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candidate drug to reduce the risk of unnecessary side effects. A related 

problem is that excessive systemic concentrations are required for many 

oncology drug candidates in efforts to achieve a desired concentration at a 

tumor site, an issue compounded by poor drug penetration in many under-

vascularized tumors (Tunggal et a!., 1999 Clin. Cane. Res. 5:1583). 

Clearly there is a need in the art for improved devices and 

methods for testing and delivering cancer therapies, including improved 

methodologies for performing efficient pre-clinical and clinical studies of 

candidate oncology medicines, and for identifying therapeutics having 

increased likelihood of benefitting individual subjects. The present invention 

addresses these and similar needs, and offers other related advantages. 

BRIEF SUMMARY 

In one aspect, the present invention refers to a device for delivery of one or 

more agents into a solid tissue, comprising: a plurality of needles arranged in an 

array configured to deliver the one or more agents into the solid tissue along an axis 

of the pluraiity of needles; wherein the device is configured to deliver the one or more 

agents at less than a minimal dose required to produce a detectable effect in an 

aduft, undetectable outside the solid tissue, or a therapeutically effective amount. 

In another aspect, the present invention refers to a device for delivery of one 

or more agents into a solid tissue, comprising: a plurality of needles arranged in an 

array configured to deliver the one or more agents into the solid tissue along an axis 

of the plurality of needles; wherein the device is configured for passive delivery of the 

one or more agents into the solid tissue. 

Injyet another aspect, the present invention refers to a device for delivery of 

one or more agents into a solid tissue, comprising: a plurality of needles arranged in 

an array configured to deliver the one or more agents into the solid tissue along an 

axis of the plurality of needles; wherein an amount of agent in each of the pluraiity of 

needles is less than 1 jiL per needie. 



In a, further aspect, the present invention refers to a device for delivery of one or 

more agents into a solid tissue, comprising: a plurality of needles arranged in an array 

configured to deliver the one or more agents into the soiid tissue along an axis of the 

pluraiity of needles; wherein the device comprises more than one thousand needles. 

In another aspect, the present invention refers to a device for delivery of one or 

more agents into a soