnenty the agent
RSB ReLS N 2B I ukhecr Bl essabitluing oacn
of e gloiliBud ffints g resdatiat iong afnheblgalityasf pokitions in the
agent on the region of solid tissue in vitro. In a
fumemdn anebri erebediment theyeds pegvides adnethedyeomprising

RERLPPE T abetlipye iR REEH Aot PR fl By e
8§&mtdotd Blarity BNEoMIGHSAIBNG M 408 WIHRHTIHROrGITPGT SEtid tissue in

distributing the agent along each of the plurality of
pxoatdnedving 8 rdgior ef seliditigsuwetfram teersobiest iand evaduating an

iptrodyci ng co i ses.sinultaneousl. i stribpting the .
BT I AeaEER s i B e VRV vl ol g griSodiment
koI F6F dofidntisaliB ZonfpHidele fitizodi ment s the pl urality
of parallel axes is arranged I1n an array. In certain

In certain embodiments the axis is one of a plurality of parallel
axes in the region of solid tissue, and wherein the introducing comprises
distributing the agent along each of the plurality of parallel axes. In certain
further embodiments the introducing comprises simultaneously distributing the
agent along each of the plurality of parallel axes, and in certain other further
embodiments the plurality of parallel axes is arranged in an array. In certain
other embodiments the method comprises introducing at least two position
markers to the region of solid tissue along a respective one of the plurality of

parallel axes, and in certain further embodiments the introducing at least two
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ot her enbodi nents the nmethod conprises introducing at
| east two position markers to the region of solid

W e@®sne3798 ong a respective one of the pluralitRCDS2008/073212

paral | el axes, and in certan further enbodinents the
i ntroduci ng at | east twoposition markers conprises
distributing the at | east two positi on markers al ong

peSBGE ke ol apesieroUing kit a5 s Bostior Biarkegs along
%%b&ﬂl\%‘?wlb%%se@ﬁmnQHQPé%éﬁ o sHfd 684 ;ﬁ\rgﬁpagﬁ OE t
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ambadinterdp diopiat lealetwo positioo neskerst edctbedmpdse a detectable
lorimetric | abel, a dye, an enzymatic | abel, a GCVB
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Sl AL SR AR 1S, 098 b P

Gt:l\nmlt@@lga,hdmxgﬁd piotianged in an array in the reg| on of
solid tissue, and wherein the introducing conprises

di stributi lrﬁgcemm offfertemebaslimeats ofyth@fatay@rd@mbed method, the

R b 5 ALY G5 SRS o s vt
SXPHraRGed fnhéh Eﬁ‘b?th@F&@;’idﬁSﬁscﬁb #iRee! aRd @vH@‘rem the

imaging the solid tissue prior to the i nt roduci ng,
intragugiggtdompriseisdistribstieg eadlt of thenpluyality bhagéns to a plurality of
int -oduc;

pikTidRRiEong 2 Fivebearne of fe Siraibuphaalelaies. i tortain other
EBbHREMANE %@(Pbé %nﬁﬁ%@?%ﬂ'lé&t bhe Jf%ﬁg'ﬁgﬁg\e%%llelﬂ fissue prior

tissue 1nto a P ur al sectl ons nor

tmeﬂwal ihtedd woieg,. wriagutgﬂﬁeasmldfﬂssub eoneobredilywith $hé hrtroducing,
I ses detecting wthin the solid tissue

|
S ienadhengld B et eaniuecinasin estdingibermbodments
#h I@é{ﬁlrggéodﬁgﬁs%séi{(ﬁoh a’é Ne tr@ﬁ%%tccf SO||I8 t280L ?ﬁt{ih plurality of

er e conpri ses

setipasindrmal ttethat pdraiéitaxege I@fcehbﬁ?l RHHEREbAdhents the
agents at | east one of detecti nghda degree of

ovaluating @Qm@ﬂswde@@én@ withirothghsaliddissokeian altersd ghysiologic

Lt Py lhstEN Tl R R oY ot BB ool fner
S9BBHINMItS e HEREHAG bRkt P50t eTHRAIBBLCORBS the

eval uati ng conprises determ ning the effects of
plusality ohegertst atdepsiorg of getettingantegren oﬁpelammtlon of the agent

BeFidn et Bubodeleefind Sfysiapanadioal Tedhplinedent on the
IR Ehﬂ' 6t§?\§ Pﬁ&ﬁﬁécog&%@él SRR bf INPaGntldithe tissue. In

plurality o S on a
certain other embodiments the evaluatlng comprises determining the effects of

at least two of the plurality of agents on a same position within the region of the
solid tissue. In certain other embodiments the evaluating comprises
determining the effects of at least two of the plurality of agents on adjacent
positions within the region of the solid tissue.

In certain other embodiments the evaluating comprises
differentiating a degree of the effect of at least one of the plurality of agents on

different sections of the solid tissue according to different characteristics of the
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positions within the region of the solid tissue. In
certain other enbodi nents the eval uating conprises

walrdoberiss | ati ng a degree of the effect of at PEHES200$1¢73212

of the plurality of agents ©on different sections of
the solid tissue according to different
characteristics of thedifferent sections of the solid

GiffeRYR -seblio bt ﬁ‘n'erbo%ri Sué ”WE?H&W&héP&nEM&i‘n&@ﬁté ?}%} st

Conpri ses conparing a |rst effect of at least a

evaluating bemplisesaitomparhg adest effen of beleast acﬂnr:ttlcsumf the
with a second effect of at | east a second one

plutaliy of 99eAts aRehesoli tishue voihi aisesand effeqtiol g faast A second
8?\@8‘3 tq%nag Wﬁ %g%rﬁg %Vtﬁ{a%%#é [ﬁg§ur a # O\Mé mbodlments

respec agen

BRSSEHathgdorhpasds, With rekpetiftoeadyast @ﬁbldﬂtlﬁéi plLﬁthy of agents,
toxicity on the region of solid tissue. In certain

assrasinghaldgastentiesot ¢flicay, laetivito @pditexisityies dhe cegiag ohsolid

G rgtein e Braichingisrihe TS Be AT ore drserasting at
[RAEPHAS %?th%ebiﬁ%h‘t)ﬂgf %eﬂt@%&e@ Rf tAE dvBRidBhy" fhl\ icbia®f other
agents based on the evaluating. In certain other

embodlmentséhe heethed bompa:leﬁp iseleeting at teast onew@tlm plugalily of

two of th rali ents,b ed on th
ey Dask 0n| e Al 'ﬁ‘got SPrg iR ERDOORentsdbn Srethod

g@ﬁpgf;@? @”@'?t%@% IQ#‘Fe'aQQtvM“Sf tﬁ%{:ﬁl@#a'h{ e"i‘ﬁ§ BhSed Bndne

I ons, eac spectlve one of

availiatiag.i Irycertaipatiadr eshbedinentd tHel memdde@)mprlsﬁs d;leirlbuiltlng the
tissue within each of a gl urality of subjects.

elrally pf paeRiRde aoBEibhEhRESios, @@ph@épr&%@meéé'vw@e of a
urél t% ogggr%‘f %ﬁi\&lt@@}f}eﬁﬁo%? djtj‘ssgle;wel eﬁa{e?érc]:ﬂ fa plurality

bﬁﬁiﬁje@t@e I9tektdinn RHHEPEMDYIPHeftE eRé md!ﬁ@@domp)r“sb§ one of (i)
evaluating, and (iii) prioritizing at |least two of the

pelecting ayle@st enreat thepplveaiitvof agentebapedionipe evaluating, (i)
BB B CIR L BR ot FAEF G0 bY 1§ <OAfah, ang
ﬁ%rﬁﬁﬁ&ﬂ@aﬁqgaﬁ%ftﬁ R %ﬁd#@ﬁt‘y'lﬂ agehts balRsed e tHd @\@hl@étmg In

east one of the plurality of "subjects based on the
eensdinathergembedintants thepmethad campgses oheabti) selecting ahleast

Bh B s P e oS b e b el at east
S R s AR o oo =
leasttwebf thegslurality of subjects based on the evaluating. In certain other
embodiments the evaluating comprises determining a level of altered
physiologic state of the solid tissue near at least one of the plurality of parallel
axes.

Turning to another embodiment there is provided a fluid agent-
delivering device comprising (i) a plurality of needles arranged in an array, each
of said needles having, independently, one or a plurality of ports distributed
along its length wherein at least one needle has said plurality of ports, (ii) a

plurality of reservoirs containing the fluid agent, each of said reservoirs being in
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Turning to another enbodi ment there is provided a
fluid agentdelivering device conprising (i) a
w@bwpatihg of needl es arranged in an array, eaPtmT/v82008/073212
sai d needl es havi ng, indepamdently, one or a plurality
of ports distributed along its Iength wherein at | east
one needl e has said plurality of ports, (ii) a
of .reservoirs containi t agent, ..
Bl Rpiminaid EREh rore-Befiveane i st Bl diBsrand (i) a
I
Mﬁ*?n@ofﬁﬁﬂsgh%?3w§?§uf§%%%§;ﬂh%b§lPé%gﬁ%g@§§93ﬁ§re§&§mve
pheinftre parality obesenadrsi andaa sespred ehs ©f eaeh @iurtgee being
lurality of reservoirs and a second end of eac
8 eRIfgERLIBSURH thrlHenesting eagh piyngar ra@mSel@émﬁgﬂ%eﬁthe fluid

ot RERto e SRancb bRl e Wyra G il S5

needl es. Im mhéleémaa‘emﬁiemtth@bréémlprmdob/mventlon there
di scl osed invention there is provided a nethod for

isdrevided @ methagdioy selective delivery @é et fiuid agesbloi ajseli%gwe

FoBELG 2 M BeekGbini ity BuResiBs ond iy PEER €8y 8rind
ad\cé ito WSS HSIUIAnENB) Bbh‘ilr‘ﬂst%ﬁﬁgtthé ﬂh@ éd@\tfﬁ‘i’tb'tﬁe solid

tissue by injection through said neéed In certain
fisaueey ingadbiodi thenigh g4id nsetllied. tin sedelrﬁasthbeembodmreid the

S0l iR s Ssn dhaSvad o mpusiect. o larsp ey finies
&bedi E3$hd g@ll@ﬁ%lfeelfsf e%eédbigéte% Egné{?@fuﬁﬂH Gmbbdithénts the

In a therapeutica ctive amount n certain
8gemtl is Helivdred te it dolicctidsie iaw thetl@pduticalip Ieffdctivessmeunt In
is either (i) undetectable, or (ii) i

agent
otain SH Futharambedimests Stgoe fee selid tlweag&{age%t is either (i)

0 e
g:ﬁg%g?fﬁgﬁ% S(Jr%?f‘if &Qﬁ%@@%lé‘bms@cg}%psr‘oehd th@u% {hteaédbr]t is present at
lee s ttidhr afrbiinirhglr d sweb el oertairs efibe dirdemts the seRd Gs$slcdmpres a
a benign tunor and a malignant tunor. In certain other

fumemdn centisisuiurber snmhedimentsrthe sumer iscselgcteddrana a benign

R & ¥ilena e s e U RETY 6o e fi i umor s

§618BtedSRsM & prirfas) tupit, SANGRIsIVERIUMSTIrRCA ﬁﬂetéét@ﬂb fumor. In
prostate cancer cell, a breast cancer cell, a colon

eertaig othey furthar embgdmmerthe anmpr eomptises shieast o@@bancer cell
ncer cel In certain other furt

d
8RR B Snstt ﬁapcwﬁa» auleSs! atiobe oL colbhipanFansel. a
RABRGIRer SR NOSANCLANER ocHIHATEHERbh BAESH BTN certain

basal car ci nonm,
other further embodiments the tumor comprises a cancer selected from

adenoma, adenocarcinoma, squamous cell carcinoma, basal cell carcinoma,
small cell carcinoma, large cell undifferentiated carcinoma, chondrosarcoma
and fibrosarcoma. In certain other embodiments the solid tissue is selected
from brain, liver, lung, kidney, prostate, ovary, spleen, lymph node, thyroid,
pancreas, heart, skeletal muscle, intestine, larynx, esophagus and stomach.
In certain other embodiments the fluid agent comprises an agent

that is selected from (a) a gene therapy agent; (b) a chemotherapy agent; (c) a
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small cell carcinoma, large cell undifferentiated
carci noma, chondrosarcoma and fibrosarcoma. In certain

worden2aebodi nents the solid tissue i s sel ect ePCE/D82008/073212

brain, liver, lung, kidneyiliprostate, ovary, spleen,
| ynph node, thyroid, pancreas, heart, skeletal nuscle,
i ntestine, |arynx, esophagus and stomach. In certain
] ; A
Fhaf a8t 2 hEBoy.i3 BRI, (LT oFESnER.AREBHnG RN

s anteneddipy mogiicledtile thgrabr; (gpdee uf an ahtyerse RNA and an
anti body; (e) a protein; é‘&) one of a small )
engasting pplygueiRatide thetafasn @nefoliferyeneand @ encoding

BFRCIBbta eoPR Pl BBl BRT AU B BRERG

Srogaid B&yﬁ@ﬂ)ﬂd@@nﬁ‘ﬁ ?é”@tldd?ﬁnhﬁitfér /In(CeHtafh Q@l‘l’t@?bﬁﬂio@lments the

| abel ; and one of a therapeutic protein,
petegiadie Iadbej lsasaﬂedeqiémwn elcradmabezt a radicopague laheltder

nbodi th t t | ect f
fURSbeldioelsa Calara IR 5 84e, B eRAUDnte b 3 GEMS tag,
éwai?nl %H B, Cinl @Relin e@b@)ﬂﬁneﬁt@ tﬁ@%\pgﬁf is“sél@cﬁ@ﬁ 'fro% (i) a gene

g, avidin, and otin. I'n certaln enbodi nents
lfieeamgagﬁntltbaismmpMmk dtrleast(one apgrably |tr1kedapmnwg@“n(u) a small
that conprises at |east one operably |inked pronot

i eTiernasRHIA eRencing BpRLCIRRIIS R GOMPTIsSS A Ika st ane gwerably
IE fd)ﬁl%% toS ?lﬁ ah angﬁé\ﬁseoﬁﬁmo&%&%% Rb efﬁlﬁ‘éfeoQHQ R tomprises

an antls nse encodi hg po [ eoti de that

@neaéu mopéralbgalmke@ ofRgE@BhY (IV) @kmsbzghmxenmdm@nd
(iv) ri bozyme- enco ? pol ynucl eoti de that conprises
a@lyn@@igetldﬁ@aw@musysa Igastiope epetrally linked prangeter. In certain

e B RS SR R Pl U POl BF R RR fom

wwhat\ebérenwt@mﬁ@b re%;@lat‘é?ﬂé pramstdr! In tenainestill further
enbodi ments the regul a |l e pronoter is selected from

ambodientstiee pegm@ﬂabie pramaotghisi gele@gd Ifrone @nnduaiblerpromoter,
and n.certai ot her

t f
Bﬁy %t %tefj qut‘lasrciﬂ)‘{ﬁlt'a\%‘de §P?@Pﬁ8&°'f‘8{]e Faltering a
phyS| ol ogi f, &dridis o'tﬁér%n%%t%dh%etn't fHéfe |§Br‘8%de%! Aehethdd for

introducing a plurality need es of a fluid
algermg alehymeraglrgstra&nma solid tissuee cealprising: $8iefrodndng ta)
mms%)erin lLuid agent into the solid ti

he
Phraty B ﬂeewg_ef%,ﬁ Tt BOREEHR beTing oIS it e Al peHE R
) dnihfstdimythdatid agBANAD ' sdMURSOEBY injection through said

needles.

In certain embodiments there is provided a method for obtaining
biological samples from a plurality of positions in a solid tissue, comprising (a)
introducing a multiple needle device into the solid tissue, thereby placing a
plurality of needles at a plurality of positions in the tissue; and (b) generating
negative pressure at a port of each needle of said multiple needle device under
conditions and for a time sufficient to draw into said needles a plurality of
biological samples from said plurality of positions in the tissue, and thereby

obtaining biological samples from a plurality of positions in the tissue.
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bi ol ogi cal sanples froma plurality of positions in a
solid tissue, conprising (a) introducing a nmultiple

wem@dizs7gevi ce into the solid tissue, thereby PCHUBIV98/673212

plurality of needles at a pturality of positions in
the tissue; and (b) generating negative pressure at a
port of each needle of said multiple needle device

o sard. et Ebsdinania o Mprorbisn et obtaining
bioRIGiSRIsAnisd ﬁbh{%lpo ra g’t?%ftp'ogﬁlﬁn %Iérﬂfaﬁ 'a§%qﬁur§(?]fiij tissue,

t hereby obtal ni ng sanpl e oma p
cdmpuosingi(ehmtioduting 4 rmd;ttp:’te heedierdeaice eitd s selint msue thereby
there is provided a nmethod for obtaining biological

B'éﬁmge% Piiralily 8T peadigsiatp RIpralibset pasidons irife dissesi and )
LA EDRH RS SLAP oy b e L ety o

phch abédly dfsareeditpte Abedleldicy urﬁcYeerori@lﬂFdrkl #Hesfor A time
the tissue; and (b) generating negative pressure at a

shffieignt tq/dr@w int said nassiiesia @Iltua@tya)f Iégigainabsarsplel from said

dREEPhofhEs Bkl Bielnc Soc ey PREUBEHIRER] aRgRs from
8lpwiralitylof pRkitlnglaRshd h a&%“i’ﬁ'tﬁétn&é@éﬂ said plurality of
positions in the tissue, and thereby obtaining

bi ol ogi cal Irsfaﬂrtalesnfbanimanm thesd ist prowidegdasimethots obsaagning
ST e bbb ALY B L
&hpHShb! (é)’m‘ir%dﬂ@irn dHeO@rt ﬁlok ?aeﬁljs'ta' CRlgidr bfaéolﬁftls%[]g inone

or nore-agents, rising ntroduci'ng one or
ageotes suhjeatsrlegz/mbyoﬁlstmﬂutmgtem daid agenierto rmplerahty of
subj. cts in vivg by distributing each of said agents

PRSIHONS %PQQu'ct”ya)@? \Aﬁfw theoiegian iBrRpcirsubied; ()ramevinedhe
fe%rpgf S it S £8kh ogf %%l({ %ﬁ@ggggaﬁ@&) ﬁ%’ l?d} Y each region

d tissue fromeac j ects,

nadwt inB) fach efgiten eb@mé‘g@ﬁt bh thd)edpektiad pesities talsHg the
each agent on the respective position along the axis

2Xi$ Mithin the fegiprowheraiereither éi) tf¢fe@n}( glyem @leahgr ggwla presence

BBt O B8, B R5 Bh8ofr Sufn B BS.5017 Lsfin oo rom the

$lsetURdiestes é]@'ntﬁﬁt&/%? 15 bgbﬁb{ fo'if}baﬂfméélﬁ)rﬁHtH &Frﬁcafl ®fial of the
participation in a clinical trial of the agent

agrmitos agents, (if)dfor any gmavmgerg @mtagentea@m&rmeacﬁsaedmecwfole
T SRk ool R The S sl B
|('r:16|@r?:t(§§ai:%h$lb){ltféf ﬂw@es\fbi%’dé ﬁ?rt pdrBEipRASH irf hRARIA trial oPthe agent
or agents, or (iii) both (i) and (ii).

In certain embodiments there is provided a method of rating a
candidate agent for development into a therapeutic agent for treating a solid
tumor, comprising (a) introducing one or more candidate agents to a region of a
solid tumor of known tumor type in each one or more subjects having a tumor of
the known tumor type, by distributing each of said candidate agents to a
plurality of positions along an axis within the region in each subject; (b)

removing the region of solid tumor from each of said subjects; and (c)
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enbodi nents there is provided a nethod of rating a
we2andiogkrve agent for devel opnment into a therapkCt/U82008/073212

agent for treating a solidisunor, conprising (a)

i ntroduci ng one or nore candi date agents to a region

of a solid tunor of known tunor type in each one or

I .

BTN RBCh e reoRed HTTH) 6 o BT b BRI Bgent on

thlelresp e ttiveapogititsi aloagthalagisgithin dxé segivh hwinereirean egeotthat

in each subject; (b) renoving the region of solid

agHES I p arealge henefidali effest whestigtrodueed (o)t fmer mereives a

. i in. .ef .
B8R P e LRV ehEink 2 shelopBlog 686t of refHg the goii
RS, Bhd BiNMaddit thREots WEle8s8r Bénafiieil leffe@biheasmtrdduced to
in a greater beneficial effect when introduced to the

thenbmar seegives adowegiadingrfar denplopmnedtintd 8 thempeptie agant for
heragp utiq. dent for treating the solid tunor, and an
%tm aﬁo'fj U%s in a I esser beneficial effect when

| ntroducedThgsd BRd LB ashBER! Hfefie PrésiMtinVentibAill BEcome
devel opnent I1nto a therapeutic agent for treating the

sppharent upan reférase tartde fallosving dptailied defsctipiéorpard attached
invention wll becone apparent upon reference to the
¢AWIRY% -ng detail ed description and attached draw ngs.
BRI EF DESCRI PTI ON OF THE SEVERAL VI EWNs OF THE DRAW NGS
Figure 1 is a schematic diagramof a needle array

BRIEFDBSCRIPTIQN OF THEMSBVBERALAVIBEWSSOE THE IDRAWINGS
t herapeutic agents accordi ng to various enbodi nents.
Fi gures 2AFigBredds 3 schematieldigarain ala apedleRTEy assrinbly for

td: ' LQur.es_4 4R. .
PG PR RS RS B A Bl oot
embotpad@et i vel y, an insertion position and a delivery
position. Figure 5 is a diagrammatic view of a
del i very aEigenes 9Aa02 endidnghavodalivasirinegriesraccordipate 6

orti,on r?tfs a needle array, including a

RIBER (% Pbouie

Figures 4A and 4B show portions of a delivery needle and an
insertion needle in, respectively, an insertion position and a delivery position.

Figure 5 is a diagrammatic view of a delivery assembly according
to an embodiment.

Figure 6 shows a portion of a needle array, including a reservoir,
according to an embodiment.

Figure 7 shows elements of a delivery assembly according to
another embodiment.

Figure 8 is a diagrammatic view of a delivery assembly according
to a further embodiment.

Figure 9 shows diagrammatically a portion of a tumor illustrating

principles of the invention.
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according to an enbodi nent. Figure 7 shows el enents of
a delivery assenbly according to another enbodi nent.

wo2@unzs78 i s a di agrammatic view of a deliver yPEEE8200$/§73212

according to a further enbadi nent. Figure 9 shows
di agrammatically a portion of a tunor illustrating
principles of the invention.Figure 10 is a di agram of

a data pr SSi .syst.em accor di to an _enbodi nent. .
DETAI LED DEGEH Y IR CEFP%’ apy oba el RisssPiog %y§{jed‘i‘ AEEPEling to
hR epfiddhBnenbodi ments as descri bed herein to devices

and nethods for delivery of fluids to solid tissues,
and in particular enbodi nents, to solid tunors. The

Bﬁr‘r%hﬁgﬁfr@rﬁéh%?%ﬁmbS%?ﬁ”hﬁr elate L part Lo certain
di scl osed Tﬂe fén?fjn\gﬁtt@hlls BFE&\@,{d i %@Mﬁ%ﬁwﬁ@%&ﬂk fas

equ| site con amnmoun

festribededdreier tv deﬂ/lc‘&d arstl iriedisats fof defivergd fluRisabesblid tissues,
enbodi ments feature the precise positioning

of
aed ir\/@a@ﬂcu@é@nﬁoaﬂme@ts tpeelidiueaors Jmmhﬁrﬁgw described

| Ly, defined |
EbRbIRENS PelBle,FRkL & b ARG ehtefaRisie  frreconized
Aty eS ddciedd mestebRy detANSelo®) thatWeribefrdm ‘ékélgx'sﬂé control

the use of fluidics configurations that provid
ekthedoedtiont, ianound anddime véfluitll delise/etoi soédylseuenthheséia@d

i nvention provides. imroved accur rsati

D e A Fayuaithe Ferios pratohine ol AeTam nesgid gutlet
f

SO PR bAERAS ARG D A pIsRIE s

ahad'oapéneedies davimgmaltipteaogtict aipe ridreg at defindad Iobamcm’s) tand

ells may be resistant. Accordingly, for exanp
5includipe tharese o Huidicsreaniiger iqnédhamreg'd@e@r‘xtwvy fine

{:&t?ol%%hﬂyj(d Ngﬁﬂ&%vérﬂw h ‘A{'\véﬁﬂt%ﬁﬂ)‘o EC?IW IS aceuracy

orces t e or uce mechanoc
and verssitifty twtyck@rm@g mdrbpélgtlwé&ﬁgéﬁhd’s é@éfﬂéé @dtl -cancer agents

\Eg?gégeguﬁft@lagng %glrl]é ttjjrgtl)rl'sv 2% pte?m(l]!t(se elarr]l(ye/dexizﬁjcs?cln fsré)rtneaS screening
program or a therapeutic regimen of candidate drugs to which tumor cells may
be resistant.

Accordingly, for example, certain embodiments contemplate direct
drug delivery to a solid tissue at low flow rates with low shear forces that
eliminate or reduce mechanochemical damage to tissues while permitting
precisely targeted therapeutic agent delivery to defined focal sites. These and
related embodiments permit advantageous and selective delivery of a
therapeutic agent to a solid tissue in vivo in a therapeutically effective amount,
while in further related embodiments the agent is undetectable outside the solid
tissue or is present at less than a minimal dose. Hence, problems (e.g.,
toxicity, detrimental side-effects, etc.) associated with administering excessively

high systemic concentrations in order to obtain a therapeutically effective
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rel ated enbodi nents permt advantageous and sel ective
delivery of a therapeutic agent to a solid tissue in

WO Rwe/02319% t herapeutically effective anount, whdT/ES1008/073212

further rel ated enbodi nentd95the agent i s undetectable
outside the solid tissue or is present at |less than a

m ni mal dose. Hence, problens (e.g., toxicity,

ESAddniribAlin 8 fsirelRek Stvssﬁé %ﬁé o@ér%@ﬁiea&‘?ﬁwé"brtegently disclosed
adm ni stering excessively system c concentration
emboduteentso obtain a therapeutl cally

ef fectiveconcentration in a desired solid tissue are

over come bideiienpieserainembeeinsaa conissplatangisect delivery of

@q‘ﬁh{% ?H?%slr %an? pqaapugrgu gséjé Hg%éﬁafs? @Bg@Bégf r?\lamerrg Ghdicators

ebeffitscy a0 ebpmiatm@hm%omMnm'vrtsqua ?mr@ﬁy bﬁ@@/nampd
p&{egrlate contr ol COHDOSItlonS to a P ur al It of

locatienrs alopd padelial a@as impcald tiapee, I%lCheaSe% spkd fumor,

FllohBaafEtE ueRrel ude Aisy Ve by eiERonoihe Wbl fop ¥ ot
évaaa@oﬁaﬂaﬁéngéwfIt%t.@éu@mlevféb@ S¥fthé hRatrhestee m@.&ators of
fects of the treatnents. Indicators of efficacy nay

ﬁlcaty:) maaodmmmeexamplecﬂatﬂctablel chobcaator cemppunds sanoparticles,
nano Ies nanostructure %@8r ot her co

E‘ﬁ%&’ S S8 TR UGt Bt FUTRASE R TBPBURHEGTEEUe which
H@te%'t 8l gd&@lﬁ&?&#ﬂﬁg yt %h@@%ﬁigﬁiﬂa‘?%i&ﬁ o?"é%reﬂssuch as

f a cell avita rypan
a Mtardymter 0. c prﬁamlulue;atamoloambtnmpldsrmdmatoc mﬂmredcemtat
rran\ﬁl exhibit distinct fluorescence as a function of a g/
ROHQGHat raay edniplhdistingh{jueresegncends pdraghaneefany of
t +
A vyt

physitibgiially ptlesam ior sbheatratiing Mitoghoneétisl. med®eane potential,
Haugl and, The Handbook: A Guide to Fl uorescent Probes

akeMaamembigne eetansieb gites sea blawgkand) Theddandhegki Adgeide to

ERRatesch Seabaon hee FURRGTHSTIARER) ZRBPRREidon

Cord.I CarlSBAP WA, iaPsnAYPe HEbstis, @%9@@h@ohg‘tﬂﬁﬂﬂéc}tﬁje probe, a
controls that have beén previ ously denonstrated to

enester genet at thetlikeal Contel gonfoositionsahay bat oo example, negative
si,ol,0gi.cal ,state, suc s _sham.injection, saline

BINEIS g il e rus il anend S Falsnne aiyistcay

ﬁ@ﬁﬂkbﬁﬂ@lf&r&tléﬁ bﬁﬂp#/ﬁglo RBI 588S RUchrHeCdIReh 'wﬁ@&tlone%‘éhne

and positive contr at have been previously

DMSO or other vehicle or buffer control, inactive enantiomers, scrambled

peptides or nucleotides, etc.; and positive controls that have been previously

demonstrated to cause a statistically significant alteration of physiological state,

such as an FDA-approved therapeutic compound.

Typically and in certain preferred embodiments, the excised tissue
may be cut into a plurality of serial histological sections along parallel planes
that are substantially normal (e.g., perpendicular or deviating from
perpendicular by as much as 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 20,

25, 30, 35 or more degrees) to the parallel axes, for analysis by any of a
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denonstrated to cause a statistically significant
al teration of physiological state, such as an

wo-DRvappeoved t herapeuti c conmpound. Typical |y Beius2008/073212

certain preferred enbodi nents, the excised tissue may
be cut into a plurality of serial histol ogical
sections along parallel planes that are substantially

nBEr af it nIPBETAL BiFGenefrica VsMundfistogBlont. o o
H@top%\%h B%IO %ﬁcroéébpl? ﬁﬁf:lu r%%}'pl?@neﬁié dMalyS¥ &nd/or three-
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Katssratory iHre§9)| O8lH SHrindy ﬂ%r@oﬂNVhWNﬂaMKE@?SCa%@%%gmg-
and Practice, 2001 CoI d Spring Harbor Laboratory
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thaorebcenttquantunalops, dadianpk aneta opbmlcdaealdspdyes stams tumor
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ionatamsamewwée@ble/s@aat alvich ARYMea Qfsnﬂe optlcai
detectabl e signal, which nay be a visible, tical

@@Pﬂmeltﬁﬁ e, Epgpmatit SAMS tag, ardim, thiefin, ;gaqilg ical (including
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AR 35 B ab A LIS 2 SRS A Srih el
S8beeuaBl Bsé QRN dr iRTcofifhficiPas B¥tectable identifier m0|et|es. By
way of illustration and not limitation, various different combinations of one, two
or more such GCMS tags may be added to individual reservoirs of the device
described herein in a manner that permits the contents of each reservoir to be
identified on the basis of a unique GCMS “signature”, thereby permitting any
sample that is subsequently recovered from an injection region to be traced
back to its needle of origin for identification purposes. Examples of GCMS tags
include a,a,a-trifluorotoluene, a-methyistyrene, o-anisidine, any of a number of

distinct cocaine analogues or other GCMS tag compounds having readily



10

15

20

25

30

way of illustration and not limtation, various
di fferent conbi nati ons of one, two or nore such GCNMS

wo 2@9/0ny8 be added to individual reservoirs of P€TES2008/073212

devi ce described herein in1a manner that permts the
contents of each reservoir to be identified on the
basis of a unique GCMS "signature", thereby permtting
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find uses in clinical contexts, for exanple, to
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loss of tinme and the undesirable side-effects that may
neffeskiat iraawaeniregimani ni steri ng an

The present invention provides compositions and methods that
are useful for the classification and/or stratification of a subject or patient
population, including for use in drug discovery and in pharmacogenomics. In
these and related embodiments, correlation of one or more indicia of an altered
physiological state with a position at which a given candidate agent has been
introduced in a solid tumor may be used to gauge the subject’s responsiveness
to, or the potential efficacy of, a particular therapeutic treatment; related

embodiments contemplate this approach for “deselection”, or elimination from



10

15

20

25

30

ineffectual treatment regi nen. The present invention
provi des conpositions and nethods that are useful for

W b@9ootyssi fi cati on and/or stratificati on of aPGUDFMO$/073212

or patient popul ation, inchsding for use in drug
di scovery and in pharmacogenom cs. In these and
rel ated enbodi nents, correlation of one or nore

Crdieia hysi . st at i h _

oidorBiBh R el T BB, 8 i s ML Righp ovidence

ofdn aReIeethbHYRIFo§ieal SlatelisRfctd@¥d BE alHe b tistr fh@e tumor.

subj ect's responsiveness to, or the potential efficacy

of , a partAsutlescritiedr hpegin determination ;ofr velee®f at least one

enbodi mept s cont | ate this approach for . .

PRRSECE! e ofvap i StatEn By oRe0nas disesk Iopstradly a patient
ol . ) { dat _ i .

BObSES ol PALRANPSo SinERa 1815 FR) ke, ik M it

ambadinemts odrei comtechptated as uskéullyupmvidids adlwaotagesdassociated

herein, determ nation of |evels of at |east one

vifa evutios oh| GIRAtB hipeTapeIdicc CaMpPEnityAlapB oo@der stage of

{d‘é\?éioﬁl’ﬁeﬁf rtﬁ%ﬁfi)é BuPdhthf e p&félél atgan i fQsn&l 1 fi R h{)f g:urrently
o participate ina cli‘nical "trial. These ard rel ate

stabddideliicalarisl pradtic astadlists bissedrkbl painestetd (Which may be
advant ages associ ated with eval uati on of candi date

thee bapisutor cexsdugion missuhjectn) gaior iter Pbasg)dll otudies, whereas the
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gmviaipeed vihet eslyoupb dhbodprastices dfsmertain ipeesgniynagisclosed
BB elEcl b bl meRss i B EpSHRSTA agopiaggent may
b QLRRE0 ST Ld SRy RAGF oPRGRgk kg (RYRKI SR program than
ha$ prandusiy beenehe @aseninicheling opamhamserovhieh caayltides-efficiently
agent nmay be obtained earljier in a solid tunpr .

%ﬁ‘i SPahsitertygarerenib shgwationsfseand chairahiiial gf vbisgls fpr whom
. ot . .
82002y L8 bR VAR ol BBboncer resut o

paiticulaaicandidateoayentcl i ni cal trial of subjects for whom
no response or benefit can be expected based on a
nonr espondEPr exaple, siiatificatiantaf @patient aRaHEeR aggerding to
’aég%lgfﬁiadr@éf% o%teri% i'cg{&% 'aﬁgre%r pﬁys?&gbﬁ%ttat%?ag{e?“ir%b as
described herein, may provide a useful marker with which to correlate the

efficacy of any candidate therapeutic agent being used in cancer subjects,
and/or to classify subjects as responders, nonresponders or possible
responders.

Referring first to Figure 1, a needle array assembly 100 is shown,
including a plurality of needles 112, a plurality of reservoirs 114, a plurality of
delivery actuators such as, in the present example, plungers 116, and a
controller 102. Each of the plurality of needles 112 is fixed in position relative to

the others of the plurality of needles, and the plungers are likewise operatively



10

15

20

25

| evel s of at | east one indicator of altered
physi ol ogi c state, determ ned as descri bed herein, nmay
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ef fi cacy of any candi date tiherapeuti c agent bei ng used
in cancer subjects, and/or to classify subjects as
responders, nonresponders or possible responders.
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oeealed & nepytivvopasedrd io thecospbativd sesérveims H 14f ditaweng a
lurality of plungers. 116. The controller is

6
FRRQHIicagand O SHI%F duidipte the sseproisnda Brairrseestive paedle
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J Bsh 8 TSRS o' PulBiTsfie R ARPEENG ARG 118 foreing
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iSRS OB foF evdluativh dnidearfydieCid iy(ﬁﬂa%%%@cﬁm%ﬁgs, thé ahfiunt of a

configuration, a relatively sma anmount o
thlenaped uticyagent debverpd uo ithe Hgaud is lessitham s pingler aeedies| The

EValkERT o e rouRA0pE) IEreBeRy BB A RIROLerRputl dgents
3 ey O BOSULA Y RBGHlEs UEFBA ol heapcc
agents for subsequent clinical trials or to make patient-specific treatment
decisions based on the relative efficacy of the therapeutic agents in the tissue
106.

According to various embodiments, any number of needles can
be used. For example, as few as one, two, or three needles can be used, and
according to some embodiments, more than one thousand needles can be
used. According to an embodiment, each of the needles includes a plurality of

ports or apertures arranged along the length of the needle.
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eval uation of the tissue 106 and the efficacy of the
different therapeutic agents delivered thereto can be

wais@d/02¥7e8 exanpl e, to screen potential therapkClt/U82008/073212

agents for subsequent clini2eal trials or to nmake
patient-specific treatnent decisions based on the
relative efficacy of the therapeutic agents in the

nunber of - RuBHCEOWI B dop, AR SFidualiis ot pecdtes
025 ard SRowfr FIJUIEQMERSLES dhDehineithe 1208t AGEALY Pirality of
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is subjected to an overpressure, it is forced fromthe
yrlvalecoffiuid baimggbraesl from thé righemast ports 222, Buchthsat théuid
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| uid being force romthe right-nost ports 122, such
pheality bepbitsiil 82\wldrg the neddle d26d may be imfhupnesd ibyed pumber of

08B sy R R e o
- af j : . ,
S L P R 5 ot vsue

innehicHithg netdle iepasioted vingcdsgrey obbveipeeddure dthetdige of the
si ze and concentration of solids suspended therein,
PO/ES.qifsi ty, pernmeability, and wettability of tissue

over pr essuf DURE A8 vl §REardRBRpIe 2pe 8o apother
shovdirersteld Waich geeet 2 5%01?5%993 Pkdt Bk teABOASST the needle

enbodi nent, in which ports re largest near the
1200, ad theaelstive isiz ah of the plurality of ports is inversely related to

a distance of the respective port from the tip-end of the needle. Thus, while an
overpressure of fluid in the needle will be greatest at the right-most port 122,
that will also be the smallest port, and, conversely, while the overpressure will
be lowest at the left-most port 122, that port will also be the largest. By
appropriate sizing of each of the ports 122, the needle 120b can be configured
to deliver a substantially equal volume of fluid at any given location along its
axis, or alternatively, the needle can be configured to deliver fluid according to
any selected distribution profile along its axis, by appropriate selection of the
size of the respective ports 122. The size of the apertures can vary along the

length of the needle from about 0.01 mm or less to about 0.25 mm or more.
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120b, and the relative size of each of the plurality
of ports is inversely related to a distance of the

w0 e®pezI7ds/e port fromthe tip-end of the needl BCT/Uk2088/073212

whil e an overpressure of flwuid in the needle will be
greatest at the right-nost port 122, that will also be
the smallest port, and, conversely, while the

over pr essuEgh bb BiARslydl Hafid Fioe Bosaparh P2
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progressi Vehisd ﬁﬁFTgu?é’QD Bl ey eedtié 120d TH¥Bowh Ié\@cordlng
overal |l distribution of fluid along the length of the

teeaniitben @@bodimnente Paxtie? %aobmwmmﬂ@mzowam Qores istaapiral
dlstr but r 122 as descri.bed ,above,
e%ﬁ% ithirchhe iRaRR AE wiffbepecti aiegant Pote” Inthe
| f a
5 o O A Al

?e’lectnugdlsohﬁlr@mecﬂllmga(vﬂm ED&)y Ineatting tha @orisst 26 dvandepth

or dj t o _anot her enbodi ment. Ports 126 of the
ABd e lenBmOneaCh eian b Salesiad g cOmYO! i PoRsize, whis the
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fi 26 Etedfl@yrers%mivmwmgare 2D can be differentially sized or spaced as
described with reference to Figures 2B and 2C.

In addition to wire EDM, the ports 122, 126 of the needles 120
can be formed by any appropriate method, including, for example, laser cutting,
waterjet cutting, chemical etching, mechanical drilling or grinding, etc.

The tip-ends 124 of the needles 120 are shown as being closed
and pointed. According to some research, “pencil point” needles, such as, for
example, Sprotte and Whitacre needles, may be less damaging to biological

tissue than bevel-tipped needles. Additionally, fluids injected into tissue using
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el ectrical discharge machining (wwre EDM. In cutting
the ports 126, the depth and the |l ength of each cut

w@a0v9he373®el ected to control the port size, whiPEI/UK®08/073212

pitch of the spiral can be2selected to control the
di stribution density. Thus, ports 126 configured as
shown in Figure 2D can be differentially sized or
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In the cas t he needl e, 13 of Fig t he needl e
can be chaéﬁg)&dwe%télaﬁﬁ SWETS Y(}iea‘?r her,e{rba§ Heing active

delivery needles, i.e., needles that actively force fluid into the surrounding
tissue. However, passive delivery needles such as those described above can
also be employed, according to the design parameters of a given application.
Figures 4A and 4B show a portion of an inserter needle 140 and a
portion of a delivery needle 120 similar to those described with reference to
Figures 2A-2D. In Figure 4A, the inserter needle 140 is positioned such that
the tip-end 124 of the delivery needle 120 extends slightly beyond an end of the
inserter needle 140. In this configuration, the needle 120 and inserter needle

140 can be inserted through the skin of a subject, such as a patient or test
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agent. A porous needle will carry nore of the agent,

but may require nore tinme to charge, and may |i kew se
wemd/oey9be [ eft in place in the tissue for a PONYS2008/073212

period to deliver its charge. Enbodi nents are

primarily described herein as using active delivery

needl es, i.e., needles that actively force fluid into
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ﬁ\%vlﬁgértémee‘lﬁét s con%@%{ %dllﬁ tﬂ@Q/\/zgﬁ & @8¥8’|@t@0 can be

contam nati on he ne

pvided) @ith niaxddum pritsctionCaves ssportzed thbeukélnrmm 124
of the needle has penetrated to within a snall

ePRIAEMRRICS caree minigeized ssue, the inserter needle 140

cont § nues RGN A gl Frboilodin, oty FE g foshhed in
thRr igisértér 5&dtfe td BEfENERY hdctle AhaREGEht Aol BELTisQle plug

needl e 140 can be sel ected such that the needle 120 is
duiing insetignosOnce thalinsader aéé¢dlef140He positioped 2thezstdette is

| t . h ' Fi 2B.
farotrdang e iRbene BapEe A e diSattbr ovi ded vt b
Maxi mim pr pfeed 598 aQﬂ BHRRSAE viednsk 4 H@Il\}é aksop8H o

cont ami nati on can nimzed. According rYo an
atcardingtte anuibiveti emahd)dlrrmrﬂ;t Yhetdetivery assentblpniéf inciudésea

EER et G % 1PRReASSETPI 150 ng PR SRFertilyd5Pna driver
LESShbIGM éé?%‘%!o%tr%ﬂgséeﬁnﬂ@%'éd, aRaS frhfe B! Pihd fah® 162
provides a substantially rigid structure to which other elements of the assembly
150 are coupled.

The needle array 152 comprises a plurality of needle cylinders
166 and a needle block 168. In the embodiment shown, the needle block 168
is integral with the frame 162. Each of the plurality of needle cylinders 166 is
coupled, at a first end 170, in a respective needle aperture 174 extending in the
needle block 168, and comprises a lumen 176, having, in the illustrated
embodiment, a nominal diameter of .15 mm, extending substantially the entire

length of the needle cylinder 166. Each needle cylinder 166 includes a
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renmoved and the delivery needle 120 is inserted.
Figure 5 is a diagrammatic view of a delivery assenbly

waz®9meres di ng to anot her enbodi nent. The del | R€¥/YS2008/073212

assenbly 150 includes a needle array 152, an inserter
assenbly 154, an actuator assenbly 156, a driver
assenbly 158, a control assenbly 160, and a frane 162.

TR A P Re e AL Lyl L 5185

: i | i
R Pl o e, A S1o3eE TR S el
eedxtidicytimderst@Binin thbenssdliimenbblokn 11H@ tipsenhdtiegrieitapered to a

with the frame 162. Each of the plurality of needle
BYNf-nders 166 is coupled, at a first end 170, in a

respective I e endi ng | e I

bl ook 165, Ead ceBval ek 2 s JehBbrd dulghtitr RS f22
distritste dbRhgarseadye Mhe RNd&TbNebcH bRt Burapity ofifedtiie
ext endi ng@subst antially the entire I ength of 'the

ediedees t96 and &f theeespestive needles 130 varhsracteeding do thies

BREEFHED 11 ol e 3 b Bt oo e 1
émF_Wﬁﬂé a%@&rcﬁﬁq td6thep eAHd iREnik8he HectitecyiPBBlLare each longer
cylinder 166. Tn the enbodi nent shown, the tip-end 124
thant Hheme bletwean Hoimand EAadm carid seshonaesd em] Aspestively.

efined b plurality of rts 122 distri buted al on
E‘??‘I’stgn afiﬁw%vﬁtlﬁ \é"H'l %?bgimﬁs%% § I%Itt]ilil é’lﬁm‘rﬁwy&f de%very
[ f '
REEios 190, SERIRELY AR Ao of e rdspRfite huealihder 6P along
which thegdirs 122 aredspackdfis Isngentpan 1 danlchgee thaniche longer

ccording to other enbodi nents the needle cylinders
‘ePnandiepgerthan8@ncem between 5 cmand 10 cm

d h ' Ny i i
accordi ng. 1he fienst BSaER TR KEbusts Slrdfly of inserter
néedles 4P d@ﬁﬁ!&d tov#i hsBreAb®ek 120.in dedpartide ysdritd apertures
e respective needle cylinder 166 al ong

%&5 t@;ﬁt%gﬁgﬁbﬁ@inirza condgurationdhat eorresppadstta dine arrangement of
N Pl oA bR b . S PEhe BiPoSyrany
ohs&ddi€tylinders 166 can be positioned within a respective one of the
plurality of inserter needles 140 as shown in Figure 5. The inserter assembly
154 is axially slidable over the needle cylinders 166 between a first position, in
which only the tip-ends 124 of each of the needle cylinders 166 extend from
respective ones of the plurality of inserter needles 140, to a second position, in
which the second ends 180 of each of the needle cylinders 166 extends from
the respective inserter needle 140 a distance sufficient to clear all of the ports
122 of the respective delivery needle 120.

According to an embodiment, a spacer is provided, configured to
be positioned between the inserter block 192 and the needle block 168,.sized
such that when the inserter block and the needle block are both engaged with

the spacer, the inserter block is maintained in the first position. Removal of the
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needl es 140 coupled to an inserter block 192 in
respective inserter apertures 190 extending therein in

w@2@onti7grir ati on that corresponds to the arranPEneEs1008673212

the needle cylinders 166 insthe needl e block 168, such
that each of the plurality of needle cylinders 166 can
be positioned within a respective one of the plurality

Shaddtyidr %s"mh&itéﬁ[me ?r?se?‘l'%?%dkrﬁ a%%{e ﬁ’\oe\?neémﬁ block 168

I’ nserter as I's axiall'y sli

redatillectocaddhnstees td(ﬁ)@n’nﬂtpmmawtfoﬂtlsé inzestet btock into the second
which only the tip-ends 124 of each of the needle
EW'F'ﬂ@é'leéat'YGéoéW anadierdesk-espect i ve ones of the

gloglr ? : |otny ?ﬁe E{Q&G %ss%i@tﬂ{sqéécﬁ)g@p &s%&aa §|%g%@¥c: of Plu[nﬁers 200

Beesike a@)’ééd&ﬁflé filenexstopads ﬁlgﬁ?éhﬁiob?&pemﬁ lavnfiguration
i nserter needle 140 a di stance sufficient to clear all

titat chgepponds tthedfrargementoé the needeldyliedgrsridsoand the

Esprteh iReles JH0 sl S Aeto b b 2aB R SRR R L L PEAEE bt
5%9@@2@(5‘ Baf %%ddo%ltmn%@jKNIMlg thé i'és%ilvcﬁkl ¢hs o étreg\@&fhvb%e of

I nserter block and the needl e bl ock are both engaged
thie plutdiity eptheargedideylindees 166 as| shokvn. SAmé)- nng|2r16ds provided at

TRSE NI LN i —
ﬂ&&ﬁll oPehe H%'sgtebzb\{éo Ene‘?ﬁffb OTHE actildlo f&éé@rﬁbl@'ﬁ@%ﬁ‘&t

e I nsert o0 the secon

r;enin@hsag ah Qactthﬁoﬂ?eli beu;hbd Qd’i andutuatot bwcmzmwumi in turn is
conprises a plu pl ungers 200 coupl ed at

H@@b@%@tﬂn}@d fq m plenagr lzleak ?86a I tighg@bogirent Shewn. ey
%gl'&a't&%ﬁt ta ?rﬂ&nré)zﬁ 8P8§Y{Eé’ 2?@21&@/“@%%@@%@ 2?% a barrel

€ needle cy ers

804 hahdnats &@QQB@;U@H@SZ’Q& vdll leasih pf thiehet. pThe dhirey224 is

pl ungers 200 can be positioned within the reservoir

ngghveoupled tpthst framedht? while the wmlalz&%ﬂsaotaﬁaiéy seupled to the

e der St 38 o8 13 Bauelrapdietithal ropuan Y e dcfllator block

RAISMELISthEGFarhe 1696'1*%}&@%?&%\&% 868 |s éHIleeh@d in .01mm
respective lunmen 176. The actuator assenbly 156 al so

trenpmestss wWith aaspmdtedra\zelzf ool et rotatnan ofdhe thimbldR22land a
BB SPoAoHehghhLShch SURERS S LR moves
gggﬁ’ 62 arl?g{ﬁt;?éf’ﬂﬁh&érsds%ﬁﬁm%%ﬁ tR&Yirén & 781yt ke Fespective
needle cylinder 166 and displaces about .0001 ¢cm® of volume, or .1 nL per
revolution. Thus, given a maximum stroke of 15 mm, the maximum dispensing
capacity of each of the plurality of needles 120 is about 3 nL.

The driver assembly 158 comprises a stepper motor 230 such as
is well known in the art, and that includes a motor casing 232, a motor shaft 234
coupled to a rotor of the motor 230, and other elements such as are well known
in the art. The motor casing 232 is rigidly coupled to the frame 162, and the
motor shaft 234 is slidably coupled to the thimble 222 of the micrometer device

568 while being rotationally locked therewith, such as via a spline coupling, for
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224, and a spindle 228 such as are well known in the

art. The barrel 224 is rigidly coupled to the frane
wasmomki7he t he spindle 228 is rotatably coupl eRCT/US100&073212

actuator block 568 so as taécontrol translational

novenent of the actuator block relative to the frane

162. The m croneter devi ce 568 is cali brat ed in .01lmm

R S TN R TR A SV T T
th(%é th@A8 220MWRL Bl ridVeerR lof HHS i ls AT R R the

of the plurality of plungers
mm)rﬁhaﬁhechﬂfsqmmlunge anewﬁ"&noydrn nrndae rﬁéﬁwe&ﬁl@bl arts The
or

gl aCGiCH %%fsthggl?qlﬁéﬁ%% %%w%%bﬁe”& 'ﬁ@@@ﬂaweﬂ@oﬁwlde lpgch
deuﬁ}cﬁhﬁgggbﬁs” gn‘ﬁ?s"%%gh Yn&fen%ﬁ%] éSIatlgHSI &gé@iltﬁé %]géor 230

of need S abou river as

wbatesitise thimbid aboetr 3 Maisplacidd a Veflin@f kbouels 2kaﬁ@W’ést\/0|r
the art, and that includes a notor casing 23 a notor

ft 234 coupled to a rotor of the rmtor 230 and

h I Kk
motor casi TE DaBtler 2R PR o0 medibe FRbbRIdt Ao g a
@stiird] kabRO24Y thelh akiend34rdrd tiSd AP Erdo W §ﬁiap§oer hfftor 230.
thinble 222 of the mcroneter device 568 whi bel ng

Pignats fon aohtyollr@@ Kirectidre spaied hand depresesofuiotatimnsgfltheenotor shaft
[ A di_hal t at | f

bRt RehsrmRe TR eRe soffolendBibrine Sishacs rooler B0 the

c?&ﬁlrol \WBbleS2 £%in3d n%%%?ﬁﬁttlé’flvgn Qﬁow'ﬁ' iARhE fibRy f&%hlcr such

limted by the noto couplings are
fptoks beforigh eAcmrdiagitoan embedimérg, theagprollepisqiroginwiable.
he illustrated enbodinment is conflgured to divide

HCRT £ RIGUAM thegcontioligt topcontral gsspassdaf deliverrrii Bwid from
th@to%th\/g%deeﬁhrgsg 184 b@/%%léﬁ%ﬁé{hégge%(? toﬂ&%tlénea&dqé Wlfne of

bout crng’a vo pL

fiudd eelivéred bz/aselaamgqnetmhwfofmrw d&ﬁpne&,c FotERsnFof the
controller 240 and a control cable 242 that extends

fImAGerdipa e enpier emnbatiment ghe contseldsr is Branusilly wpesated,

420, FATA DR 44880 RS ERSAehop g3p n o
tirhe. m&bfdhhg? & a 24y bmﬂoﬁﬁnéﬁﬁﬁi@ﬁn\%ﬁéﬂd (?&Qrdﬂ'eﬁa&%nblles are

control cable 242 in a manner that is well known iIn
QRited; and atldﬁamootrowuhd detivary byghengallyAotating thg thimile 222

o‘?'ﬂq&% tor’ a&%?‘ntﬁy%&?l ler Is programmabl e.

Charging the reservoirs 178 can be accomplished in a number of
ways. For example, a charging vessel can be provided that includes a plurality
of cups or compartments in an arrangement that corresponds to the
arrangement of the needle cylinders 166. The user first places a selected
fluidic agent or combination of agents in each of the cups. The delivery
assembly 150 of Figure 5 is positioned with the needle cylinders pointing
downward as shown in the drawing, and the spindle 228 of the actuator 212
fully extended. The frame 162 is lowered until the needles 120 are fully

immersed in the fluids in the respective cups. The motor 230 is then controlled
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A user can programthe controller to control a speed
of delivery of a fluid fromthe delivery needles 120

wh009eL3es i ng the speed of rotation, and a vol REEUST008/073212

fluid delivered by selecting the nunber of partial and
conplete rotations of the rotor. According to anot her
errbodl ment, the controller is manually operated, such

Iq { lling th
o2 RS SRS Bt & BRGS0 5hul A g o

plubgdrs200 upivhed.dT higan tmobrearetsra)hémtmsmemhreee tlae eeservoirs
omtted, and a user controls fluid delive

ﬂra% felative FQ)@@PF% @rﬁwﬂmthﬁoﬂl@deﬂo dpe f’ﬁ%d@cf%a@%ﬁs 166 via the
g%%@ | Sﬁﬂzﬁz ﬁ_g%%afggfrﬁé% gt?l"g[é%nﬁi ghﬁfdéedb?otatlon of the

fer gl Hwteﬁeﬁﬁﬁﬂhecrﬂ{edh@aﬂé?\ﬂm&@' withakawm ﬁbmﬂﬁﬁe ¢harging vessel.
plurality of cups or conpartments in an arrangenent

t hat cor r eBpoitles ta delives the chageraaeording teconfeembediment, each

o1 et A dBHEY I PROIGRrEe A S P BRnROJP & fegpective
EHOBF th‘éhfﬁséﬁér H@édreeaaermltwe @ rtef aS4HpK 54 §o that the tip-
positioned with the needle cylinders pointing downward

esds hddof the héedlds 42Dmgotradel frohethepinseiter kxRlles 140.e

t t 212 ful] t d. Th 1
Qs 1Bh Ay Bt SHtE SR O FIEP A The BRlvaTy aegembly

hBo 'ié“fﬁerng[gﬁﬂgdeﬂqn% allﬁﬂﬁmeﬁpmh aZ%Pgéﬁrstshs '?e%;on ofa subject

controll to rotate I1n the reverse ection

ahe trepslacﬂéceaﬁaﬂy soWadgtctha tig-gndd mfrtgeweedlﬁsmm)apenéime the
This in turn creates a negatlve &essure
ﬁ%@e%%élﬂ%ﬁwlirmsraéroatqf\tee delivafiassembly 1ol ﬁ@ntrrw@s until the

M) lé'nﬁ% 1;; cﬂ\}\hg %e?ﬁfédéﬁ n8¥ é ‘%Jbe h&ve Bgn¥¢§teﬁ h& t\/{iﬁlﬂ‘?b%elected

reservoirs are Surrticlen

dh,aérqeobf thetaigeotisdife tdifori.oTRE instrieabbesmalyc 54ne then held in

need| e arra% 152 is withdrawn fromthe charging
pesien whilg the freme 663 endbe eieme@tﬁaqogleiedatbetﬁt@mgtm@e to

ERertalbl S s B8 nBeali i ABret o 1% Beciiy8 remion-
Whdrhge isfd £ 208RdLEFe Sitid iy, IMSRInh &t o’ﬁﬁ@ aBlivery

154 so that the tipends 178 of the needles 12
psermblye! G0 isthalted andstbetfemeadédlisbeltdo poemosrtreiatnvelto yhe

e e e el
e ool S REo S AS Y PR R Y 22800 AR, g
pROgeen200 aite thdraeedle cylinders 166 and creating an overpressure in the
respective reservoirs 178, thereby forcing fluid from the reservoirs to the target
tissue region via the ports 122 of the delivery needles 120.

Delivery can be performed in a few seconds, or it can be
extended over minutes or hours under a relatively low overpressure to promote
complete absorption of the fluid into the surrounding tissue. According to the
embodiment described with reference to Figure 5, the stepper motor 230 can

be controlled to rotate the rotor fast enough to depress the plungers 200 the full
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subject's skin. Axial translation of the delivery
assenbly 150 continues until the tip-ends 124 of the

woe@dioz37es/l i nders 166 have penetrated to w thi PCHUS2008/073212

sel ected di stance of the tasget tissue region. The
inserter assenbly 154 is then held in position while
the frame 162 and the el enments coupled thereto

ntinue to nove axially, such tha he needl es 120
i&f‘%’ﬁd“ ;Ferﬁs&h?ﬂ onexasendt pseiow ‘?%4936?‘3% S EOlaEQY Far take

orrectly positioned, novenent of the delivery

i%@gﬁgﬁ§§15o is halted and the frane 162 is held in
posi ti on rEigare @eshiotvstdportivh] ofet neddie astay @B adtvirdihg to
230 is then controlled to rotate the thinble 222 in
anthepenRediraente A PeRioslasneedle sykrdertotsisi shome, sogether

Wi B o & i boSk Pog” SR Bpl o i PBRie Syiinaer
166 REC3UPISd (88 FiFtQiorBorl 284 of BATRertutePSE f&téddﬂﬁ?iﬁ theMeedle
the reservoirs to the target tissue region via the

block 2522 Xhef apertura&156vaclydas e Best ppdionTi4, wized toarceive the
SL SR RAerish, SR RS oo e o 50 Fetr
frOthBI MBS GnfePIBhEWA, MRSALRI G bitfe EE@OI{I% Bbﬂidn%i% h&ga

surroundi ng tissue. According to t enbodi e
dieswtebefd 76irtim. rEiesecusl partibh @h8eddines lereseemiethat is in fluid

not or 230 can_ _be controlled to rotate the ro%?r f%ﬁ}
eRTBIyINIGliogeptie e nerdlp cybiiars! 6800l hengegand 9 fha iprlinger 260
STRSHICHRR [BT6e SEEHE poftfon 3B vFEAO-G Ro2 s aMF engroed
thlerginneedl e array 250 accordi ng to anot her enbodi nment.

A portion of a needle cylinder 166 is shown, together

with a porltnths asrangementideseribed withreferpace 1a the dgliyery

Aty 5 A1 & fho REPhnd BRail eBRHRY B hedll) bl Bhngers
bO®Ep@Sifoncthin ARpeutive 8RE of e HESGedYindérsStoaDant it

254, sized to receive the needle cylinder 166, and a
Kasepadrspbfd asncaBprised by theaneedie ayhindersdiTawst axial mevement of

TR S AT AT S o -
ERFLISPASA SR BN S BIERAIINL T (b okl o
heduotena nplitipligerby2be distapos iof trameldofi the phengeec dmdontrast,
ggééds%nof%ﬁg ’di%ét%r%?th% éeic%%dzgozrtigr? E%|5i8no%llt%/e gggﬁgr%dZ% of Figure
6, relative to the diameter of the lumen 176, axial movement of the plunger 260
displaces a volume that is greater than the volume displaced by a plunger 200
of Figure 5 by a factor of 25, for a given distance of travel. Conversely, to
displace an equal volume of the reservoir 178, a plunger 200 of Figure 5 must
travel 25 times as far as the plunger 260 in the second portion 258 of the
aperture. Thus, given otherwise identical elements, the delivery assembly 150
of Figure 5 is capable of accurately metering delivery of smaller quantities of
fluid than a similar assembly having reservoirs and plungers configured as

described with reference to Figure 6, while the latter is capable of delivering
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therein. In the arrangenent described with reference

to the delivery assenbly 150 of Figure 5, the second
wenpwnti7emch of the plurality of plungers 200 PGI/US2008/073212

positioned in a respective2one of the needle cylinders

166, and the reservoirs 178 are conprised by the

needle cylinders. Thus, axial novenent of one of the

BB oL PRI 5 A Pt gD 18 A over

etqmlai of 056 mmvan3wnerfeether @mbodménttm&hgwe@a of cd)dlnse the values
| umen, nmultiplied by the distance of travel of th
gllvaﬂ@é@ exemp&wt%@,@ O'F%%Q{M%"bﬂ"'trﬁ%ogﬂ'%@rﬁlaérth%f‘e?ﬁlé sizes as

REN 3B ToR0blrRikeS HhuPhe bPRoRUTR At BranOae Pl °

ntef the plunger 260 displaces a volune that is
greater than the volune displaced by a plunger 200 of
Figure 5 byumlmmoomto&ﬂgms 7, fedementgi ofendeliveryageerobly 270 are

SRS sroreiblo et Gbodfodtir Aedie Bodets el ¥ large

BRirdlityef néédlEaa"pe@t%résf@?P'e%féﬁw%‘ingzﬁ;%rétﬂrdlf% %%ﬁ@@d in a closely
portion 258 of the aperture. Thus, given otherw se

sored ardy. eNeHdleteyhndeks 03] axeeplyovahesiesdﬂayateﬁo imf/arious
S ATra T T NS N e nUIaETa: o ket anckrAdg ool )
h

aving resgryol éu%?%g’?éﬁ%%’f%]&%f‘ rﬁi@d@’éﬂs t%sbé3'|8§éd fok?%d

with reference’ [atter

partighlae pobcetitire varnd ﬁgbatrsgaé mumwm mmﬁ@byﬁddergl 166y placmg
gi ven plunger, stroke | eng‘ nL over a stro
8@0*15‘ Anespective gperaiithe B r@'ﬁﬁ@aaﬁeﬁw%#?ﬁ githe needly block in

%rf pyHl‘k Y@tﬁ'&%l%'cf’e%nfo?iﬁe é g{],at?lﬁ%oce%‘? of’l‘he user may

recogni ze need e Sl zes as

V@Idlre&imj" @@ﬁmphumﬁbiﬁﬁnwe@ SRRl RLORSItd v doosxartpliecor
particul ar requirenents. Tur ni ng now to Figure 7,

alayenAtise bungragisl antbpysandscoftiigedien Buhenwa, the needle
eedle bl ock 272

PYERGlR 2680 Ba e R Tego BF Shuserioiiuprs, dbesRet selects
thel é’r‘ﬁ%%‘%néﬁ%f%l@n@gm@ c@ggéf&% Iﬁ"th@dﬁ‘ég&@ bbbcﬁl??’lQeQnd their
array. edl e cylinders are provided separately,
'respeatii/ea legizsand penfigurefions red idast ampar @eberding to fastors such

%peglgfcaleg qsp@o{%\ Sé%‘zthf{)& a:?argetatlsus%%rrea%n%ta su Jeé{rmbody, the
deswed distribution density of fluid in the target tissue region, the permeability of
the target tissue, etc.

The needle cylinders 166 can be affixed in the apertures 274 by
any appropriate means, including, for example, soldering, brazing, and by
adhesive. Alternatively, the needle cylinders 166 can be sized and configured
to be fixed in place by an interference fit, such that, for example, the first end of
each needle cylinder has a fractionally increased outer diameter. The user
drops each needle cylinder into a respective aperture, tip-end first, then pulls
the needle cylinder into the aperture from the other side of the needle block

until the first end is firmly engaged in the aperture. A plunger block and an
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particul ar procedure, and selects the particular

needl e cylinders 166, placing each in a respective one
w@boovlz37pd ural ity of apertures 274 of the needP@r/bbmo)73212

in an arrangenent that is selected for the particular

procedure. The user may require only a small nunber of

needl es, such as one to five, for exanple, or may

A B R B BB RSE s e e YL By orovs

CRiSoriiid Ok ol Siedie aBpiirdsls 36 RBARBHLK °The user
lolads plureps 200 \und insgrtdsnadtties 040 iconcatrénthswitiathd nasdle

in part according to factors such as the size, shape, )
eindgbs 166 far grreratianinga delivery @sseeiosimilar o thasjdeseriked with

Ced.di out " luid in the
e ELTR P BB et gl Hiners
166 flglacgican bERvepRY, ehe nbbMedasckler? ean beaeabéd x&skatedly
in the apertures 274 by any appropriate neans,

foneliftetenigorocedureganpl e, sol dering, brazing, and by
wine e SR ek PR R
diahRitée e inékne%‘éFlanél tﬁ%%qgfg%xiﬁ?é?&? hesod %‘%rfuhr(e&t spaced

end of each needl e cyli nder s a fractiona
abouteased apatteActbadieg éo othEnemisetiments she aebdieddatiecan be
%;%Iéi nder into a respective aperture, tip-end first

APRIAPriate saanrand sizey (Pres Smallds her &seniimedersashess to
5 %}rgé B&Mtef of ?né)r% éel?xﬂpﬁa?&%l aecrpéé), %du&ﬂ lea\;J]Sn%ln[J oFBf
s trrmy engaged in the aperture. A plunger block and

apeniares| fomiten ot fawer @l sevapaianbdseshd. WAttordegpiectarioas
pluralities of apertures in arrays correspondi ng t

0
emeodiments othefaadie blpsk s prevddest, fonexaraplg, with| 288k 40¢nhand

SRS PHAFBRSS AR DRSS 0BT rocdom o

osE tatdoprol Spacifgbeipseh ASSAEHLY WwéINnad e partithial ﬁattem of the

described with reference to Figure 5. Provided the

asayodhasegdieblack 278 is sbowsadirea bekagonral griteBraynof apertures.
ock.272.can be

P8 BB e e B9 Rorangacb Rarinep B BRURGE0SRE <HBh ee for
EkRple2 FEctaROWEr BRd GURIELAX.” The RN cylird®rs SheAERé @bout 5
1 cmin thickness, and has approximtely 1, 600
epdntiengib, butdhisddoab merely exenggant . According to ot her
erbodi ment '?he tdgﬁvgr?/%%ltt?atgl'sogtk prgei%ug%mbodiments have been
described as plungers. However, any suitable actuator can be used to control
an amount of therapeutic agent delivered from the reservoirs into the needle.
For example, fluid pressure such as by compressed air or pressurized liquidcan
be used to control an amount of therapeutic agent delivered to a region of
biological tissue via the reservoirs and needles.

Referring now to Figure 8, a delivery assembly 300 is shown,
according to another embodiment. The delivery assembly 300 includes a
plurality of needle cylinders 302 comprising respective reservoirs 178 and

needles 120. Fluid couplings 312 place the needle cylinders 302 in fluid
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any appropriate shape and size, fromas small as 1 or
2 centinmeters across to as large as ten or nore

w@embjeper s across, and can have any nunber oOPCT/US2008/073212

apertures, fromten or fewsrt to several thousand.
According to various enbodi ments, the needle block is
provi ded, for exanple, with 200, 400, and 800

BpRRiuNiGition With L &%l BBar Aoiflwaﬁﬁéééﬂré%omdév?ﬁ@ﬁnd a fluid

st gni fi1cant reedomto a user to control spacing
batuure SoumediGScars eaeth begdaddueingfhuid comnaunigeationewith the
the arr The needl e block 272 is shown with a
H@)@g@@rﬂ% BY paetatioayfsr valyRBltr es. The apertures can

al so be-ar ha0gethd b (LGS 8PELAHE 8 IHiiocdtElinders

as, for exanple angurar and qui IRcunx.

302 215 ﬂbﬁfn&‘th P RP QIbadh 6thdrNbiliteszgt e indisidtdllyserhplaced,
is nmerel P/ exenpl ary. The delivery actuators of

Ior 2 argaktisaved greéhfcy axavepleed) rhedégewpﬁé@r%@rqélcmg&qu by

HRE bR Ve ditis s 20 i3 sRlecial 108, 831 bikrfREbicagent or
FRPRENG fkﬁaréﬂétﬁtctétj%rﬂeﬁ‘iﬁ the ﬂﬁ% vasaiml urééd 14 slaced in fluid

pressure such as conpresse air or pressurlzed
cmmm@atxomefvmme mamfoldt doiwing samrgative piressure dpfouhe c

ARt S5t AR B S0 5L b B s
h
el L e

pOdispiespunted) dentirg thyidifrote thee B32naxrsofi edahgf the needle
respective reservoirs 178 and needl es 120. Fl

evigIer 466 yimthel peris 1%05%@d|e§p%9nverf&%wg%@@e$iﬁs While Figure
éls%b%WIg ﬂblog{l%\%tt E V\ﬁll n&%&&og’(ﬁ) that/h })LéﬂtigS guch a circuit

pressure source vacuum sou

eaglt ihduie angdf vaivek Upr@sgorr@mgum@n parivialtic purap, mlcroﬂwdlc
mani fol d 304 by operation of a valve 310. According

PHEPe MBRHMESCUBLIFtD G sorBessarheontedigr cetey allivd évmcf’s@ze well

RhcinG Tl 35 MR8 38 a7 368 o lob&han i §7Se1pG and

@éjﬁﬁgﬂréfor'l'@gwteg ﬁ(@éf@n are first charged, by placi ng
the delivery needles 120 in a selected fluid, e.g

t her apeut | Aceereing toran emb@dtme@t solig hwﬁ into wgmhna pblﬁ@lllty of
iericad ST RAVR BERE Seliieoi SUasSawantlenegadfam the
BiSBEUAR) ERAIQatd¥® For example, in a case where the target tissue is a
cancerous tumor, the plurality of agents injected therein can include some
agents whose efficacy or effect on such tumors is under investigation. By
injecting the various agents in vivo then waiting a selected period before
removing the tumor, the effect of the agents on the tumor in situ can be
investigated. This preserves the tumor microenvironment and distinguishes this
method from current ex vivo or in vitro therapeutics evaluation methods.
Assuming that the needles used are configured to deliver a substantially equal
amount of fluid at any given location along their length, as described above with

reference to Figures 2B-2D, the agent delivered by each of the needles is
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reservoirs and drawi ng the agent into the needles. The
user then positions the needles 120 in the target

wo p@sz37egi on. When they are all in place, theCT/US2008/073212

mani fold 304 is pressurized2 forcing fluid fromthe
reservoirs of each of the needle cylinders 166 via the
ports 122 of the respective delivery needles. Wile

Gl DB TP e S e ot Vel on wiicn e
RPLEGR: ﬁ@élqlefizg?\bé@éosi%ﬁé& Hhﬁngﬂ%lhéqi\%r;é oPfid 8§&hthbGhe
punp, mcrofluidic plunp, vacuum accunul ator,

twompr s 0Oyerctimer ehtleagert mermestés obtwand dlonaite detivéry axis to a
known in the art, and within the abilities of one of

ghegternjessardegree. <danandinghan meisgincd asfoexamirls, the

. Cat. i 0 . i j
b R S GRRE (ubr BRSSP B ot LR ot
thel watditsiity o3 tisel BsaupIBy the/ rdspeemie dgémtoBid. Meyicdliye e portions
and eval uated. For exanple, in a case where the target

ofi theisspe infoyriele thriggeniswpreahareapprakimatelyf calgentshaped
injected therein can include. some agents whose
é%?%saigﬁ)%? V{Qﬁ} @‘&%B@D’&%Wﬁﬂf 4% under o

i nvesti gat AegbrdBig o' VRioustnbaBmentd, Qe gRIEH fssuB i¥ 1eflin
then waiting a sel ected period before rénoving the

plagefor sdmee pkfiod tof timet hefoas) baing resetthd. Fomexample,i48472 hours
n be investjgated.. This preserves the_tunpr .
foREMBE SR Brn s RodgRt a1t pBRRTRD SSTCIRNS faRA RetoT PN 2
| - 0
GutbLeible Reopbhie, B olfibr Canes, S AERIERAAR Hahisi fays, or
weekie| Acesrdingstobsiraaenddddimentsatheatissus regiorf istimégat! using

an iven |l ocation along their |Iength, as descr.i bed i
5%%&4% MGtheds & Rresiedy losate hertargeipegion of figsugyeRer to insertion

. ] i i stri .
e R YGRS rldfal TG BRI belyR A Lo tetvery

shthefpliratity &freitd wetheaedion didfsswas posi tioned during
the delivery of the agent to the tunor 320. Over tine,

each agentApeqrging teotber embadiments; @ pluality\oé egents &ret o
r.or lLesser degree, dependin n fact.prs. suc

gglgfe?%ﬁ ?er gﬁ&lo& of t.hsesuge id ireﬁpe |v? H_Qeg 8? F&!H@ﬁlﬁ/gof need?es of a

heSdE arrdylHftarithé potion cnbstenPasddctan of the agent,

the wettability of the tissue by the respective agent,

etc. Typi cRefeyring hewdorkigomes9,of pottientaf sstuenaniazd istshown,

R S ko o AR DS b S5 13Bhmor 520 s
been sectioned into a plurality of slices 322 along planes that lie substantially
normal to the delivery axes. Column-shaped delivery regions 324 define the
regions of permeation of the respective agents, and extend perpendicular to the
planes of the sections 322.

Many of the regions 324 may not be easily detectable to a user,
so generally at least two readily detectable position markers 324a, 324b are
among the agents injected, at widely separated locations. The user can then
overlay a template on which the locations of each of the delivery axes is

marked, aligning the indicated marker positions of the template with the
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According to various enbodi ments, a region of tissue
is left in place for sone period of tinme before being

w0 e®eoegR For exanple, 48-72 hours foll owi ng BE/Us®08073212

is thought to be generally3sufficient for a tunor to
exhibit a detectable response. In other cases, the
wait period may be hours, days, or weeks. According to

i&gﬁta‘ﬁ)@?ﬁélg@r%garkégeﬁd 39810t % egﬂ?%e%étm?’g?@ YRLRBy I?cating

preci se I"'ocat target region

theseriming deliveryi r@g@htslm Ofhé pesitiee elarkersT3Rla, 8gibrean be
may be inmaged repeatedly before and after delivery of
amecenpesifion ;vhaifrs égm@ole @ytaw@sereg\(afwwe&qreelae/ position

RO b8 GIRTRISTORET (el d5RShie, Taedilisto an

SmBsdPherdt, MleWdditidrymatkdiserlé 88lcetecPtoveebt peanheaornbih@r
the portion of tissue is resected. Referring nowto

@ﬁganpe igto tbe@'fmuﬁdlr@ftlﬁuelﬂr@rto%malg cenesniratedin awamgw
Sl S56hRASTHEERADRE: Soied SRS A U RFFR B ah Sitended

éérﬁ&ﬁéft%zt] e%%ﬁﬁor@bﬂ%’auf@a&nd epréu.eéta'a\ﬂééelréﬁé Ra&wr

elivery axes um- shaped del i very regi ons

pasitioldhg tiee tdmeplatyi ons of perneation of the respectlve

agents, and extend perpendi cul ar to tr]e | anes of
Aol ag

sections 3PAARHRY IPOSIHRN MEKeisC nipmnay&lso 3B among
S SHEE P o), i ey Wt

asehgs bhehige ivi 6thiens etthecbgéﬁts variteh positipaicahid can comprise a

| ocations. The user can then overlay a tenplate

opineaundtef mesher ahef tie agams sehverfeddrecﬂwvéa y a&%@ergehvery
ed, aligning the indicated marker positions of the
)late with thedetectable position markers 324a,

324b of a BbMAMng @etliOfing &2 thd iwh@tn2d, ecaddrrdntibets selected
remai ni ng@del ivery regions 324. The position markers

3sRys @rddlivennragions 24 oﬁpamms sectionat322sofdbe éumanpao, as
a. user r r sit.ion markers, ar
ot morBastal et Bnf bbaBftonthp delRes Hi, Methoas
&i%@l‘é%@d 'P\%rélﬁ igtthaft “’ﬁ%d‘iﬁm to é\fiﬂjéﬂﬁ? %e%ﬁléﬁifyk&rasg@éﬁ agent
selected to resist permeation and diffusion’into th
sothetundom the effisaey aﬁdgeratsraewarmus dah\emy regieos Bﬁ4acan be
r for 324a, so

ggarlH%ﬁveygcaprgﬂegnpgqedzrﬁ%&{m%t t otf a given agent on %/anous

parts of the tumor can be evaluated, both vertically and horizontally. By
comparing the effect of an agent in a delivery region 324c at section 322a, for
example, with its effect in the same region 324c at sections 322b and 322c, the
effect of that agent on different tissue compositions that may occur vertically
can be differentiated. Similarly, the same agent can be delivered at several
delivery axes in the array, e.g., 324c and 324d, and the relative effects at those
locations in a given section 322 can then be compared, providing horizontal
differentiation. As is well known in the art, biological tissue is rarely
homogeneous over even relatively small distances. A given agent might have

substantially no effect on some tissue structures of a tumor, but might, on the
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period after the injection procedure, and to provide
an accurate guide for positioning the tenplate. In

W@ebn2oms t o position markers, control agents PEHUSI08%073212

be anong the agents injected. For exanple, a negative
control can conprise a substance used as a vehicle in
ot hers of the agents, and a positive control can

GEF Dareade RaTeTehar F5rie st hbe B ioh AJTesgal effects can be
gg'{elcfé’(‘l S 2e5LLRY &Y ?écrftﬂa% dpRr 320, a user conducts

ected assays on dg rvery regions 324 of various

secti ons 3ARother tvakiablamaspel thataandes evaloatkd is th@ effect of
detai|l later. One benefit of the devices and nethods
Butinle agantsdnseaions whese theyinkerarct wihinttbe disaveaDefivery

[eforlS 308 Bk Sl oL YST208 R EibepU3pbefRY mahe sines,
RS URHRY inahe degpusttive rgahedintdelind Pnatédion Bbﬂeﬁfvﬁégé thef

a given agent on various parts of the tunor can b
espectivedelivery hegiens oveatlay. and hori zontal ly. By

Comer 9 1158 FSuBERd e A i
fri2s RRATANCEYIMAed %ﬁ&a@%uﬂ%%r‘e@%r&?@i e2PEnsied andlitise

ef fect of that agent on erent tissue conpositions
corsumiag. dtisuheneforei vaay inmpordantte effetctieclgstredrefdr agents that
the sane agent can be delivered at several

imlarly, |

bere 5@%&9@% potentihag eary i the praeessms Bosiblea figents
&) e{:tpeldqg' gﬁhesfcﬁﬁirﬁﬁg gpe E@rﬂ%ﬁmleg BldrRiftol 4L EarflidaR effective
section 2S can en” be conparedad, provi 8I ng nori zonei aﬁ

doéiiter éie streeninghpettddaldlves pitingieadtecarndidate agent in a
bioIo?icaI tissue is rarely honpgeneous over even
|

respgclive Petrsdighiwith 8 gaeiwdsmegiugi.y Arcangerusiugmar i saduced to a

FURERERERES Rt BB ahh R Bl B utiiea
Thé edHesaarenater BoaRIateR R ifHiE AR cRll ROWEEL AgERB thst

detected and eval uated as descri bed above. Another
gapeRIPdhayejeweded arowtnohbeaneesicalis awyitbenihe adviasced dor

fcﬁg]tigte agents in regions where they interact within
i e. Delivery regions 324e and 324f are spaced

oL, ChoecH RS e OBl SRUALL8y rers
rdasoast Irérst, many cancers are known to be nonviable outside a live subject,
for reasons such as lack of a blood supply, etc., and fail to grow in vitro under
any circumstances. Screening tests like that described are therefore ineffective
with these. In some cases it is not known that a particular strain falls in this
category prior to conducting the test. The result is that an expensive and time
consuming test is inconclusive, and the tumor cannot be salvaged for an
alternative test. If the tumor is of a rare strain, it may be some time before
another is available for alternative testing.

Second, the reduction process can alter the response
characteristics of a tumor. The process involves essentially pureeing the tumor,

which completely destroys any structural differentiation, and may render the
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respective delivery regions overlap. As discussed in
t he background section of this disclosure, clinica

wa pioaos379®or cancer rel ated therapeutics are i neCEUBNG073212

expensive and tine consum ig. It is therefore very
inmportant to effectively screen for agents that have
relatively greater potential as early in the process

&R SRELLBib @Q?Q&d%esdﬂ%‘n?scfh%‘f‘. P Hﬁhg n6'efelt 89 thE Same strain
sonmetines referred to-as candi date effective agents.

ingve, aeeeiting ¢ a¥dlsepoisiive| #esn tHoaghrgickagentsintdghidicuseless
agent in a respective Petri dish wwth a growth nedi um

i8r dreating dhe canghasrin patierigu dde tesull iy e Geasotichsaganty are not

OtneliCly e B @TBLRL S el TR AR and effort have

boeh erpérmirsd. of cell growth. Agents that appear to have
i npeded growth of cancer cells may then be advanced
for furtheFhisd,ibg sarmwederction precasstdandalss perduge false

iR, RRh S SoobS oA BR SRR D ir T B wouia
N @rfsetg\aedifngrealﬁﬁn@%ﬁe%a%&@@aﬁc%r'fﬁmoofnﬁs P i§ URPpdemature

etc., all to growin vitro under any
elimmatieh ohsese RpEmde thatgnightothehvise havatbabestr etfectivar e
herefore ineffective with these. In sone cases it is
ARGIB\GPRICRS- a particular strain falls in this

t ' i F
Chat an’ ehent oS ERAER o fikd febBtes TRy Ritl hine

cueantad Uy er irwttotdrebécHuse topuneklidars sbpyagest from their
alternative test. If the tunor is of a rare strain, it
FRiGrogRVIEYeeRt AW briTEUndinG heRcanserysicelis) klopdhormones,

g% Fa%FiH?tfééltS rst %%%ée}g E%ngfo}g {a:gp-icgi I%ggrﬁg\'jﬁ‘ %5{?&190 ra%&ﬁ%t itfAfhune

ter the respo unor.

funedens, dinfaihiern nessiantémdd Whithee @eRgirt therdpsimic, agahtshave or
conpl etely destroys any structural differentiation,

dadohhgve aativty inlgapasiceslissuscepti bl e to sone agents
t hat woul d-have no effect on the s&r{ﬁ strain in,viVvo
ROl

resul ting Fﬂu hf%egewlaga ?qWé?teeQB 9?@8?'&’38%@“"“

89 BE Jrearie@RSsUCh stlidie@beBaudd heCRREESndifforkadd RBE Femotely
The result is that many such agents are not elim nated

wasenblé the coptitisrssinokhish oy caaterarormadlly lines enchgneys aarnt in
\(/evklfc%ri% isqzrjleya%eg ?r?é‘raSé fica ?/d '

It is also known to inject a test agent into a tumor prior to
resection from a subject, for subsequent examination. However, in such tests a
single agent is typically injected, so they are not feasible for early screening, but
are usually reserved for agents that have already demonstrated significant
potential. Even in animal models, it is expensive and time consuming to induce
a tumor and allow it to grow to a practical size, which makes extensive early
screening by this method impractical.

Finally, even where general efficacy of an agent in treating a
particular cancer type, subtype, variant, strain or the like has been

demonstrated, it is not uncommon for the cancer of a particular patient to be
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Third, the sanme reduction process can al so produce
fal se negatives, in which sonme agents nmay fail to

WO pdoolo2379gel | growmh in vitro, but woul d be efP&DUS2008/073212

in treating the same cancesBsein vivo. This results in
the premature elim nation of sone agents that m ght
ot herwi se have becone effective therapeutic options.

RO LB BRTE 10 Y07 0B0at i€ oRietR i Qs B8 6 i Bren
6=tere disconBR PG xIcit) Bf thetreatthEnteenyt tbHNERIMN the st —
surroundi ng non-cancerous cells, blood, hornones,

yiheutr sigrificanittmnesfit.o¥aree, henmiserthe agent's inldffectiveness may not
ommuni gati ons, and, host i ne functions, gll of .
GRKBAWRAGT 2 11 R Whle e "Bt ats CREPEISe the ePRyliniY to
Yo %rdiﬁQré?\‘t’Ereaﬁﬂéntatﬁ%\r P‘Hléiﬁ HaveGteEorhfletsly shOtEdsful may
even where accurate, only tThe nost general |¥1fsormat| on
bafodte gl eaned from such studi es because the test
conditions do not renotely resenble the conditions .in
whi ch the ¥diftea fiBYiARIdGEINCIRlE resRorRyower lagkdherpof — occurs
W g@bjbf;tt ofa Pﬁfgaétﬁg t{l\@r@?ﬁl‘l’é bfﬁ'\lel sfud b Eah %eaék%%elar.‘oi@avoid
to I'nject a te agg’n into a tunor p¥|or 0 resection

fhisn is tgpibalachecdssanstibrearad largspatasigrowps tohaimite, the
in such tests a single agent is typically injected, so
stabistical énpaet afapsiresronding studysubigcsswhigh fitherdnereases the

A er.ved for agents that have already
g%#g()rﬁgj'?ét%éﬁﬁ%?'gni ficant potential. Even in aninal
nodel s, i t Thé iVEMEOYS NEedBeodhitBd BRAtIHETIRUDIRtY in tHEUIBROVA art

tunor and allowit to growto a practical size, which
toageasiratel\epesitien enrdgent oy issuieng viwo, teispsciatly it respect to other

' racti | .. Final .. even re general _efficacy of
a5PR S ernd Fhe bRy i eueidredty Beiotelinepr fygmsS 1 fssle,
BRVEHPRord %gte?‘féfve &td BERefliall ¥ &1 ik %iJeAR;dRE6R, and Pkewise, that
denonstrated, It is not uncommon for the cancer of a

fPsuch astaracgabuihbe tiohiesat odihyificantdsowiits inereseatdmeand therapy

agent. The patient is thus exposed to the often
%‘3@'5&%6& nfort and toxicity of the treatnent - not

to nmenti Onltth%% t{é%%t ndteWa‘b@%tth itﬂinfoilLﬁ'ﬁé”of ﬁﬁiﬁ%éf is dbelivered
Wrse, because e agent’ s Ineffectiveness nmay not be
kyeaoh deliverylreedieean bd vahidhinglentalleaiuchnéss than would be a

%ri]r%rgniarf%bsé rr]c(aeql?ipe|[21()trot grr(])idbge t.e\odetectable effect in an adult. Depending on
the agent, the effect may nevertheless be detected on the very small region
immediately surrounding the delivery site. Accordingly, candidate effective
agents can be injected into a tumor, for example, in situ, without danger of
harming the subject. Additionally, a significant number of different agents can
be simultaneously delivered to respective delivery axes within the tumor.

The procedures described above can be employed to resolve a
number of the problems and difficulties that contribute to the cost and delay of
developing effective cancer therapies. For example, because the candidate
agents are delivered in vivo, the tumor is not otherwise disturbed, and so its

reaction to each agent will tend to be indicative of its reaction if exposed to that
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shift to a different treatnent that m ght have been
conpl etely successful nmay be |lost. Were a simlar

WO 20033188 at i ¢ response - or |ack thereof - oCRCFY/ES1008/673212

subject of a drug study, the results of the study can
be skewed. To avoid this, it is typically necessary to
resort to larger test groups to mnimze the

i-St ' t . di i -
RN thERReL PR o Reu0E BLSRARK e BENOCBIR Bt Tpgitves

and éalse heghthves iseigrdfidarrly rebaced.he inability in the
known art to accurately position an agent in tissue in
vivo, espeSFPePnd; hgcanse selpbvaly fargetmenbelyohagentsmepn b

SRSB4 TRt SRR, ISl
USe e/ rocBHBR 0sbrodithrb kiaitiuts of bakaitibtesagdhtaeany asthe

coul d be achieved, significant benefits in researc _
tasting Ipeocgss, pediapsialininaling thiselthatstovbh Henleast pwmideiiagging

hat the valume of fluid that is delivered. by each
ingist GronBetibecEts tod APaHeDRl Sy o AT zingFdidates for
JHHR \g@tﬂ d be a mininmal dose required to produce a
det eéta yg effect in an adult. Depending on the agent,
t he ef f ect Thing, agmie bebalissef the ldefecmirabenof ddenty &rat can be
regi on innediatel¥ surrqundi ng the deliy

mal | ry
éﬁwfe%&artamﬁ@ Rpteptig] gtusy ukiests cen\ke sgerped g%{r{e%réonse to

Bgﬁ%@%?%'g%ﬂ{so r@ddéﬁﬁér efifiina 58'@% gllj[r{;l%r%'f %y?jegf.st\pﬂ?t

arm ng subj ec onal

miiggyntraterespomdsy. of different agents can be
si nul taneously delivered to respective delivery axes
wi t hi n t heFeouirwhememplenastinrathegepeuticsraiting /eatia can be

R ittt 6 B AL 8F heoflmadlS Py P bysing
da ekagemdictl dRRLih 8 pRIVERE, tHepsPIRRIcitPthetimibéresf patients

because the candi date agents are delivered in vivo, _
whe ungengo insfiestivetrasimente atidsmproéddg the tikelinopddhat a patient

t] h t will tend to be indicati f
ML ERB b8 e eible avalatin FedmedRt Ty 1O 0 Ve
therapeuti gatbmirRf foesrt EMBORHABH Bigigralitl& da!’r‘\f‘élidé@é“éffe(?ﬁve

fal se positives and false negatives is’significantly
agenisede detivened, irbevauseng etuttialyepgrallar e srioreomgiorodf solid

ﬁgseunet, Ssu gtgntiglly as described above. The region of solid tissue is
subsequently resected from a subject and an effect of each of the plurality of
agents on the solid tissue is evaluated. Based on the evaluation, one or more
of the plurality of agents are prioritized for further investigation.

According to alternate embodiments, one or more of the plurality
of agents are selected or deselected for further investigation, based on the
evaluation.

According to another embodiment a plurality of agents that have
been shown to have therapeutic benefits are delivered, in vivo, along mutually
parallel axes to a region of solid tissue. The region of solid tissue is

subsequently resected from a subject and an effect of each of the plurality of
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delivered to a tunor wi thout significant danger to the
subject, it is practical to use the procedure to

wa@eremes7bar ge nunbers of candi date agents ear|BCT/DS100£073212

testing process, perhaps elBnm nating those that show
the | east prom se, flagging the nost prom sing agents
for additional study, or prioritizing candidates for

further stud Third, ain because of the |a

ﬂgﬁﬂiépn& e ﬁﬂl@”‘héﬁe ratgd- QSWQ%WQ%V%UQW%P”G or more
gﬂur%lll frﬁf%én?é‘?*eeﬁ Fz%ﬁ BF R4 @\Hﬁzqr(%élfnern@%f’ﬂ{és&bject.
e AR A P S elmna

Auasdrdmgotb aepnatetenbodiments, aenerr abieof ety of agents are

Fourth, when enployed in a therapeutic settln? a

ﬁ%l@?f@ﬁtoré&aﬁelﬁ@t%&xéaerra@eutl@ysaménttca‘ the subigst. hassdron the

ébaléﬁ nments and the nost prom sing can be identified
F the process, thereby reduci ng the nunber of

pat I ent S WREcHHARRY 9%ridieéd &hbbditndrit @ASINRINItE oPéGents that are
improving the |ikKelihood that a patient will receive

cureenitysundsirfimvgstigetion & thbta@etutneafﬂcao:y are\@lebvenedglrt wvo, along
andl date ef

di | i
ALAIE VR ved B B El0k o i SRR T et al BBl afe
s%‘{ﬂéct"so The' r%QbQ&l\%f re%fﬂdsdoftéo‘ﬁﬁ Lf%srég%%éﬁéécﬁlérﬂly%sected from

descri bed above. The“region o tissue 1Is
sadisefftherdubjecte aadtaedeffeat iof @ashibf #et plaralityof agérts toncthe

each of the plurality of agents on the solid tlssue IS
ErRPaliye ok ol tissHeds Svalnpiesh, Bawrd op thepyalyptigmeone or

Rlots Bt {He, |8Fax%9§f‘§&> %&tg a[?% 1@ c%édzgg cgﬂaln%{gdstfjaﬂ‘l.{rther study of

I nves |ga I on CCO ernate e

the tﬁerape@fnctelﬁfﬁ:adylﬂf@nletdf rabreagfeht siganes. SRtestipg toralternate
desel ected for further investigation, based on the
evkrdimenin. ong ebmaragf the plvmlinepf eubisetisrasadeselected as

P84 o AR B e BB BFBL MR8 0 g o o

nally parallel axes to a region of solid tissue.
The region of solid tissue is subsequently resected
from a subfecardingdtozsones eettodinentsc heecﬂletafmxsl aresimplpyed to
|ld i ssue s ev

SHRAERlT Rl plsand elGr S RES S afeTaEIEF g ibladBave (e
i’cﬁlﬁij ﬂié%éu%‘) it h 286jdcPwidIBlfiRfgihG id hGFeaBREd Bhd the tissue is not
subsequently resected. The subject may be monitored according to
appropriate clinical criteria for assessing clinical improvement. In these and
related embodiments, it will be appreciated that significantly higher levels of the
therapeutic agent will be achieved within the solid tissue than would be the
case if the agent were delivered systemically, although detectable amounts of
the therapeutic agent may be subsequently identified outside the solid tissue
(e.g., in the circulation). As a non-limiting example, one such embodiment
contemplates direct intramuscular introduction of a gene therapy agent for
treating muscular dystrophy (e.g., an engineered therapeutic virus, a
therapeutic agent-carrying nanoparticle, etc.) to one or more skeletal muscle

injection sites in a subject, without the need for imaging, surgery, or histology
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According to alternate enbodi nents, one or nore of the
plurality of agents are selected or desel ected for

W bh@papses i c treatment of the subject, based oPCT/082008/073212
eval uation. According to anether enbodi nent a
plurality of agents that are currently under
i nvestigation for therapeutic efficacy are delivered,

QPP iseR 5N QL bl BB A E mAtBEpb &1 e B Mgt for
Ié@ﬁ@@ﬂﬁérﬁ?emﬁgég’éﬁ aMd/GodubsbelusAtignAYSis ¥ BIRGPIBNEPatimen,

resected fromeach of the subjects and an effect of
egcHo@sseseths effeqts of thef agerdrsthertarges tisswpaoay also be
regi.ons of solid tissue is evaluated. Based on the
%Qf%@%[?pon, one or nore of the plurality of subjects

are sel ect Fﬁdotﬁ?,r ERMBUARERS if i@rcoBtHrﬁﬂﬁFeoGﬂw%gméJFarééIQegion ina

therapeutic efficacy of one or nore of the agents.
gaicoistiuegnay balimaged tusirgnknaivmiethsjquesdoavahmate thd efféets of

lurality_of subjects are desel ected as candi dates.for .
‘?\?raq%}tssmaynae*ngrr@n b PY FEYSUHABI RTESESS BF meffodh including,
r : ar.dj ' t :
R o fioic, tgRAENIRe IARGAL, rpinCfe BYERBPRAaGRY, Bosfiron
eelidsiat tonsgaraphy,i bloplgstohis imaglrigy @t@anth soradleentiddiseats, the
(e.g., solid tissue) in a subject, wherein imging is,
ie6getregioin reay dedmagedirepeatediysbefote, siupigggare eftgr the delivery

é,%%ggged. The subject may be nonitored according to
propriate clinical criteria for assessing clinical

| mpr ovenenhecdriingtethe anthddmahedf Eighesii 0eaHata ploceksihg
be appreciated that significantly higher |evels of the

sYRiempEn isduseddatcaniyl dutiss direht eperations.rand inplkides|a processor
j th | th i f th

94 P8 ABREY 25 e Proshexub CTRLDER e SHBhe Degpory

356 viaheH a88iEsk A9 B0 38BYarlEalSy RERANGREL LS VAENA Intk8R array

outside the solid tissue (e.g., in the circulation).

Asseanbly 862 and a pgtientasgainejngodevise 864 e Mhediatent scanning device
i ntramyuscul ar int r,odl.fcti 0

t | at dj. t . f
S8Rl tersh d5somigio 7B EMASHT PR hasesl BrPlagiag flypRgedies of the
hEedle arly SGHFHBY in gﬁfeﬁ%ﬁ{]@t \gvif 'atﬁgsfor Rorl-HaReRYrdysis of

agent-carryl ng nanoparticle one or nore
hkgeteisaluenugiohe usirjceibidaging sadhaiques, aushubp eadipgmiphitintaging or
the need for imaging, surgery, or histol ogyon biopsy .
@%eam!ca@swﬁ s&e PRSI HbARN Q?iwfﬁme(%é"y available or

&ijgtBH'J r%ér&grofcggsor, microcontroller, signal processor or the like. The
memory 356 can include any memory devices and/or storage media containing
the software and data used to implement the functionality circuits and modules.
The memory 356 can any of include several categories of
software and data used in the data processing system, such as, for example,
an operating system 366, application programs 368; input/output device drivers
370; and data 372. The application programs 368 are illustrative of the
programs that implement the various features of the circuits and modules
according to some embodiments, and the data 372 represents the static and

dynamic data used by the application programs 368, the operating system 366,
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| eaked therapeutic agent and/or subsequent analysis of
a bi opsy specinen, e.g., to assess the effects of the

w@o@n2m t he target tissue, nay al so be consi PEr/Es2008/073212

ot her enbodinents it is comsbenplated that the target

region in a solid tissue may be i maged using known

techniques to evaluate the effects of the agents. The
[ can be by any suitable process or nethod

e BHPRIIPUt deviek SRUPS 3 FQand GHasFORWARRGrodaMedhAbMaY
L&?&Emgmgﬁg Nggg POSI tron enission tomogoraphy,
iop -

otonic imaging, etc. In sone enbodi nents, the

target reghesordmg RevdriRGESmbemaRes the datppcedsingrgstem
and after the delivery process. According to the

0 mneatudefsavieral meodwes dndatingpav sesy icagtrelert 6, 3sganner
bl s aRbbbabs: egmafifis MRVSR c3Rgure S a single module
BF 868H5R4) rdodules BREHV Esnfiurdd td ﬁnﬂsmymr@é%aﬂgﬂoﬁg

address/ data bus 360 and al so communi cates w t
desctibeddnerain. dssresrzingpld stheaardaacpratrollen 376 cambengonfigured to

GG g gepgiemBnBeRATNL 00 of Hladiest. 1 ctiling,hersctuators
ﬁ‘?@,dérﬁfcmsfiﬂlgpﬂﬁ,e(%%@aﬁé%f %&S%Wc §€%nt§'?rcfi‘n X t&hvoirs

In vivo an on-1 nvasi ve anal ysI S target tissue

1 ¢givientheusdatlles MR Mhetseahnettmrolien B8 aanradtadigapdd ©
inagin% or nucl ear nedi cal assays. The processor 354
eanire)dhe petianEsEENging/denies BEAI e or cust om

the I ke. - rRLoHEPoaEENS SestinedheRh B ROaGEing an
dgitaat a8dlidtisSiedntdsubRel, anarHaXcRimyall Beayoitionsea solid

and data used to inplenment the functionality circuits
Hervenisel @ 8ubjehte andrasoptapmgaene ahyord biolegicalsaseples fom a

t egor i f sqftware and data used i.n the data .
Srst e halinelidin ind Swblsct angforseteariiag ogR opgastesupipots for
sMFEATHACigIEIRY! hS@br QRy RURHRBF oS metMBHE HIRMIAYY involve a
devi ce drivers 370; and data 372. The application
pubjgctamhidoidichudesia subsjectatr bielogfcal keunseogr ans t hat

LRI TR E N DR MR SR TAE Y L -
AritndI ER HBHEHL fic I &IoHRY 4tiRUE-engineered (including through the use
of stem cells) organism, a primary cell culture or culture adapted cell line
including but not limited to genetically engineered cell lines that may contain
chromosomally integrated or episomal recombinant nucleic acid sequences,
immortalized or immortalizable cell lines, somatic cell hybrid cell lines,
differentiated or differentiatable cell lines, transformed cell lines and the like. In
certain preferred embodiments of the invention, the subject or biological source
may be suspected of having or being at risk for having a malignant condition,
and in certain preferred embodiments of the invention the subject or biological
source may be known to be free of a risk or presence of such disease.

Certain preferred embodiments contemplate a subject or

biological source that is a human subject such as a patient that has been
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dynam ¢ data used by the application prograns 368, the

operating system 366, the input/output device drivers
WQ@Idari9ot her software progranms that nay resiBET/Us20081€73212

menory 356. According to vatious enbodi nents, the data

processi ng system 350 may include several nodul es,

i ncluding an array controller 376, a scanner

%iggﬁéé’éd 8§ havi Qﬂq)etlrlibaa{ hég? oryé% sta&qi)fm*i{?cancer

frgured as S|ng e Nno e or a I onal nodul es
atdoedingde ambaﬂoeg;m(tdhmoahdmmmcrutm apeh atsithase of the U.S.
descri bed herein. Far exanple

the array control r..
'Zsi%or&el@weé ititgaBathesdaeMD). JSAher AREaPengd ! &ﬁeV'ta
g%)gl% &%s%bg bSn%%eWm?@nésr 9)7(# 50? tic@%f@?ﬁé@éw &oo0s,

conseque re erapeu

lag@mcsttf V\nlmam%(%arfde\a/ﬁikmgl PailddelpNiaaOlvite Nm&bﬁs) Pizzo and
The scanner controller 378 can be configured t

Replacl Pmm@plﬁatanéfrﬁragtz@m af Rgdigéia Pacalogy (E:@wﬂaﬁﬁ'tlon 2001,

CRBREO eSS ARORCER) A8 Bul NG BA L8 Bt
SXE Kz, Fhe @éné:o@ééls BR Homah @aht& (‘Se‘éﬁHG eﬁm;am 2002,
subj ect, and/or obtaining one or nore biological

Mah‘:pawé-l il Pyofessioobl, Naw Youe); cerainrepbodmentsaicentemptate a
and/or ni.ng, one or re subj.ects for cljnical
BVaR subst Bati §roun g bE Tia, Ot Bk or e ng e VRBRAr
éé‘tﬁhnﬁ?%ahé@’r%w&éﬁ c‘rﬂgh ct, Whl ch includes a subj ect
i 0

ogi cal “source. e subject or bi ol ogi cal source
rmy be a hOmetammstheoembudnmeras|cnsatemyalateramxsgdm’mam)subject or
Pned or tissue-engineered (includin throu h the use

%eéfqesfor&@mﬁ'grﬂ nQP-PHM@RyRFirpale; such) eﬁﬁ“ &agaque,
gen t n%e d@cﬂ"ll%dvgﬁ)e d&bﬁgﬁaﬂcbg%&?ﬁpgfhe?ﬂbnlHdﬂxéﬁgnﬁ%te

engi neer’e conta

Mbmm@m h%hnmfﬁltﬁ&tgﬁhamapmlkm&ﬂmﬁhem as preclinical
nuclelc aci d sequences, imortalized or imortalizable
wedels, including realintcak madels fer isglid ymors andfor other cancers.

CeHAEr GRLL 8 Bdp ety RO BRL 3 PR an sUPES! tratis a
Paedraal st Sehasle 2 Acusef réthﬁaUtﬂVgg} isBBep . ers8 Ubh\eed, dWat,

blologlcal source may be suspect of having or belng
aerbili Bameter, mwaglmomﬂheg matomalmaany swch eadnrnals may be

S Bsingl 5ot Baheeelrs erlpicplFenBlinet 58 Fagases or
@ifsoﬁjerré,Shcl%ﬂrr@réﬁlﬁr’tﬁﬁ]o% aRdh oth&&@Rers (e.g., Talmadge et al.,
2007 Am. J. Pathol. 170:793; Kerbel, 2003 Canc. Biol. Therap. 2(4 Suppl
1):5134; Man et al., 2007 Canc. Met. Rev. 26:737; Cespedes et al., 2006 Clin.
Transl. Oncol. 8:318). The range of embodiments is not intended to be so
limited, however, such that there are also contemplated other embodiments in
which the subject or biological source may be a non-mammalian vertebrate, for
example, another higher vertebrate, or an avian, amphibian or reptilian species,
or another subject or biological source.

Biological samples may be provided by obtaining a blood sample,

biopsy specimen, tissue explant, organ culture, biological fluid or any other
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Certain preferred enbodi nents contenpl ate a subject or
bi ol ogi cal source that is a human subject such as a

wpaioveed79g hat has beendi agnosed as havi ng or beCTHUSEDS/073212

risk for devel oping or acqu2ring cancer according to
art-accepted clinical diagnostic criteria, such as
those of the U S. National Cancer Institute (Bethesda

%S%%Pé-eg 'Z’?‘%Fciﬁg%ﬂ%@@&o\%@o%l gggrcgf W certain

R

ssueciepd.ca saiid tlnactusing tife Redirmdesaribadatdvigy, féFexarpble, by
edi tion, 2001 Llpplncott WIllianms and WI ki ns,
ipfodyaepmhmeitints ngediedevies i0jo aseld isgee dherebyaplacing a

éﬂg%ltg bf n%%@g?%ﬁg él&raﬁﬁﬁf%c% t e@ﬁg@?&@{ba(nﬁﬁ@&%%tmg

ﬁ@gét&d@br@@b@@l dtRHeSorc® IR ARY of Poﬁs It BBh $iebHRCHT thB@bultiple
Is known to be free of a risk havi ng, devel opi ng

aee@@mvmwdﬁm@edltwsmdﬁocautme ufficiest tadravwinte the needles

cont a non-h
S PRl oS RRETn3leS stouf S PR o6 Bh&TORS innedtissue.
such as a E@Qi%@ﬁ%ndcrhémgiﬁ@olo% héremay fihM@lses according to
or angut an, baboon or ot her non-human pri hate,

certaio mraf@rmdoémhodm‘r&nmforsthb jirtodductibatof mggntsetok ador the

art reclinical del s, includin reclinical
Wﬂﬁ% B B bRl g e SrmapIe Hot o oMo M ame e desent in a

SUb)BEL A Wﬂfinﬁﬁﬂir?g § %Bhﬁ? 'ﬁ“@%@é fhed i3 e ‘éEBé‘siegPMﬂﬁér fat

I'S a nmanma exanpl e house,” r at

singéga) plovesiere, hmthaEmangt excj@d) ifor, inbimet éncidegnti toeﬁsurglcal
i g or ot her mammal ; many such mamal s may be subjects
Kredureagsrsdingte Qtwet‘ifjtm%@c@r@'@ﬂ"iﬁscal nodel s for

certain di geasas s QIJFZ\%I?%%? rkmg#éjrq{er&% ?ghh%g%%n?nclude

and/ or ot hér cancer

dny B@hé@{/e s’b'é@iaﬁy‘aalscl"@ébﬁnrﬂ@@ﬂéﬂﬁ‘é@ anaf¥ineic-coriirBRent that is
Suppl 1) S134; Man et al., 2007 Cane. Met. Rev.

2(4
sybstantialigdbp @cﬂ@@ucétof anulticelodes, ioterselluiar dissue englir, organ
odlnen nde

h f
st duchiiies U oo SRR e R AefnSdpambeBRer tial méy
f)ﬁg@ babeHv@ Ity afrusiPRdhiERRtSirom Jdboeihtédeo ﬁh’@ét%ttls%e and

ogi cal source may be a non-mammal i an vertebrate,
may maeqﬂretechﬂrmnhﬁhembmwﬂeasmmtmn enerobrane (@vg. amemngeal
r(rapt‘b bi an_or Sip'i ge es,
membrane, pericardia mem ran pleural membrane, mucosal membrane,
basement membrane, omentum, organ-encapsulating membrane, or the like).
Non-limiting exemplary solid tissues may include brain, liver, lung, kidney,
prostate, ovary, spleen, lymph node (including tonsil), thyroid, pancreas, heart,
skeletal muscle, intestine, larynx, esophagus and stomach. Anatomical
locations, morphological properties, histological characterization, and invasive
and/or non-invasive access to these and other solid tissues are all well known
to those familiar with the relevant arts.
Certain particularly preferred embodiments as disclosed herein

relate to a method for selective delivery of a fluid-phase agent to a solid tissue.



10

15

20

25

30

or anot her subject or biological source. Biologica
sanpl es nmay be provided by obtaining a bl ood sanpl e,

whe@psy37speci men, tissue explant, organ cul t urBCT/US2008/073212

bi ol ogical fluid or any othe&rti ssue or cell
preparation froma subject or a biological source. In
certain preferred enbodi nents the biol ogical sanple

/tﬁg?% n&k%HaéHb éE%&%éﬁeéﬁ\Lé ellVe ??ngga?esgthe etk @x?es’sive

usi ng erein described device, for exa

bystemiia odmam@tnammf thephpeutizest cariidate agentinaordef todachieve
ti ssue, thereby placing a pl uralh{%({%sof needl es at
B]qnawttoyﬂlbﬁffsef@ﬁ sentiatioR in § iregRpligdisskat hhﬁgeby

Q%‘iﬁ &l&?gg‘ﬁgﬁﬁ rﬁnglﬁ@?[&bﬁcftiesatgplg%%{/éé' taggu dérlid; af%]:) avoiding

eac evice un

Qﬁ@é%xﬁdtﬂ)é@ld@t@l‘féc% Reldt&® epiHddirab ARt corfeMpRite tY Rsting of
needl es a plurality of biological sanples fromthe

purmevatlly nqn@bpmdtoau\dsiata aQBBtSt theaugh susbyselestivendelivery to a

d. di
281 Geshel, BRbPT Do T o bY Hdasd Sconyli o Sress
é&%ﬁﬁnéms aw@ét%ﬁéc@ofémb%haw aheRi G4 B4H §<ﬂ|d Rl (eg.,

from a solid tissue e present In
saliy eaomor) canibecevahedtadibygn a//vsnodadrdlmstseﬂloe fDHQWedrby elxevivo
accesse(g further to a sur |ca roced

palygisiod gxcise rt'SF;H@t‘é{m%‘ pg fhe Ee'gm af msublmy

S Esfﬁ%%qésﬁgéﬂ%ﬁﬁeé‘%om TR I PR B8 o for tower

tren theahintreakdysecibbediovi otheavisalteyadmiistetet! syaterhicallgl (The
defined anatom c conpartnment that is substantially the
ﬂ}'%'ﬂlﬁhdoéﬁ inthe sraliesiagmount of e agent that Wil redecaadiesired

gﬁ?ﬁglo ré) ?r{i %ﬂ%u@%@r} ??i\gp%c%%prﬁﬁsl@é g?ﬂgt%n%#ed ow L pressures
8t ﬂ"léqﬁr'é@éht iBHEY of HNidfddPihAHSE6hH aér&ﬂﬂm(tﬂrt%ﬁlalvﬁhtém@ﬁ@lﬁhe
and may be separated from ot her body areas b‘y athin

Relithlisgue @%a@hyswehpr@@eav thatraromedes frientien ef e administered

IR N T
LB of b‘ﬁ%’tectﬁ@l’é Ihb&idd & graééﬂnmeaég}érﬁ @hatds SbRSHESly Fihinistered

i nclude brain, liver, lung, kidney, prostate, ovary,
tptheesylidl tissph amodeinog tu:lheacprﬂgemmsclbsuretnh}entbedundetectable

Ea%%sﬂig |s§ygts.ére|ﬂ te%ﬁ:gi s gﬁdﬁ’{hﬂi I@Etés {%né(gent is

JORPLPRISE /N é’%%‘?i@ﬁé I§si Mfléérﬂlrﬁé’hr‘?é}b than the minimal dose.
ER: 3 el

aracteri zation, Inv
Such consnderatlons pertaln in related embodiments, wherein

detection in a solid tissue of an altered physiologic state subsequent to
introducing an agent or a plurality of agents includes detecting a degree of
permeation of the agent(s) through the solid tissue, detecting a degree of
absorption of the agent(s) in the tissue, detecting a physicochemical effect of
the agent(s) on the tissue, and/or detecting a pharmacological effect of the
agent(s) on the tissue. Assays, including fluorescence assays, of drug
permeation or penetration in solid tissues are known in the art and have been

described (e.g., Kerr et al., 1987 Canc. Chemother. Pharmacol. 19:1 and
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and/ or non-invasi ve access to these and other solid
tissues are all well known to those famliar with the

WO edoewzatd8 arts. Certain particularly preferredPCT/US2008/073212

enbodi nents as disclosed hasein relate to a nethod for
sel ective delivery of a fluid-phase agent to a solid

ti ssue. As al so noted above, such selective delivery

obvi ates the need for excessiye tem.c . _ .,

EeBies stPGHSTam: NeceRpRt Ll o SERdaViER &7:298nPurang, 1981
ehrerRES ACBisy. apeas [RR) s - BA6: Akl . in.
concen{agaﬁg}r‘]@%&%ﬁg’ gg%g? F”ei@:llsggfﬁ ?ﬁ@gégl ett%léﬂgg)? Clin
GancdRag 5:11 586 caid shagede comfijuadd furieridccesdingto the present
uni nvol ved tissues and al so avoi di ng undesirabl e

disglosyre; det igstapse athseu@hthsadeteatian kohisiolggiealserigbsections of a

. | - H . R
SR Re Blheh il Ak el G ARl 105 248 REER ior to
YXdisioHtand SSHiBAINGOWRA Poadehtler idtBrRaty, according to

t hese enmbodi nents, direct effects of the candi date

agent on t lesuahl embedisarnds,(rergeatiopldrpenetretion cefersio the
SRR Bl B S BRSO BT Bk R iy or e
hE&dI1B ¢RIk yrdh tHeeageHIvRRL intrBﬁG@é@@xélU&yé’%?%ekfﬁ?lf@g‘;(gﬁtry into

direct admnistration into the solid tissue iIs
andwdispehsion vizeamy blowd|vedesk, arithmayandtidde rétentios ef tee agent in

adm ni stered systemcaliy. (The m ninmal dose is th
eﬂaqeélgkféﬁa%pr&rtr@@l&%{éﬁ%ﬂrw@t'nﬁsm?c'aw%ra ueto el
ARPEraHe R YRERRBIaF & PeifiteatiBn hhsy ﬁg%lisf%ﬂct frofd yen the

m nut e vol unes ang Iyow pressures of the present nodes
phyditashensidal effest, naiticl fefedd tb Midroscupig@ivtdetbctadleemeyhanical

of the saolid tissue as a physical property that =
dispRtioaof tissea thalfesyits iemdbringedieinsartianerdlyidiniection itseff,

. ok : .
et MoReRden it FF B8R 8685 abufbuarPepused by the
a%@me(re)g., d&nage e el Admbrangslor dlidivegyatRibiieit &Nligdnétions).
the solid tissue according to the present disclosure
Phaenacalegigaleffents isludeostatistinally Isignifitant atteestions obe gl or

et ectabl e outsi.d h ol,id i e, the agent i
BB Ao PaRe R, af RS rlatd S coifin s the molecutr
AREAGHISNT BP&ctidiCofthe lagRht, 4988xambieh cHBBREIERN 2ébr@BRization,
pertain in related enbodi nents, Wherein detectidn in a
sxtendioni @withdsawahofatdlletaz prptsssies| ogéddenes ef biological signal

ubsequent to introduci an agent or lyrality of .
GRLiBRas ek PactieseAd Shuaty aba gl KpuR fological,
Bﬁ%h@l%‘i’éé?,(lﬁﬁl)leknraqlb%]oéi%l SObthdr HREHGs. CSRpLiSh 6f serial
degree o
sections may permit distinguishing the nature of the effect that is detected
histologically.

Particularly preferred embodiments include those in which the
solid tissue comprises a tumor, wherein agent delivery may be made to, and/or
sample retrieval may be made from, the solid tumor. It will be appreciated by
persons familiar with the art from the disclosure herein that in the course of
practicing certain embodiments described herein, a selected region of a tumor

may comprise the site into which the needles of the presently described devices
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absorption of the agent(s) in the tissue, detecting a
physi cochem cal effect of the agent(s) on the tissue,

w@pabor37eet ecti ng a pharmacol ogi cal effect of P¢EUS2008/073212

agent(s) on the tissue. Asgays, including fluorescence
assays, of drug perneation or penetration in solid

tissues are known in the art and have been descri bed

o Biserté8 intr8luddd or dPBANISBEOntdNEdRitR&he tiTRBF. mFﬁé"reglon may
19:1 andreferences cited therein; Nederman et al
be8elected/on aoy TLNES:of DasasdnciLEBl IEesesl oRisaging that may be

1 349 d, 1989 46; T | et al,.,..
Qi DoluTagior Hapse ﬁfdﬂ%@ggﬁuﬁggﬁeﬁf ingiciigtion or
Eé‘r‘itb@ﬁr‘i YrGAseh A | Qrﬁc@ﬁmé‘& gf |stol oggor Ldr eXCJsmg the

|nstance throu ht tection in I cal seri al

sad fissue fedma siﬁjjectt abbasédibr othdratritévés incaling but not limited to
co-adninistered to the solid tissue, prior to excision
aﬂ@togueiquﬂgacqmﬂb"ah interousse phastegical aracedisg, degree of

r;‘?a[ﬁf. r%‘?ﬁéﬁﬁté or penetration refers to the
area 0 € i i i i

nt1Ton of an agent in the solid tissue in

the i mredi gbRrd Wiriory dharf tyb&aré eeieenglatean adbhsiRg tsbitable for
a ent was introduced exclusive of perfusion (entry

r@eamn usispdhe idenices slesagbed betpin.e bxesriain preferey

de retenti of theaent |netraceIIuI

Moot i) sl shinol i B¢ A nerlg Elib e 4 Mflbnafaefor
Wﬁlﬂhﬁﬂﬁ? fi@thdrid é‘b@‘iHéﬂ/ Qumor PR inpasdive 'ﬂurﬂBVopﬁ skt &iatie tumor.
froma physicochem cal "effect, which refers to

ﬁedawsempodmergts dontempibteca selihimerthatli cemppse oneaff a prostate

tissue &){ ultsfrci t he needl e i sertlon or fl Hd .
PTG Gelind PrEa canger ¢4l SN BraTSgiean WA Faes sl brain

8&%&%'" atrl'ds’ﬁ‘@véjﬁrﬁjri; L de e efi A5tGHe *ertrﬁ%nqg ﬁ?f intéhd®d to be so

damage to ce anes or disintegrati
lreited @eld| othemsdlidatomor tites amd ohoggrasil tﬁﬁéSEmaS’ bhenudaddeFor
statistically significant alterations of a cell or
gxarspie, HT*%/%J%‘P@@?M&P“W@?@ e3nger seleciRd Femapfenamsa,

?ﬁgﬁg&gﬁgﬁﬂ?ﬁ%ogauén\%u ﬁ%%k os&rﬁ?&%ﬂl%@l%@r&ﬁéh& %lﬁ,gll cell

r exa reorgani za

exftciivhhaNafe délhh‘rﬁﬂlﬁé\@ntléfedcédrbmbﬁfa RhOREBSAFcOoNN and
evi dence of bi ol ogi cal signal transduction as may

tlefosatasinasirie dkg- 6 alsmDatss elsewRersvierein @%@mecmted clinical

R e e S e S A o L

gicH b@%s@br@%dl@ﬁeﬂ@ﬁh@ 96 NagioBEf €shcdrhastitufe (Bethesda,
detected histol ogicall

MD, USA) or as described in De Vita, Hellman, and Rosenberg's Cancer:
Principles and Practice of Oncology (2008, Lippincott, Williams and Wilkins,
Philadelphia/ Ovid, New York); Pizzo and Poplack, Principles and Practice of
Pediatric Oncology (Fourth edition, 2001, Lippincott, Williams and Wilkins,
Philadelphia/ Ovid, New York); and Vogelstein and Kinzler, The Genetic Basis
of Human Cancer (Second edition, 2002, McGraw Hill Professional, New York).
Other non-limiting examples of typing and characterization of particular cancers

are described, e.g., in Ignatiadis et al. (2008 Pathobiol. 75:104); Kunz (2008
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Particularly preferred enbodi nents include those in
which the solid tissue conprises a tunor, wherein

wao@nn2xied i very nmay be nmade to, and/or sanpl e PEL/DF®O&73212

may be nade from the solidéetunor. It will be
appreci ated by persons famliar with the art fromthe
di scl osure herein that in the course of practicing

Pl Bhla P, arhialy S35ant Quriasce i, BoRR igieron v

m@g@b?s of the presently described devicesare

i nser i ntroduced or otherw se contacted with the

t unor. TheAnégaiIteredrpplymelog&j state’dmay e anyuddtectable parameter
es, i ncludi ngabased on i magi ng that nmay be

ﬁ”@i&'ﬂ@%\ﬁ%@tﬁﬁﬂ G@ndition. erocasse PalvaYe fyBRMifcdigicure, state or
ORI ORY ir Qﬁdﬁg%@s‘s@f{aﬂa ﬁod?&%%éd“g pBHmP&ﬁg%%Psw tumor)

I magl ng ore er exc

meluding Irﬁ§ Mﬁ?lf)h QI%I%OSUbBthorthdPéﬁ@ﬂ tlmr@rhﬁtﬂudmg a biological
criteria including but not limted to anatom c

soRla ohtained dbsraitamt andnthah eperviitss detsictian sefr gncaltered (e.g.,

RleRRERAL” el fops SR SR8t Shelhen delaivgs o n
bﬁpﬁé@nété Eamtr &) sauciund I FBR&IFMNINUS IiGlobRal §8Mbfefrom a subject
descri bed herein. In certain preferred enbodi nents,

ohbiolngical sounce. Thy roethadsefitpe presant mvermonmaﬂwgrlmm:am in part
further be a

{oh5ad sbitelloR Whers dricsior of el phieigpi Rate may be, for
S%}ﬂglé‘“’é‘tc%llﬁ%?t&"Bio%h%r‘rﬁcaﬁo%étﬂnt& udif ta§CFUHF1é|S%on hmltmg

one of a prostate cancer cel breast €ancer cell

exdroplesacek viatslity, call prolferationeapoplokis, aehular nesistaoee to anti-
cell and an ovarian_cancer cell, but the invention is
'&Mhn§'§ﬂ@§d cell rpetility, Pﬁhﬁ”%@xafﬁﬁs&ﬂw@f elaporation Rfy connective

fl%ﬁ@d%%d&@éﬂam?& | ehYIBE Pe FRYMBR Hms%?ﬁ% Egﬁes%( tﬁer criteria

r’'se a cancer se roma
asernodded hemim, squanous cel |l carci nonma, basal ceII
carci noma, small cell carcinoma, |arge cell » _
undi f f er entAltared pbysielagimalate’ Hoaw refeataany candtion or function

HhBEP Y SRRy by pefitd (V6 i afrehtd §r DRt B S spe
heae Retadh habd %@eﬁ@haﬁ?é@ﬁh Q@at@tlﬁﬁﬂg SigRkeaNt Mﬁﬂﬁer relative to

such as those pronul gated by the ti onal Cancer
amontrolierestapdate aod, maphausAy ovgireis dieest or mdmrechmteractlons

Btz S5 Firbe St as™ Ehgcth MroBpertgoent. i pigtural or
ﬁﬂféti%éﬂﬂl’féﬁlges that occur as the result of interactions between
intermediates that may be formed as the result of such interactions, including
metabolites, catabolites, substrates, precursors, cofactors and the like.
Additionally, altered physiologic state may include altered signal
transduction, respiratory, metabolic, genetic, biosynthetic or other biochemical
or biophysical activity in some or all cells or tissues of a subject or biological
source, in preferred embodiments in some or all cells of a solid tissue, and in
more preferred embodiments in some or all cells of a tumor such as a solid

tumor in a solid tissue. As non-limiting examples, altered biological signal
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Phi | adel phia/ Ovid, New York); Pizzo and Popl ack,
Principles and Practice of Pediatric Oncol ogy (Fourth

we@eaiobiozat9s 2001 , Li ppincott, WIlianms and W I KPCBEUS2008/073212

Phi | adel phia/ Ovid, New Yowrk); and Vogel stein and
Ki nzl er, The Genetic Basis of Human Cancer (Second
edition, 2002, McGaw Hi Il Professional, New York).

%H&fuéﬁgﬂ ldep] \Flé&ﬂpﬁ)@éﬁp Fo% é)rtatl oy p'agggt%gg cellular. res C?tance to

aracteri ion o art ar canc aré descri be

anfirgrowth digmes | sl mo&ﬁtyad:elltﬂé%%@)ré‘@élm br elaboratickDdf) connective
Kunz éZOOSCurr Drug Discov. Technol. 5:9); and Aunan

HesugC eqradm enzygavk cebularescruiimestel) angipdengsis s ether criteria

ﬁg‘f{fd rgq ?&L{qtléﬁacife%@x l%%g%g\éﬂgqet@?@t %?@?gg@;o?nﬁglﬁfcal chemical

8Ad Bisthenfiydl b sslinked spuEiBs withivt 8 cell, WhBBTer &y tdnglyaticior non-
a solid tissue (and in preferred enmbodinents in a

soryrdatiamechanisaisudiaygall e aegwgled rastindicative of aliered physiologic

her ef f bi ol
S8361 cCoball nednPheratd dhenAanmiNpr R o degfribed in
Qfeaﬁé‘rd’étéﬁrgﬁg,&e g., heasurably changed in a

Statistically si gn|f| cant manner relative to an
appr opr i at Accandingoto) cestain pteseatly conhtensplated émbadiments, the

bj ol ogi sanple froma subject or biol ogical sour
FHEaRLof 3 danarBisa0pmdan Do GRHTIEOdY ISieeTRa A AT

g%glolbglcsﬁﬁg %@{)fo‘?/lic?etd l‘?&eﬂf ?ﬁ&u&ﬂﬂp@déé‘s@sgihpl r\yadftaeﬁ@rﬂber of

biotwjieatipapdmatdrs ‘thbsecterl‘micwla"kgam%rfcen shel as those reviewed by
non-limting exanples, cell viability, cell

bleprhae aadi ﬁmbgrg)b?tw gell 38P15d) aﬂdﬁ@éh%feéﬂvz%wﬁé cited therein.
el 818 isBleg i oo Aot bbbl AP HERI 5Bt

6EMURONE OF Mdrb RIS eXhibiedl OCAIRBr Sell9raref dstectable by any of
criteria as provided herein. "Altered physiol ogic

stvariety ofdgchrifises koownyo tmditfoodeterminingene or waseef (i) an
?H% structure or activit

Wt oo () el of SefisbfiiantySh srathysiapets.
ghﬁngéﬁsmﬂtyqosg}rawﬂdh%{dry s@n%@ f(i'vz 8B4UiSTRBAYT tisSlidlrivesive

0 a control or standard ave its origin in
dnd enetastatic pihenetypei (\t)@ﬂ]dinnhednephxmtmaemotmtml antl (Vi ssustained

%88%%%%5835%?%{%%@2&[ Relhe gL (asiiiqreviiaiiipig pbp oaches
TGS GO PELRSIGF S SREIAERS o Ay 0 Saletichcon
be adapted to a particular excised tumor system. See, e.g., Bonificano et al.
(Eds.) Current Protocols in Cell Biology, 2007 John Wiley & Sons, NY; Ausubel
et al. (Eds.) Current Protocols in Molecular Biology, 2007 John Wiley & Sons,
NY; Coligan et al. (Eds.), Current Protocols in Immunology, 2007 John Wiley &
Sons, NY; Robinson et al. (Eds), Current Protocols in Cytometry, 2007 John
Wiley & Sons, NY. Non-limiting examples of parameters that may be assayed
to identify an altered physiologic state include assays of cell viability, cell
division, apoptosis, necrosis, cell surface marker expression, cellular activation

state, cellular elaboration of extracellular matrix (ECM) components or of ECM-



net abolites, catabolites, substrates, precursors,
cofactors and the like. Additionally, altered

w@boegiozd7eg)i ¢ state may include altered signal PCT/US2008/073212
transduction, respiratory, 48etabolic, genetic,
bi osynt hetic or other biochem cal or biophysical
activity in sone or all cells or tissues of a subject

| ogi cal sourc in.preferred

o PoisBies MoEEpmeti aSHES S e OR A debratd SEFlular
Froeaside '&Ws‘k@l&éﬁf@o@an@idtloﬁeb'téreﬁfgt%et é‘iﬁ?és§éﬁ Ne @S B in situ
solid tundr in a solid tissue. non- |
ybaiditation cflimenewhistothugyisaly (elggnahlbamweUaithO@Q J.detat.

FEBbbLibactbiarSrShontaiot GrafBibadeic aare dhat. 1998 J Co
§§H1u|| % g%ﬁé F?l(b or el aboration of connective

tissue- adi ng enzynes, cellular recruitnment of

angi ogenes$slection of bgenterthatedrieskriong] oidcargidatewrcoyydgents
apoptoti c pathways and formati on of atypical chem cal
igndsrSend @ﬁéallet%rmggbiel%@n% pkiled i the ielevant adpi(see, e.g.,

y y4 tal n
BPROEE ABY o0 e YR M R E T Bl R o d o, FRway.
NtRat B9XadRiman bt Ahesss. aG@thﬁﬁfan%DGﬂMaWst Tllﬂeg Pharmacological
exarrpl es are descri bed in greater detail herein.

BagisodiThgrapsutiest 10" neﬁmeeeﬁetg,arra@n?eeﬁa aedElmsford, N.Y.,

CRRE PP g2 it S s Pty e ) Biios of
@ﬁc@/b@)/'(m rL%[.ﬂhB@tt Rt BB ilRS SR IMRIHIN/ @(/IdaNeW

mber  of biol ogi cal’ paraneters characteristic of
\fam) drizzelahdRaplads Arimciwes end EredtideyoHeedihtic @ncblogy (Fourth

&t 2dhat Empineatb %(r)las’sé?\@ Wik el g8 ceworork)
ﬁﬁérg' t rm&@rég)@ﬁeﬁl i s and @Qbﬂ%t &F é‘%%‘él %rﬁfé%gfifgy and

aits cancer detecta

Blyerapy.lutzés Bra @dlt@hyAm‘ISthebsl,l Iﬂ[[e$ Vk:mavws aiod Wikkireg, Bdltimore,
determnin nor e g an ability to evade

b 1 9s EB el Praveareioy oritish, ESann 2k €0 EAsE 1985);
@580\% %I cﬁsnail?é r{;}tbh%# ?ﬁ)%?ebgé’éét‘?’ ides, 18" editi jon, Mack

St gnal’s usti’ono

PoblahingCanEaRb @AY 19omh Kﬁ@éu\h@e Balsie) arth Clllmbtaﬁﬂharmacology,
repl i cative potential, and (vi 5 sust ai ned

Appfetaeard Lang@dNemvak KT I(1290)) nCtal‘ﬂéld@@ ageetsfragy |beaaelected
appr,oac for det t e

BB o RS oo S RSB0 T Potance.

mdaAtRthdl thalitiras o Hé'aﬂh Bé%e%@g MITRKhieH Th&iRaimses database of

e.g., Bonificano et al

ongoing and planned clinical trials at its “ClinicalTrials. gov” website.

Candidate agents for use in screening methods and in
methods of rating candidate agents for development into therapeutic
agents such as a therapeutic agent for treating a solid tumor may be
provided as “libraries” or collections of compounds, compositions or
molecules. Such molecules typically include compounds known in the art

as “small molecules” and having molecular weights less than 10° daltons,
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(Eds.) Current Protocols in Cell Biology, 2007 John

Wley & Sons, NY; Ausubel et al. (Eds.) Current
wee@bo2zobs i n Mol ecul ar Bi ol ogy, 2007 John W |RYT/ES2008/073212

Sons, NY; Coligan et al. (Hes.), Current Protocols in

I mmunol ogy, 2007 John Wley & Sons, NY; Robinson et

al. (Eds), Current Protocols in C,ytomstry 2007 John

Pl R nellyeatRiodg eht Y R e SRS Tl e
ghldres. 1 ncl ude assays of cell viability, cell division,

apoptosis, necrosis, cell surface marker expression,
cel | ul ar aEer \wxampie,spapliraliy| ofumemierabef & librarpfof test

|1 ul
SOMRBHRSRICAR r%i\ifﬁéﬁcéﬁaspﬁ%\%ﬂjﬁ? bt b Preaian o sl
RImdES v LurRbr ﬁ/?'e' |H(faci; chdFEra uraﬁ?%/t @ﬁé‘tﬁi}@étélha_ving a

reorgani zati on, ered gene expr Ssi o g., by in
gimer by lhe dkroain dxumof tymubprdlsmbuhmgnesaohyo( ¢he.candidate
Shi bata et al 002 J. Anat. 200:309) intracellular

aeeRiSHeR Plwahty fefcra@sﬂz%ns alongeany axiscaifhin the eggion ypggch
%Létg%{: A %‘ﬁd attht B3R cte P rbldCol gfr?e ées? degt} OB time, a

are” known or candrd | ogy gen sis

piiaTsh tiate padodief ersmeaﬁdal tEn®Yyefioe) tie delgirh dfsdlidetumor in
rel evant arts (see, Ber kowet al ., eds The

WBictK tus@aridate agests thave, ReR JRtradcish. cankhawayaged or

Rloysd: 8L ehes SibfecE aft speR Ralon B PRl BY Pty &n

éﬂéét' (qnar?_)é%fgé’éﬁl’ﬂaé’érﬂsén thé‘@espe@tnﬂ‘éfﬁé{sﬂsonNNYhm tha0@gion,

and Rosenberg's Cancer: Principles
fmdlnstamel cley afetermioingy ywhetbes, aruqdiprectcnhysmmum slate is

BSenLiad PRIvdaY, hetSan e B to dosionsel e revipnbebgye

t I
G0 A8 [ AU 1 prcice

mo effectfrtegabve nontnd)k}zsr andaihadétiecbid eﬂ]ed:tr(poailive control).
Phar rmcol 0 and Therapeutjcs, 3rd editiaon,
W%ers of a

Press, angidate aggnisurtoer weyde mavdefsisane
&ﬁ\%yﬂatorﬁglgge’rypxﬁ”cﬁgﬁg q‘?gﬁfly |#lu5é§s¥nrﬁ58¥% a&é‘r‘?'tsg?epared

oston

ab@crrrm@etuta plaralibg oepesiterhihdd eHeinicn reééirblns Eidvﬂolrmbd ng a
, Easton, PA (1990); Katzung, Basic and dinical
Ph’é@'ﬁ’é@é rRARJIONASEFeIso an@dam@e/armﬁmmng cPmMpeyds ymay be

GRS S8 ARTRA B0 e SRR LT o
hris hidiiGdologies and recorded reaction split techniques that permit a given
constituent to traceably undergo a plurality of permutations and/or combinations
of reaction conditions. The resulting products comprise a library that can be
screened followed by iterative selection and synthesis procedures, such as a
synthetic combinatorial library of peptides (see e.g., PCT/US91/08694,
PCT/US91/04666, which are hereby incorporated by reference in their
entireties) or other compositions that may include small molecules as provided
herein (see e.g., PCT/US94/08542, EP 0774464, U.S. 5,798,035, U.S.
5,789,172, U.S. 5,751,629, which are hereby incorporated by reference in their
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the National Institutes of Health (Bethesda, NMD) which
mai nt ai ns a dat abase of ongoi ng and pl anned cl i ni cal

wao etoatos37eg its "Clinical Trials.gov' website. CeemuUsmog073212

agents for use in screeni ngonet hods and i n nethods of
rating candi date agents for devel opnent into
t herapeutic agents such as a therapeutic agent for

trea g solid. tunor may be provided as "libraries”
ShTElip P et R NG SRR ipdhpast Wilrpresiate that a diverse
PR DR B AL sl SRl

picedutes; anditgited foes@irtinuent@Sordah tindisatpr 6f an@’@bly
| ess than 104 daltons and still nore preferably |ess

mﬁaﬁhqrmirt?érflﬂraﬁi@n a@qaorémﬂpnbe paeggnidigdlesuref menber s

of alibra nds an b

candi dat e QYuheBtaté ATRRSIRGY B8 dfbiod OREH Gt RRpgntic

%w{@ihs}  YRetides, fi?»"é‘r‘ptﬂld@ﬁﬁ‘m@hc@l ﬂHIWe?JUUb% Md §é‘ﬁé ¥¢rapy agents
aving a tunor t he known tunor type,

.84 P asmitisgvihyactors, talrttflcnalmhrdlameoa‘@erarsi the like containing

BB B BB e i b
E8diflg seBub R Pt C]'Tﬁbeﬁ%nﬁgg?lgﬁ%ﬁl\g@r | g&%ﬁﬂm alnﬁ antisense

specific tine period)
RNAG whitte irceertiid dithergembedinasrts bregncomprisesan epecsbly beked
i maged or renmoved from each subject, and each region
&ﬁ%%{ﬁéaumaa@t%\srmﬁ'varpr@mp&rtor(a wegéa}aiaabl@fpr@mﬁeragéﬁh as an
{ t hi
PRUED bRIAEL G, IPTCHhOlpbldcs S RugE prdfoter (e 0. 2

pioysotel theit pesrhg BttieSsoriiccsetatiadte PapYirfRidnlAte Bbsence of its
relative to positions in the region that are treated

imrrﬁt@ aHiucer opgerapsessprppoaitigadetseeeifia promptar. Wiethadologies

Bt PR L RS SR SRl by SHond e ar

géédé atﬁms@%@nf S, whent P’F@Yoé@#‘s Wmle‘é@%rﬁ!ﬁoﬂ? ?@)@7 96hn
a conbi natorial |i1brary, which preferabl y inc

Wiley BeBpos,dY¥)tRosanzpeic dnd dabet { Fds)t 6uerepr ﬂ’r@‘bcof)s infHuman

d | f
BRGPGe T (aFoEn, d3atein. Deliery Sikubme 187 Grae Thefarny;s2008 Jonn
Wil tal 86n§qq??lmﬁ§| Yah sprn%%vrﬁﬂAe, ”’?’% e or

more of solid-phasé synthesis, recorde
Peptidomimetics, 1997 Elsevier, NY.

n

Other candidate agents may be antibodies, including naturally
occurring, immunologically elicited, chimeric, humanized, recombinant, and
other engineered antigen-specific immunoglobulins and artificially generated
antigen-binding fragments and derivatives thereof, such as single-chain
antibodies, minibodies, Fab fragments, bi-specific antibodies and the like. See,
e.g., Coligan et al. (Eds.), Current Protocols in Immunology (2007 John Wiley &
Sons, NY); Harlow and Lane, Antibodies: A Laboratory Manual (1988 Cold
Spring Harbor Press, Cold Spring Harbor, NY); Harlow and Lane, Using
Antibodies (1999 Cold Spring Harbor Press, Cold Spring Harbor, NY).



10

15

20

25

30

m x met hodol ogi es and recorded reaction split
techni ques that permt a given constituent to

wao e@emzdihy undergo a plurality of pernutati onsPEnUs®N8/073212

conbi nations of reaction caénditions. The resulting
products conprise a |library that can be screened
followed by iterative selection and synthesis

0 ocecur SnpiEib AR UELATEL GRIRNTL B dlnlicuss o vo

kifeheio @ thehpledrnadoeutiedledy, dndcareiysatieed fgr egdr@plnde in
the|r entlretles) or ot her conpositions that
s iarmasedtical Sciencesy MacksylishiapCq s(é\elyiengnaro

£, @%%3’29%8%%“5%7% A in R PeRiia %ﬁe“’e@sa'me a

Rny@élagrca BH rRdy b@flﬁ;ban Brek8nialifes, estabinfirs eéyes dhdsther
aving ordinary skill in the art will appreciate that

an@IIWrwrmmaytbaamovdedsmdhe|nh|arraa1:@t$thaﬁyom@09m@paf@d

gg%% 89 %FW%C%’[IQ?]QC? Enﬁp %(Istogl%e%f rox;‘/jbenzo;c acid
H‘iatyo&hé?ﬂ@éd §§ phélaRRs. 3C8Y 1144!}3 InCaddiforPrR%iBRidants and

di scl osure. (lher candi date agents may be proteins
suspndihqnggemis maae be iusedr dd e Pisarmanepticalbsacceptable salt” refers

tldom nmetics, pol ypeptides, and gene.thera ents
{%b 3Jts ofiireg Fogyounds eriyed iton thesempInatian o AHERGIBIELNdS

QH? aW@ LhiSrGhR &g%hﬁdéllﬂd t(%kﬁ& %Baﬂﬁ)bcsaﬂgf&sﬂl‘gtﬁggamc or inorganic

ynuc Paoti nco erapeutic pro
basé u@chsggadmwbmgaltsaq Jﬂmﬁt@nn@lu&lrﬂg drngercﬁceﬂémla%u\for use
(si RNA), ribozymes and anti sense RNA ich in certain

baraim a1y yaedritheithardhe ér@@d@a%eorasaltd‘sémabwh PPRKiegms being

PGB BB ur Ehedpt ot e oA FssBh Rusnion

embadiméMmEG i nduci bl e), a tightly regul ated pronoter
(e.g., a promoter that pernmits |little or no detectable
transcri pt Tbé pharmaeeulinst aeempositions thapeatainionguenoks agents

VDGR S8 tosufich BB RE e et Rl be i miptsced o 2

Baﬁbrﬁtaﬁﬁk%?dlﬁ@@@bértéheprbf&% ér‘ﬁbbb%éﬂt& thé@@mp@sﬁon will be in
Ausubel (Ed.),; Current Protocols in Mlecular Biology

(cmjd’lonm) Iand\me equté (ﬁ@dmmmtlonﬁemlbmmnge adohimiatsation to a solid
S5teas EERCTRSI oty T B RB DR aLAS UL PEFR Incldins
ﬁfhé‘o%ﬁh&yuég‘orséb%u Mousﬁh@choq@%ﬁﬁ%ﬂd&c@@r NAtrAfiedullar

netl cs and Peptidom nmetitcs sevi er
and intrasternal techmques

The pharmaceutical composition is formulated so as to allow the
active ingredients contained therein to be bioavailable upon administration of
the composition to a subject such as a human patient. Compositions that will
be administered to a patient may take the form of one or more doses or dosage
units, where for example, a pre-measured fluid volume may comprise a single
dosage unit, and a container of one or more compositions (e.g., drugs) in liquid
form may hold a plurality of dosage units. A dose of a drug includes all or a

portion of a therapeutically effective amount of a particular drug that is to be
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O her candi date agents may be anti bodi es, including
naturally occurring, immunologically elicited,

w@hios®ei7es humani zed, reconbi nant, and ot her ePQI/DEW®OEC3212

anti gen-specific inmnogloBalins and artificially
generated anti gen-binding fragnents and derivatives
t hereof, such as single-chain antibodi es, m nibodies,

A3t SRR i B8 e ikt DMy S S g
AR ARENtrAAOH r&riﬁ@o%leedfu fep r}*?sta%@ a (ﬁ'@éule‘a"\é&{b@ntratlon
Lane, Anti bodi es: Laborat ofy Manual (1988 Col

lamaglen:g tiMadbhag infthessymeghiaid \Bpinity gf alaieﬂmery rk#@d;le Haa Isobd tissue,
ane, Usj n Ant i bodi es (1999 Col d Spring
&f ere e aksy vﬁegamawbtcﬁ th wugamtﬁaemsre@a qu,se Will vary

:"n@k{h thedhld the sPB ecf '?ﬁé 24 fd'lisSu Sug 3id BLP?erW#énéﬂWWhlch

ar mac tl ca are SCri

meaenﬂleei priatitRaervgh b@ﬁaﬁhﬁrwvﬁw ok steteasfare medibdlland
Publ i shing Co. (A.R Gennaro edit. 1985). For exanpl e,
elwmaC@ugaah anl megr%@pﬂat@m@m ebedinaénts @ least two doses of

BREB58 68 o RtatenE o s 3 5.6. 7.8

Wﬂ)/bﬂﬁﬂ)ré ﬂobé@n@%é@éﬁiﬁlé@%d conposi tion. For
exarrpl e, sodium benzoate, sorbic acid and esters of

p- hydr oxybérhlgdi%p%mﬁqucwezmlma@ues@hes&m,vwbether in
d t 1449, | ddi t t d.s di

B b sl SSPoason oh alied JhG Ak Ty IRtk Gip & more

Sfethk foli{iRG %\dﬁ) atid:t §teﬂfe iUt SUH‘P 4B det8efor idctidrP Fhline

t he conbinati on of such conpounds and an organi c or
s_;cviuhcgarprefea{ablgl physiotbgichliskiing, Rinlges solutlan salgensalution (e.qg.,

i nor c base (base additi on salts). The agents,. . ,
nreral ige RTUFRONKe e%ﬂna& @ BfRﬁ”%r‘é“eS‘Pf@P@ «%ﬁ'ﬂﬂ@e)baxed oils
%@&P'aé g@h&ﬁ@h&ﬂ?}e g dlgﬁ 53 %lc%%hy sgf\{?éas Wd §b|l9§rﬁtfbr

ng consi aere erng w SCO

sispereliriggmedune sgolyethpleantdluddls rghaskrie rptr@pylé’di@glycol or other
phar maceuti cal conpositions that contain one or nore

Juents; artibastenial agepts Biah ambenzyialanhs! pometing paraben;

SAPRRL S0ch o BRcRA AL b SR 8B lcn o

SpylohediditingtetRiate 86 Acidn Buffer Such agdatatey! CRlate@Hom | |
conprise admnistration to a solid tissue as descri bed

plosihatesraed agenispar the adjastnagntued donipidy sueh asspdiges chioride
or dextrose. The parenteral preparation can be enclosed in ampoules,

disposable syringes or multiple dose vials made of glass or plastic.
Physiological saline is a preferred adjuvant. An injectable pharmaceutical
composition is preferably sterile. It may also be desirable to include other
components in the preparation, such as delivery vehicles including but not
limited to aluminum salts, water-in-oil emulsions, biodegradable oil vehicles, oil-
in-water emulsions, biodegradable microcapsules, hydrogels, and liposomes.
While any suitable carrier known to those of ordinary skill in the
art may be employed in the pharmaceutical compositions of this invention, the

type of carrier will vary depending on the mode of administration and whether a
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t ranscut aneous or subcut aneous injections, and
i ntramuscul ar, intranmedullar and intrasterna
wo e@bo2xees. The pharmaceutical conposition i SPCT/US2008/073212
fornul ated so as to allow tskhe active ingredients
contai ned therein to be bioavail abl e upon
adm nistration of the conposition to a subject such as

SRR B hed RUF Rdkos PRSaaPe bt FRFRersriaral o

a@mmistesRm, eucllasauppletndrial |Me%t|@nfdﬂ drey anelcarrier preferably
pre- measured fluid vol une may conprise a single dosage

prlsemwaéerceaim, aohef, aoiab wansr @ wfqro@@degrgdable

d idf
ruliondibE 18l Shuydit gaibOlighy TRy Mioihs eRiyEd 43 cditiers for
PR pRRMAREUBCAIRShRRRIda this§hIGRionY S @tEME bicegradable

particular drug that 1s to beadm nistered in a manner
Bnicfospieeres are uiscinsed, tirentanipde antlaiSn P@rtentd\loﬁ eﬂl 897a268 and

it dndbindeRrch i i laRSe PSP AN eRIPodehts tha
PR eSoe Helotoey MhardpBBntEs a,rﬁﬁﬁ"""%ffd”?h@hﬁ? e

embpdimestsard opesavihitedaind eattemplatg dthertdimedslmgrs t he
subject, the solid tissue and other criteria with
whi ch the Eharm@%ﬁtﬁrcabmmp@wa@nmay 3so camiain diugis such as

U st RS 5cf s B 6, P P B0 b
g66@s1 Pfesidis) boypepiddS REEIRY, Sntihe Geidy) datibhgardtes hcluding
ot her enbodi nents 3, 4 5 6, 7, 8, 9, 10 or nore

dibsese. BUCrese andexiras, athetating agemjs gueln asFBA: glgtgthione and
used

h he f
SR B2 B S FIETEE. DB Bhfon A8 Ryl ey i
ﬁBﬁs;SHcrﬂE)ééruﬁf alb0fin akd @%érﬂﬁla@?'b?ﬁﬂfﬁrfate ahesritse Preferably, an
iluents such as water for Injection, saline solution,

pgemte(re@l @r terppeotiodiugaor zsaamdrdateqdnmgaers formolated ea a

E( bne sol ytion ((&H”% nQ sal.i or isot S
PpoYigAteUING RPpArIGH: enQBL O RHP S [@18y supfassy asidlilyents.
such as sypbhetiveri@ne ¢ derﬁé&g'oq%héﬁeem fnBR% 1R Seen
as the solvent or suspén ng nedi um pol yet hyl ene

desailies] agtyraponents pf apylraber ofl drsm‘eteaassnmlelress dHowaver, in
ant i bacterl al ‘gents such as benzyl al cohol or ne

praciERreleRantoRt SRAe o S AssaMBliamay demiit e@'rorarevﬁ%* with
R PR AP PARTAE DR STrangeranipe! gpbociments
diseloabaaboveidoat®tSmPbse similar organization on other embodrments or
the claims.

When used to refer to agents delivered from needles, the term
fluid is to be read broadly to read on any substance capable of flowing through
such a needle, including liquids, gases, colloids, suspended solids, etc.

The abstract of the present disclosure is provided as a brief
outline of some of the principles of the invention according to one embodiment,

and is not intended as a complete or definitive description of any embodiment



10

15

phosphat es and agents for the adjustnment of tonicity
such as sodi um chl oride or dextrose. The parentera

w@e@paryvs on can be encl osed in anpoul es, di SpPCHDF®08/073212

syringes or nmultiple dose wital s made of gl ass or
plastic. Physiological saline is a preferred adjuvant.
An injectable pharnaceutlcal conposition is preferably

terile. It my alsg be desirable to include other
@‘&'ﬁﬂf nB@k ghquid !'fﬂ@ ielied aipepitedefisg dprms Uged ;r\,g}eyspecmcatlon or

c‘,’iSfM' fhe a%% fryg (?}gasgr‘r\]‘cgst lf?\‘ﬁ{t g'geo;%d%fttﬂe%k fHignum sal ts,

wat er-i n- ol I'e 0| vehi cl es,

oi lin- wat Erenﬁ%mﬂ;@f &resvadmw@:ﬁbadwiérﬂs mlescmapam\aascan be
hydrogel s, and |iposonmes. Wile any suitable carrier

mmmedoawas@eﬁm@@lacmrgs @m be magle, fie Peeviderfythes

FBafifiens Satndt BRERHRS B i G R anopitn BrdiigRige A of
thieey I ghaitetts, 3@ 8. 'Eia‘%érﬁtaéﬁdﬂﬂa%ﬁjpwﬁlﬁia'ﬂéhs a0 & i tHplications,

sustai ned drug release I's al so desired. For parentera
f@@@gn ipstents| f@mlgs mealterasamupaillmmn(hhommamnmlbhoatlons referred

@ Bt spesfieafion anfller isfehintus Aoplicarubgieghefeare
|Wb6frﬁﬁ AR elnto\Prefe ?&lcél ACthef e%ﬁ?élgt 'A%?)ECT&M‘ tRE SMRliments
enpl oyed as carriers he pharmatce ca
campesnadified;, ibheddssary tovembloyrconSeptsadi the vatidag patiatts.e

m cr ospheres are disclosed, for exanple, in U S
m licationg and publicatings tamiowde yst iwerﬁmwﬁ@en&;ar d,

s prefﬂg@é’é s%&“aﬁ%rrddh%apggcsﬁfbe%adsw Hg@}oﬁn&mé‘ﬁt‘s in

the m cr osphére er an-appr oxi

ight rodtise akbbve- aetailbarde%ehmbmemgerwrgl nothesmubwmgtcﬂéums the
and contenpl ate ot her dinensions. Pharnmaceuti cal

eompdisied; shesichagt ke sengiaradchioninait thecelpims ta thesspecific

%Fég[ﬁ%r}tggﬁcgme%a éég %F)%cgwg s%%ﬁg)%r bhclé@(:%%%%rjs?rued to include
APpyESPlel HibodiRIcPt S bdhg i tHe Rfisddpe GRERANYAERS &Swhich such
i ncl udi ng gl ucose, sucrose or dextrins, chelating

clgns sresentitless A®DAdinglythze biaime age doblithised by dbé disckrssire.
and excipients. Neutral buffered saline or saline

m xed with nonspecific serum al bumin are exenplary
appropriate diluents. Preferably, an agent (e.g., a
therapeutic drug or a candidate drug) is fornulated as

a lyophilizate using appropriate excipient solutions
(e.g., sucrose) as diluents. For conveni ence, elenents
of various enbodi nents have been



descri bed as conponents of a nunber of discrete
assenblies. However, in practice, elenents of sone of

W b@oasyesbl i es may be omitted or grouped w t hP@I/082008/073212
assenblies. Accordingly, the particular arrangenents
of enbodi nents di scl osed above do not inpose simlar
organi zation on ot her enffdcdAlMts or the clains. Wen
used to refer to agents delivered from needl es, the
termfluid is to be read broadly to read on any
subst ance c : é‘NkQ‘ s : e ‘i
i ncl udiﬂhg |%3§%§e R{gragsée!'sg, colaf@?lgg,s%s%g@gh gg E(grjf]?g%l?g'
et c. Theplakdity aittieeafles Agapges endn dngg| osure i s
provided as a brief outline of sone of the principles .
of t he aiRlvehty efvesetveirgi aach i BHd cemsaunisatian Wih@ fespective

one dg?ﬁ%hgﬁgﬁr}g%gingn%%%tscgﬁgl ete or definitive description

hereof, nor should it be relied upon
t o def iansluiitysf adestorsopHRLiITEIHUoliphrt tod@spéctBleadids of the
The abstract does not |limt the scope of the clains. i
pluraily @fseserveirs end cpafigwied tergootiphe fiuis presswiepwithintos seservoir.
can be conbi ned, and further nodifications can be
made, to provide further enbodi ments w thout deviating
from the spimheldeiith AR 9 wHdtBin EXENSf tAB-plialitydf ddiators
U S patents, U S. patent application publicatiaons,
compus8s opatafrat plapadity obpluogsrs, Bdirst epd pheanit of theglariatity of
atent appljcations and. non-p nt publications,
plundel} BRingdRRENER 0 AiTesSdurranciet BR PANATY O PSSNEISn « he
Application Data Sheet, are incorporated herein by
reference, in their entirety. Aspects of the
enbodi Bent s Therddwiceoidildined whdreimetbegsangers of émpployality of

concepts of the various patents, applications and
plungeis Bre- apeistiyely soypled tegeihear af resnasiive seeNHEnds soasdede

. can be made to the enbodi nents in
simul s ot%tsgf&%pgrgég%gé.

Ve-detailed description. In general,
in the followng clains, the terns used should not be
construed to limt the clainms to the specific. ]
enbodi dent s Thestavigseef ¢laim Beceyppbsing capluoaer diversesfigdred to

dopraf P onbeitel G il tetad p BRETM OV R W e, © "

clains are entitled. Accordingly, the clains are not
limted by the disclosure. CLAIMS 1. A device for
del i veby of Thefdayiak ofcclains dlwhkreinssash ofdbamluralitygef actuators

comprises one of a plurality of fluid transmission lines having first and second ends,
a first end of each of the plurality of fluid transmission lines being coupled to a

respective one of the plurality of reservoirs.

6. The device of claim 1, comprising a fluid pressure source, and
wherein each of the plurality of actuators comprises a fluid coupling between the fluid

pressure source and a respective one of the plurality of reservoirs.

7. The device of claim 6 wherein the fluid pressure source
comprises at least one of a compressor, a vacuum accumulator, a peristaltic pump, a

master cylinder, a microfluidic pump, and a valve.



a plurality of needles arranged in an array; a

plurality of reservoirs, each in fluid comunication
wowab/oz7sespecti ve one of the plurality of neePdBES20881073212

a plurality of actuators operatively coupled to

respective ones of the plurality of reservoirs and

confi ggred The ¢eRiceqf chaif YinthePsiAsHthe\thé bldialit?@f needles
reservoir. 2. The device of claim1 wherein eac

comptipes plrwrallliytqf pofrtsadistiibtitadsaloogriisilergihone of a
plurality of plungers, a first end of each of the
plurality of plungers being received in a respective
one ofgthe plduidd foy d@flvérﬁﬁfé YIid - a §othf‘&dee\ébﬁfbri§fng
claim 2 wherein the plungers of the plurality of
pl ungeaslispemsepachtdingl vy coupl ed toget her at
respective seco ends so as an
depr essabl e n@eg%nlga\d@g r'ad%luriﬁ’\"'tycq’ QH%O"SH@%*M)@EH@ glength
there<5’|1 unger driver configured to depress all of the
pfurality of plungers at a selectively variable rate.
5. The devi aeesdrvoiran fluill symemanitatas vibf thelispgensiegd héedle,
of actuators conprises one of a plurality of fluid
and {yansnission |ines havi ng first and second ends, a

first end o of fl

t:ransm' ssi o% Fﬁ%ﬁ@@f @6%&%8 (%/Sgloé'eld Hﬁ@%{ﬁ/eé’v %'rrfeand

of theg mlwﬂgﬁrldrweﬁf:ou;ﬁééw @i dezonf endldfahd @Mirger@ind configured
claim1, conprising a fluid pressure source, and

to depiiess ghenplnghr et atsklectahly spiiaylegateact uat ors conprises a
fluid coupling between the fluid pressure source and a
respective one of the plurality of reservoirs. 7. The

devi ceqQf CiraEMelicehSTAifh & WherbinitHe REEHIERISSSE 6€a plurality
conprises at |east one of a compressor, a vacuum

of d:saeneﬂrslaaitamgedan peatisgeraddriacrayy spch aompsisig & needidea, regervoir,
m.crof l ui di c_punp, and a valve.8 . The device of claim
and alleﬁ%?ré"q'Y"é%B% g‘Bdtsﬁé"‘)Bﬂ &'88ity of needl es conprises a
plurality of ports distributed along its length. 9. A
device for delivering a fluid to a solid tissue,

corrpr I $1ng: The dievpensfariaimtd wihengin the phedjee dhiaer iscaupled to
plurality of ports distributed along a |ength thereof,
the second end of the plunger of each of the plurality of dispensers and is configured

to depress each of the plungers simultaneously.

12.  The device of claim 10, comprising a plurality of cylindrical tubes
arranged in an array corresponding to the dispenser array, each of the plurality of
cylindrical tubes being sized and positioned to receive the needle of a respective one

of the plurality of dispensers.

13.  The device of claim 9 wherein the plunger driver comprises a
driver shaft coupled to the plunger and having a threaded region, theplunger driver
configured such that rotation of the driver shaft in a first direction depresses the
plunger a distance corresponding to a thread pitch of the threaded region and a

number of revolutions of the driver shaft.



a reservoir in fluid conmunication with the di spensing
needl e, and a plunger having a first end positioned in
wo b@onzxses voi r; and a plunger driver coupl ed tBCHUS2008/073212

second end of the plunger and configured to depress
the plunger at a selectably variable rate. 10. The
devi ce1éf cl Eherdgviog of slaimtiife cdmppisingea matohving agotor

couplBth s iyt & B Biingerithie Suofire s BRGP fho i flver
shaft 'é?é’ i’(ﬁgtl&'\élﬁﬂ @G%lﬁ?ﬁ%&?@éacﬁ&theﬁhﬁeqﬁ&% Befly &Jrﬁ‘t‘o‘ﬂhble to

wher ei n t e plun river Is coupled to the second
rotateeﬂrxde rotortdia sdlectgbly \airiabbectatef the plurality of
di spensers and is configured to depress each of the
plungers sinul taneously. 12. The device of claim 10,

conpri §5ng aril Héxﬂké‘o’(c% m% cﬁm é HRAS ﬁé&uﬁé‘g%tq{

in an array corresp ondi enser array,

couplet tb hiee ﬂhtﬂéraéhdfb/oﬂhe%mmg"&rdrwe% sﬂ@tb&ﬁatbi@é ﬂﬁosaﬁ@th@ddver
positioned to receive the needle of a respective on

shaft gfe rotationallydixedywigs reﬁpgg@'mg@a@ other, thgmaotge beirg antrollable to
9 mher rlver conprises a driver
rotate {@f Brﬁ ¥ e&gb[éh%ﬁ% é%t %’Pld havi ng a t hreaded

regi on, the plunger driver configured such that
rotation of the driver shaft in a first direction

depr esd6s t Abeplavingeof claidi $5acwepising @scm’qmllagcmplad to the

motof, S SErPRlE hefig RbiRIEDIS frForteel UikoR shEbege of rotation of
the rd‘th@éﬁd foco t'u?r‘n 8r ﬁfeé@g?r@és ARV BStart bPF&jﬁtl&pWéﬁ@nB%f

e driver sha unger driver such that the
rotatioot or and t he dr| ver shaft are rotationally fixed with
respect to each other, the notor being controllable to
rotate the rotor at a selectably variable rate. 15.

The deygice qihecde"i‘)rc};ge&fs lawwm&%}{hgoa not or having a

rotor coupled to t river f the plunger

dri ver tissl@ispehsér ddmeprisista depensdecyindesr shaft are
rotationally fixed wth respect to each other, the

m)lt or Bglrﬁbp@'@ﬂﬂ b thexgispenserainger definasdhgreseyvair; and
16 CCoaitariPelidhaf fstinfehsst Syirdt fefileS e heblid ™

18.  The device of claim 9 wherein the plurality of ports are sized and
positioned along the length of the needle so as to deliver a substantially equal

amount of fluid at any given location along the length of the needle.

19.  The device of claim 9 wherein the plurality of ports is evenly

distributed along a portion of the length of the needle.

20. The device of claim 9 wherein a size of each of the plurality of
ports is inversely related to a distance of the respective port from a tip-end of the

needle.



notor, the controller being programmable to control

direction and speed of rotation of the rotor and to
weoeomwbozd79e nunber of degrees froma start of rPCHUSZN8/073212

to an end of rotation. 17. 5§he device of claim?9

wherei n: the dispenser conprises a dispenser cylinder;

a firspqpor rhemedfcetdteishPO AneReiny HistiRRioA’fdnRag of it
reservoir; and a second portion of the dispenser

pluralgy of pads isliversedy thatedded distange ofttlee despective podfetrmadip-

d ﬁggqrein the plurality of ports are sized and
end o 't‘?%qq%d along the length of the needle so as to

deliver a substantially equal amount of fluid at any
given | ocation along the |l ength of the needle. 19. The
devi ce22f clTaemeVicshusfrataim 9 dhepeinrtheipiyratity gfqotrts is slistributed
) evenly distributed al ong{ a portion of the length of
in a spisal R%QP@.'O%theﬁﬁﬁg“@é?)‘i bansedl® ai m 9 wherein a size
of each of the plurality of ports is inversely rel ated
to a distance of the respective port froma tip-end of

t he negdl e. Thé dellte stelainto Whetbini tht Pluvartyeifipodts is arranged in
. distribution density of the Felcur_al ity of ports is
pairs phpers enynpesie siflesofiheinsed wnfbfeaq)é\eoalé@bms' kpdatedrq0

ceoreh e pRE Bl O PR i yenG od BAGET abhee.”

spiral pattern along the Iength of the needle. 23. The
device of claim9 wherein the plurality of ports is
ar r ang@éd. i nApaethodotopprisingon opposite sides of the

needl e, wth each pair of ports rotated 90 degrees
wiih rREsingas gosat BcbrsepT of GATera BURIEkGT pispenser
needle§ngt h of the needle. 24. A nmethod, conprising:
placing an agent in a reservoir of each of a plurality
of di spmestarg eaddbeihe plusdityt ofrdisparder oleetiles iplous akletted
. of di spenser needles into a selected region of solid
region pf 8Qld tIsSUe; PAEr oduci ng the agent in the reservoirs

into t nﬁro%%lcﬁl%ttﬂg e{geegl't Mt re88Nofs into the selected region of solid

tissue by simultaneously overpressurizing each of the plurality of dispenser needles.

25.  The method of claim 24 wherein the introducing comprises
introducing the agent in the reservoirs into the selected region of solid tissue from a

plurality of apertures along each of the plurality of dispenser needles.

26. The method of claim 24, comprising at least one of imaging the
solid tissue prior to the inserting, imaging the solid tissue concurrently with the

inserting, and imaging the solid tissue after the inserting.

27.  The method of claim 24, wherein the inserting comprises:
inserting an array of introducer needles into a subject;
inserting each of the plurality of dispenser needles into a respective

one of the array of introducer needles; and



ti ssue by simultaneously overpressurizing each of the

plurality of dispenser needles. 25. The nethod of
wW@b@pe498 wherei n the i ntroduci ng conpri ses i NPEDUSIO$IQ73212

the agent in the reservoirssinto the sel ected region

of solid tissue froma plurality of apertures al ong

each o&xtehding aitiptandyofafacti ofilea paurality ed Idéspengér ndédles

thod o aim 24, conprising at | east one of |magi
beyoda Wit edBROGHIVEONR h hE ATyt P gd SR el o the
id: 11 oncurrently with the inserting, and
Selec%r?rjallgei%h%d he g%l idtissue after the inserting. 27. The
nmet hod of claim 24, wherein the inserting conprises:

inserting an array of introducer needles into a
subj ec£8. i ndbetnetgod £ ikladn 2heopniising rmering styrisfom the

ntrod!EBFhEReP CRul P A8 PERL T R GNGgnt Ay AR dienserngpdies.

the plurality of dispenser needles beyond a tip end of

the respective one of the array of introducer needl es

and i n£8. t h&heehetboddf clajindtdt whetdin theeselggtedTiegioneeftisgue is

f ctain127 conpri sing renoving stylets fromthe

a;xnﬁW?p AHGBPT e g Cﬁf the array prior to inserting the

plurality of dispenser needles. 29. The nethod of

claim24 wherein the selected region of tissue is a

porti 080of dheunethodnf glam@Eaheres30 thelbebjeet ibaheadf a

claim?29 wherein the subject is one of a preclinica
preclipicgbmogiehand RimtmanaelieM . 3 1. The method of claim

29, conprising excising at |least the portion of the

tunor after the introducing. 32. The nethod of claim3

1 conpBilsi nThatméttagdtof @RAma9, icwagprizihg Becisingeit l¢xst tiie portion

to the excising, inmaging the tunor concurrently with
of the tymanafiesithgyint@eycingagi ng t he tumor after to the

excising. 33. The nethod of claim3 1 wherein the

exci sing conprises excising at |east the portion of

the tugpr atrha rhéthedidialains3 PcoBbashe ht Reddt @fedf ifnkBmg the

after introducing the agent. 34. The nethod of claim
tumonprigitiertee excisings hagingdhe durnodcafcurrentlyiwith the excising, and

imaging the tumor after to the excising.

33. The method of claim 31 wherein the excising comprises excising
at least the portion of the tumor at a time that is a selected period of time after

introducing the agent.

34. The method of claim 33 wherein the selected period of time is
one of a range of time, a minimum period of time for excising, and a specific period

of time for excising.

35.  The method of claim 33 wherein the selected period of time is a

period exceeding 48 hours.



one of a range of tinme, a mninmumperiod of tine for

exci sing, and a specific period of tine for excising.
w@2009/083981et hod of cl aim 33 wherein the sel ectedI/ps200®ar3212

of tinme is a period exceedisg 48 hours. 36. The net hod

of claim 33 wherein the selected period of tine is a

range 86. beTneeRetAbaWr clmazBIwhBRIIA tINS sblREfe’ pétibd diftime is a
nmet hod of claim 33 wherein the sel ected period of tine

ranga@f@tw@en@@ogkzz;@@dr@mm%ms 38. The net hod of
claim 24 wherein the agent conprises a plurality of
agents, and the placing conprises placing each of the
pl ural Byy Ofrhégﬁéﬂwéd'di‘tc%lﬁwhi% Wﬁ%?é’l?‘{%é s@lfecﬁed'ﬁérﬁﬁféﬂ thhe is a
one of the plurality of dispenser need }
periogrexteeting oobaverik38 wherein the plurali ty of agents
conprises at |east one of a negative control
conposition and a positive control conposition. 40.
The mekhod r e
conpr i §§s a:ﬁjﬁea&?ggibz C}’)gg@i f‘i \gvﬂbﬁlegn Eﬂé%@éhtt é’or[?énsae% é‘bﬁjrahty

of agentshanl tHe plaging GAnpiyseplacial daehssf tee elurblity o agents into the
plurality of agents is a candi date effective agent.
resewr ofrp gespadive ove of ithe piuslityed disnenser needliesone of the
plurality of agents conprises an indicator of
efficacy. 43. The nethod of claim42 wherein the
i ndi cagor Ofrhéfrﬁétﬁ@@)bf%%r?p@ﬁ/ﬁe?émHI@@ﬁturQIﬁ? o@tagéms
nanoparticle, a nanostucture, and an indicator
compmaes Fhleastone of efnegativencesiroltumpositien ahéasmoamtmea egntrol
% F‘l urality of agents is selected based on a
°°mp8P5 Rcal | y denonstrated efficacy of the respective
agent.45. The nmet hod of claim 38, conprising
assessing, wth respect to at |east one of the
pl ur al 40y ofhaegeethed cltcldiea3d wbeeeinthepluralityg pf agents
activity,.and toxicity of the agent. 46. A nethod for
Compr'a%%@i {efﬁh@n‘?épé'lt'POén%ﬁkﬁfcam es of a plurality of
agents for treating a subject, conprising: injecting
each of a plurality of candi date effective agents into

a 41.  The method of claim 38 wherein at least one of the plurality of
agents is a candidate effective agent. 42. The method of claim 38 wherein at

least one of the plurality of agents comprises an indicator of efficacy.

43. The method of claim 42 wherein the indicator of efficacy

comprises at least one of a nanoparticle, a nanostucture, and an indicator dye.

44.  The method of claim 38, wherein at least one of the plurality of
agents is selected based on a clinically demonstrated efficacy of the respective

agent.



respective location in an injection site in a solid
tissue in a subject; excising fromthe subject at
wo e@sn237be i njection site of the solid tissue;P@ntis2008/073212
eval uating the excised injettion site for an altered
physi ol ogi c state at each of the respective |ocations,
and t hdbef r Gheinethbd fof ictaimr38, donyerisaid iasmsisarsg Withtrbepect to
|urality of agents. 47. The nmethod of claim4
at Iea\%@p% PhienRlugliEy f ﬁ@e@énﬁr‘?%@%@f fficasye |a§F'Y1‘§;)/ #nd toxicity of
theaﬂ% st 48 hours after the injecting, excising at | east
hours after the injecting, excising 72 to 96 hours
after the injecting, and excising at |east one week
after the injecting. 48. A nethod of operation of a
t her apé@t i cAd@etm@l fog istentifying telativee fjragies of aqivrabtyrof agents

lurality of needles with a respective

for trecﬁji'ggo% Slébjﬁi;tngmpt”?m@f agents; injecting,
si mul 1 geahy é’ache@@p@fraﬂt?%f Bhidiakiel feivagrehts ik 8 a

respective region of a so tissue; and evaluating an
respegtive fncatibnémeah lmfecmbresm malsohq/tnssﬁuealgmssbjent t he

respective. reg i on. ¢laim48 wherein

the i njeé%'ﬂ”ﬁd UB/ie ﬁH@@C ﬁ 'éé‘?‘i ‘ﬁ& 'T'Jﬁgt'?ﬁ E‘rt%PF%'V glid tissue;
and agents into the solid tlssue in vivo. 50. The nethod

of claim49, conprising excising the solid tissue

pr i or boaluban@m?é extisedirfectionlSie forthaitecdd physiotodR;, state at

nprising imaging the solid tissue, 52. The net hod of
each @r‘ mQﬁ@pfcmbeahorﬂ% @ndringraiepne ifantindeg relativy atiicasies of the
I sue in vivo. 53. The nethod of claim48

p""a@ﬁéﬁgP%h he i njecting conprises distributing each of

the plurality of agents into the solid tissue along an

axis in_the_respective region of the tissue. 54. The

nret hod4df ciThemathodsd mms‘iﬁwyhas@@érse ﬁwsmtwm@%ane of

one rali
excisl Ripasiaf nals MesfirfeindnardiaRb et At 2 Murt SR8t the
injecting, excising 72 to 96 hours after the injecting, and excising at least one week

after the injecting.

48. A method of operation of a therapeutic device, comprising:

charging a reservoir of each of a plurality of needles with a respective
one of a plurality of agents;

injecting, simultaneously, each of the plurality of agents into a
respective region of a solid tissue; and

evaluating an effect of each of the plurality of agents on the respective

region.

49.  The method of claim 48 wherein the injecting comprises

injecting the plurality of agents into the solid tissue in vivo.

50. The method of claim 49, comprising excising the solid tissue

prior to the evaluating.



the agent. 55. A nethod of determ ning efficacy of a
cancer treatnent reginen, conprising: sinultaneously

WO paopo2B1e8 Nng an agent to a plurality of positiPCEHUSW0&073212
solid tunor in a subject im2vivo; renoving the tunor
fromthe subject; and evaluating an effect of the
agent ga_t hehbyRBthobb \Wdif49, RmpddRhAGHg he SORY fisue.
55 wherein the agent conprises a plurality of agents
and the introducing conprises distributing each of the

plural i_fy of agents t .respective one of the . , ,
Dt ai B2y oTBagshogd i s whgHIn thamaginidomRyises imaging

the sQRMXdLS iAYivd Nt roduci ng an agent to a region of solid
tissue in a subject by distributing the agent to a

plurality of positions along an axis within the region

of solid tissue in vivo; renoving the region of solid
ti ssue5Br omhReneiiepad Claimdt whareiathe Miestiner sarpprisss

sy T Ul B 4 SORENRR A 5P 8 e
respectios vegien BPftHesBSsuR. t unor . 59, The met hod of cl ai m 57

wherein the axis is one of a plurality of paralle
axes in the region of solid tissue, and wherein the

i ntrodyci ng-conprjses distrjbuting.the agent ala

cach 0P he DRPENPEf IS Gastisrat a Stk ngh M firespget to
t leaf ofié BF ' ' ' Ecind ici
B o o B e u R PLAOR, aT BB DEefOAR) sy, andtoxcity of
the agénmt. pl urality of parallel axes. 6 1. The nmethod of

claimb59 wherein the plurality of parallel axes is
arranged in an array. 62. The nmethod of claim57,

conpri geng | p{mp' | . L :
to t he%:ségi é{l%% soﬁ%@%@b E@S%flﬁ%%% §P$ gégg%tt%éeth%m regimen,
compoiirighe plurality of parallel axes. 63. The nethod of

claim 62 wherein the introducing at |east two i )
simultaneously introducing an agent to a plurality of positions in a solid

tumor in a subject in vivo;
removing the tumor from the subject; and

evaluating an effect of the agent on the tumor in vitro.

56. The method of claim 55 wherein the agent comprises a plurality
of agents and the introducing comprises distributing each of the plurality of agents to

a respective one of the plurality of positions in the tumor.

57. A method, comprising:

introducing an agent to a region of solid tissue in a subject by
distributing the agent to a plurality of positions along an axis within the region of solid
tissue in vivo;

removing the region of solid tissue from the subject; and

evaluating an effect of the agent on the region of solid tissue in vitro.



position markers conprises distributing the at | east

two position markers al ong respective parallel axes
waowdobiozs7ode regi on of solid tissue. 64. The nepdiDUSWNS/073212

claim 62 wherein the at |east two position markers

each conprise a detectable |abel that is selected from

t he gr 88p cdiheisetheg affclaimy 2t wbleagislthe segiadiod solichtissue

a fluorescent |abel, a colorinetric |abel, a
comp&;&s MY zymatic |abel, a GOMS tag, avidin, and

biotin. 65. The nethod of claimb57 wherein the agent

is one of a plurality of agents and the axis is one of

a pl ur @bity Toe mpatheld @l claires7 aneagigdle iawisa'a oaercd\a plorality of

he n of solid tissue, and wherein_th
para'f%@r%%ﬁa?ﬁgeswf solid t@ﬁgﬁfa%whﬁge'@mmrfoduﬁ@g comprises

t i i ons al ong
dlstrllﬁ)utH{ Sgc e\?{teao I{ﬁftﬂe%@%ﬁwéfp 5'&)%%2%% axes. 66.
The nmet hod of cl a| m 57, conprising at |east one of
I magi ng the solid tissue prior to the introducing,

i magi n§0t he T&61 Mathadsefipkaiaud wheseinithe inteaducig comprises

simubdHd SR 8R viB8HREBAS sR8hiot e BEMTHEPE BirebHares.

eval uating conprises sectioning the region of solid
tissue into a plurality of sections normal to the
par al | 1. axdde resthotind alairrha wivereihdhenpBiraliih of Paralichexes is
8 uatln%!conprlses detecting wthin the solid tissue
arrangﬁ AN B Yphysi ol ogic state that results from at
| east one of the plurality of agents. 69. The nethod
of claim68 wherein the detecting conprises, with
respectzt o fline rattHoeasftclaime5nf canerigiha irﬂtddu;zir@fat least two
agent af | east one of detecting a degree
pOS't'Bgrfﬂ%%@r%W 1be reqionpfeslidiseue giende rexhbctive p@@&é the plurality of
ing a physicochem cal effect of the agent on the
paral%?égﬁée and detecting a pharnacol ogi cal effect of the
agent on the tissue. 70. The nmethod of claim67

wherein the_eval uati ncab;corrprl ses determ ning the
ef f ect §3of dihelragthodiaiclaim ehwhereindhe infraslucigea Isastfwo

s RABCEO AR S b o BBl

respetBile Pasglfel axes within the region of solid tissue.

64. The method of claim 62 wherein the at least two position
markers each comprise a detectable label that is selected from the group consisting
of a radiolabel, a radio-opaque label, a fluorescent label, a colorimetric label, a dye,

an enzymatic label, a GCMS tag, avidin, and biotin.

65. The method of claim 57 wherein the agent is one of a plurality of
agents and the axis is one of a plurality of parallel axes arranged in an array in the
region of solid tissue, and wherein the introducing comprises distributing each of the
plurality of agents to a plurality of positions along a respective one of the plurality of

parallel axes.



determining the effects of at |east two of the
plurality of agents on adjacent positions within the
wo eooe37e§ the solid tissue. 72. The net hod ofPct/abro08773212
wherein the eval uating conp#i ses differentiating a
degree of the effect of at |east one of the plurality
of agedd.s oThdénidtRoeof cRerati7orenplisingeatdebstcbrid sfsiraaging the
_according to different characteristics of the _
solid UFSURATaNo a6 g, iMeoinaline Spid SseuergoncriEeniyilthe

ntrodftinG, &gl T i MEae Bt e liidihe e '

plurality of agents on the solid tissue with a second
effect of at |least a second one of the plurality of
agent s66n t hiee snethdd of skaire.65MherHire theeevaldatirtg eomiprisés

. wherein the evalyating.conprises, wWth respect. to,at
sectiof i {efraitiy Shsudgissnaimo obraual tecienSdlEa e parale
axes. | east one of efficacy, activity, and toxicity on the

region of solid tissue. 75. The nethod of claim 65,
conprising deselecting at | east one of the plurality
of agents based on the eval uating. 76. The nethod of

olai m 8%, conpmelnag o slBiamyhatein hesevaliiaing Ceprises
detecfiig'iBhirt el BRRLS AL PRLOBIMIC YR MMl redlis S0 at least

one of e pilirdlineoPagermki ty of agents based on the
eval uating. 78. The method of claim®65, further
conprising: distributing the plurality of agents to a

2 ol ar 897 TaB UGS PLpBREE heR b FEEERN EFrBEReg win
respett ®SHE aMléddt dneaghih@bluaml Wi algehis, at Ie%‘ébbﬁé}cﬁ deteting e

met hod of claim 78 further conprising one of (i)
degreseifqerinegtian of tesagentdhrfughttbe solid dissi, deftectingna s

.based .on the. eyaluating, (ii) deselectjng at |east one.
physigtteed) eifset of fretaoen in bebsts: S SrlsBodiaptiiiactitica
by idd 2l Ng at least two of the plurality
eﬁectﬁ?‘i‘%%é%?ét (gﬁa{srgjh%érﬁ he eval uating. 80. The nethod of

claim 78 further conprising one of (i) selecting at

| east gpe of_ the BI ural ity of subjects ba‘sed on the
eval uaf¥ng, Tpgimethed of slam Ry whereindie evaluating comprises

determining the effects of at least two of the plurality of agents on a same position

within the region of the solid tissue.

71.  The method of claim 67 wherein the evaluating comprises
determining the effects of at least two of the plurality of agents on adjacent positions

within the region of the solid tissue.

72.  The method of claim 67 wherein the evaluating comprises
differentiating a degree of the effect of at least one of the plurality of agents on
different sections of the solid tissue according to different characteristics of the

different sections of the solid tissue.



one of the plurality of subjects based on the
evaluating, and (iii) prioritizing at |least two of the
w@bawpati’hg of subj ects based on the eval uati ngP@I/LS20081€73212
met hod of claim 75 whereinéshe eval uati ng conpri ses
determning a | evel of altered physiologic state of
the sol73d t iTdeunetimarofatlaine@s wheneindhe teivalysiting lompyrises
arallel axes. 82. A fluid agent-deliveri devi ce _
compgsingr bish ot of o leAst ot gna ! iscblb el pf dofis ofring solid
i : j i, ~fl I
tissu Wifha BT et B Bt RESTaRRCDY CPe e PRESAT B et the
solidtibsuei n at | east one needl e has said plurality of
ports, (ii) a plurality of reservoirs containing the
fluid agent, each of said reservoirs being in fluid

communi-gat i ' ckj ' ral.i .
of Mmeodiias. Thenehd® SEARREHS WheE R cbePbY Bhdrses, with

respeit @b af 1e28€bn® b FEepluRRity of H§6RsVEsEdsRing 9888 re/6f &ffi€acy,
of the plurality of reservorrs and a second end of

activisa @nddpxietie ontibe negiaapf sskdibssusuch t hat depressi ng
each plunger results in injection of the fluid agent
t hrough the respective one of the plurality of

needl egs 83.T1R mMBIHRCL Phins6h &Y Rsifg !d@éélﬁalﬁtirj?é aBleast one of

fluid agent to a solid tissue, conprising: (a

the plunality id @gegtsbadedrad theye\afluatewd! es of a fluid
agent-delivering device into the solid tissue; and (b)
adm nistering the fluid agent into the solid tissue by

i nj ectizan t ' S Lo ;
claim mz%ﬁ%g}@l (goc{l‘iﬁﬁ%iﬁs%ourﬁé%%é—é‘%gféﬁﬁlﬁ@%{t}\%& tone of the
plurafityawhagestdbbasdd oBthe drsluatidiod of cl aim 83 wherein the

solid tissue is in a subject. 86. The nethod of claim
85 wherein the agent is delivered to the solid tissue

inat bﬁ/r ap tei r%g{rlo% &fglﬁﬁté¥,ﬁ%oqﬁgﬁ$ég ?)Zioritmﬁg %\é‘%&gmo of

of claim 86 er érn out Si ssue

the pluFakty ioh@gehis) batededreticddlBuatiig. (11) i f detectable
outside the solid tissue, the agent is present at |ess

than a m ni mal dose.
78.  The method of claim 65, further comprising:

distributing the plurality of agents to a plurality of positions, each along
a respective one of a plurality of parallel axes within a region of solid tissue within

each of a plurality of subjects.

79.  The method of claim 78 further comprising one of (i) selecting at
least one of the plurality of agents based on the evaluating, (ii) deselecting at least
one of the plurality of agents based on the evaluating, and (iii) prioritizing at least two

of the plurality of agents based on the evaluating.

80. The method of claim 78 further comprising one of (i) selecting at
least one of the plurality of subjects based on the evaluating, (ii) deselecting at least
one of the plurality of subjects based on the evaluating, and (iii) prioritizing at least

two of the plurality of subjects based on the evaluating.



88. The nmethod of claim83 wherein the solid tissue
conprises a tunor. 89. The nethod of claim88 wherein

wo b@oneaTes i s sel ected fromthe group consi stiPgr/v8§2088/073212
beni gn tunor and a malignaeé tunor. 90. The nethod of
claim 88 wherein the tunor is selected fromthe group

consi sg§4ng Phe %eﬂhb@%‘f kﬁla‘ianﬁUwhéfélh ﬂﬁ@éVé’lﬁaﬁ%g’f%mﬁﬂges'l
netastatic tunor. . The method of claim88 wherein

determining a@velmwere;brshmolbglaﬁtatercé toasokd tisgue neai aideast one of
fr t he oup consisting of a prostate cancer cell, a

the p'B?@&?PQa@.{%@%' X881, a colon cancer cell, a lung cancer
cell, a brain cancer cell, and an ovarian cancer cell.
92. The nethod of claim 88 wherein the tunor conprises
a canc@2. seAduicdgémntedeliveeng devicecsomsprigingg of

adenoma, adenocarci noma, squanous cell carcinong,
basal cell @hreci ﬁ(ﬁh‘#ﬁa“tyrﬁélﬂeeélﬂsl argangachinal) array eachedf said

vecafALEET BB AEnORESHI IR 6508 BB g enot

wherei®at fbdst 8AY PiekdlesitdL84i8 Plhray dffppr;, oup consi sting of
brain, liver, lung, kidney, prostate, ovary, spleen,

| ynph node, (i hyr aipturalityref reservotie spptainirg the Huidragant.esach of
said RS 51 BB Bk oo FRRPIRTP AR bR b e gty o

needl@d agent that is selected fromthe group consisting
of: (a) a gene therapy agent; (b) a chenotherapy
agent; (c) ém)smaaIplurallt@rcnﬂpdur(gt)rs,aanfleahtelnbmjﬁacbeglumger being
a smal | terferin NA and

recenBilna W&pg e bty of 'zﬁser\(c@')s aérecaﬂd end of each
pIung?ﬂ?é@ﬁe%‘g){ @‘géua‘i‘tr@? 92{%&1 Blu‘?@% tg‘?ﬁ ﬁg&'ﬁtlon of

ozyne an ynuc eot |
the fluid agent through the respective one of the plurahty of needles.

83. A method for selective delivery of a fluid agent to a solid tissue,
comprising:

(a) introducing a plurality of needles of a fluid agent-delivering
device into the solid tissue; and

(b) administering the fluid agent into the solid tissue by injection

through said needles.

84. The method of claim 83 wherein the solid tissue has been

removed from a subject.
85.  The method of claim 83 wherein the solid tissue is in a subject.

86. The method of claim 85 wherein the agent is delivered to the

solid tissue in a therapeutically effective amount.



therefor; (i) a detectable label; and (j) one of a
t herapeutic protein, polypeptide, and a
w@epbiozbins neti c. 95. The net hod of cl ai m 94 wheCEBUS200$1€73212
detectable | abel is selected fromthe group consisting
of a radiol abel, a radi o-opaque |abel, a fluorescent
| abel , 8&. colTtwei methodooflcidial 86 wheyein oatside Hyeraclictissue the
abe] , tag, avidin, and hiotin, 96. The.net hqd
agenti@ irer Py Sirceleshiie, Gl Bpefciatle Sullie e sihisue. He agent
is preSeAtRY I%QQ?Haﬂ?'?ﬁnﬁ’lfmél ddsk, @ gene therapy agent that
conprises at l[east one operably |inked pronoter, (ii)
a small interfering RNA-encodi ng pol ynucl eoti de that
conprises at_ | east one operably |inked pronoter; (iii)
an ant B8ensd hrNpewdafiahynm?3 yingeeiadie gelid Hague comprises a
Forrpri ses at | east one operably |inked pronoter; and
(iv) a ribozyne-encodi ng pol ynucl eoti de that conprises
at | east one operably |linked pronoter. 97. The nethod
of claim96 wherein the operably |inked pronoter is
sel ect 88. f r dhetrhethgdmislajonss whergjndine urpenistseleated &rom the
ronot.er d,a requl at abl.e pranoter,. 98. The net hod of
grour peiisdie Gk PRNIgTHEIOY 9d 2 Malio R Bl er i s sel ect od
fromthe group consisting of an inducible pronoter, a
tightly regul ated pronoter and a tissue-specific
pr onot €0. 9TheAnathodaxf daim 83 wereig the pumyer isl sedgated from the
state in a solid tissue, conprising: (a) introduycing a
arouRpasietint ot DHEGEY LENSH, a8 IRVETYS LEBH L ARRs TG or
device into the solid tissue; and (b) adm nistering
the fluid agent into the solid tissue by injection
t hr ougi®1sai d’heaadthesl. of claim 88 wherein the tumor comprises at least

tumo

one cancer cell selected from the group consisting of a prostate cancer cell, a breast
cancer cell, a colon cancer cell, a lung cancer cell, a brain cancer cell, and an

ovarian cancer cell.

92. The method of claim 88 wherein the tumor comprises a cancer
selected from the group consisting of adenoma, adenocarcinoma, squamous cell
carcinoma, basal cell carcinoma, small cell carcinoma, large cell undifferentiated

carcinoma, chondrosarcoma and fibrosarcoma.

93. The method of claim 83 wherein the solid tissue is selected from
the group consisting of brain, liver, lung, kidney, prostate, ovary, spleen, lymph node,

thyroid, pancreas, heart, skeletal muscle, intestine, larynx, esophagus and stomach

94. The method of claim 83 wherein the fluid agent comprises an
agent that is selected from the group consisting of:
(a) agene therapy agent;
(b)  achemotherapy agent;

(c) a small molecule;



100. A nethod for obtaining biological sanples froma
plurality of positions in a solid tissue, conprising:
w@ adgogjora7eoduci ng a nul ti pl e needl e devi ce i nt oP€T1ES2008/073212

solid tissue, thereby placiesig a plurality of needles

at a plurality of positions in the tissue; and (b)

generating {@gatéﬁgng{)g@@ure at a port of each needle

of said multiple needle device under conditions and

for a time @)ffiaipsotein;o draw into said needles a

plurality of, biological sanples fr aid plurality of

posi tions i {{) t heo'i“gggaeg,majﬁgkq’%mé’ g‘ﬁ’%ﬂ %i1 ﬁ&COd'né

i j nples froma plurality of positions in

pmyn?%'gb?(?éégﬁé.eﬁ)?bl . A nethod for obtaining biol ogi cal

sanpl es frofg)a pboe af ahyuntisenss RNAasd ahergodingapolgnucieotide

Ta solid tissue, conprising: (a) introducing a nultiple
therefEedl e device into the solid tissue, thereby placing a

plurality of,nee t. rali [ R

the tissue; {h nd g{ﬁgggr@?}&ﬁ %%g%deééteﬁég&gégdm 'ééjt’i |dg
therefokurality of ports |ocated along a | ength of each

needl e of said nmultiple needl e device under conditions
and for a ttihe safdetestable lakeldaady i nto said needles a

plurality of. biological, sanpl es from sajd pl.ural.i of
Post t1on 11 ¢ neoR SLAdnEBRRUTR e BRlpeRifgnd &

peptidirBingdiccal sanples froma plurality of positions al ong
an axis in the tissue. 102. A nethod of screening

subjects for eligibility to participate in a clinical

trial ong, or r nts, c rising:(a .

intr odgéi ngI?Bﬂg’%Boﬁﬁ?g%é@e%t ‘gﬂ? '%akeeg?é?ﬁziﬁe ?_(9%' F selected
from %bsq?HSp 'cBnQi%ﬁn%bf HRhGiofibl &5 F ié-@)p‘ég%{é’ I3bel G ALiLEEANEbel, a

each of sald agents to a plurality posi tions al ong
colorimetrixiabelyia dye) anhenayegatiziabal, ea@BMSutyge avidirg,nd biotin.

renmoving the region of solid tissue fromeach of said

subj ects; and (c) evaluating each region renoved in

(b) fopgan : n - '

(o), o870, ShEFF Bl TSRl el YIS EARS bl om e

groupetdriststingigf: f or any gi ven agent or agents presence of a
detectabl e effect of said agent or agents on the solid

tissue regiGh framensdhsiasyeagent Atcomisesiajileastiong
operafly BRI agents. (115 for any gi ven agent or
(ii) a small interfering RNA-encoding polynucleotide that
comprises at least one operably linked promoter;
(i)  an antisense RNA-encoding polynucleotide that
comprises at least one operably linked promoter; and
(iv)  aribozyme-encoding polynucleotide that comprises at

least one operably linked promoter.

97.  The method of claim 96 wherein the operably linked promoter is
selected from the group consisting of a constitutive promoter and a regulatable

promoter.



agents absence of a detectable effect of said agent or
agents on the solid tissue region fromthe subject

WO pavoz7es i neligibility of the subject for PCT/US2008/073212
participation in a clinicalk9trial of the agent or
agents, or (iii) both (i) and (ii). 103. A nethod of
rat i ng 98. canfdiedaethodgerdlaiim®7 ddnestiofghe negulatableapromoter is

hepapeutic agent for treating.a solid tunor
selectashp TP REIoPROnsEHEA ok PR GIbIB TIPS o8 lahtfesulated
prom@ﬂﬁ%éﬂsé’lher-ggéaﬁc Blorfotep! 1 d tumor of known tumor

type I'n each one or nore subjects having a tunor of

the known tunor type, by distributing each of said
candi date agents to a plurality of positions along an
axi s w%hi n%\ methadyfos@ltering admysitlpeie statedy arsog Jisgge.
comptr ﬁ-ng{'egi on of solid tunor fromeach of said subjects;
an c) conparing each region renoved in (b) for an

ef fect (8f eantfodimiel dMFaRYITincRBII o ASiBRRYenr-Belivering
_position along the axis within the region, wherein an
devicggetet therspliditissuétand n a greater beneficial effect when

i ntroduced to the tunor receives .a, hi gher. rating for ..
devel offibnt A0miBISieGeng ST pochljBia thegolic tE5pe by inkgtion

thmu%ﬂlgaqh hud®es. and an agent that results in a | esser
eneficlial effect when introduced to the tunor

receives a lower rating for devel opnent into a
ther ape1l6t0i. ¢ Aa %?rt\oc]; %rr o) Ezﬁﬁitnignb%ol%g%afg{ilringletsufp(?r%'a plurality of
positions in a solid tissue, comprising:
(a) introducing a multiple needle device into the solid tissue, thereby
placing a plurality of needles at a plurality of positions in the tissue; and
(b)  generating negative pressure at a port of each needle of said
multiple needle device under conditions and for a time sufficient to draw into said
needles a plurality of biological samples from said plurality of positions in the tissue,

and thereby obtaining biological samples from a plurality of positions in the tissue.

101. A method for obtaining biological samples from a plurality of
positions along an axis in a solid tissue, comprising:

(a) introducing a multiple needle device into the solid tissue, thereby
placing a plurality of needles at a plurality of positions in the tissue; and

(b)  generating negative pressure at a plurality of ports located along
a length of each needle of said multiple needle device under conditions and for a
time sufficient to draw into said needles a plurality of biological samples from said
plurality of positions in the tissue, and thereby obtaining biological samples from a

plurality of positions along an axis in the tissue.

102. A method of screening subjects for eligibility to participate in a

clinical trial of one or more agents, comprising:
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(a) introducing one or more agents to a region of solid tissue
in one or more subjects in vivo by distributing each of said agents to a plurality of
positions along an axis within the region in each subject;

(b)  removing the region of solid tissue from each of said
subjects; and

(c)  evaluating each region removed in (b) for an effect of
each agent on the respective position along the axis within the region, wherein either
(i) for any given agent or agents presence of a detectable effect of said agent or
agents on the solid tissue region from the subject indicates eligibility of the subject
for participation in a clinical trial of the agent or agents, (ii) for any given agent or
agents absence of a detectable effect of said agent or agents on the solid tissue
region from the subject indicates ineligibility of the subject for participation in a

clinical trial of the agent or agents, or (iii) both (i) and (ii).

103. A method of rating a candidate agent for development into a
therapeutic agent for treating a solid tumor, comprising:

(a) introducing one or more candidate agents to a region of a
solid tumor of known tumor type in each one or more subjects having a tumor of the
known tumor type, by distributing each of said candidate agents to a plurality of
positions along an axis within the region in each subject;

(b)  removing the region of solid tumor from each of said
subjects; and

(c)  comparing each region removed in (b) for an effect of
each candidate agent on the respective position along the axis within the region,
wherein an agent that results in a greater beneficial effect when introduced to the
tumor receives a higher rating for development into a therapeutic agent for treating
the solid tumor, and an agent that results in a lesser beneficial effect when
introduced to the tumor receives a lower rating for development into a therapeutic

agent for treating the solid tumor.



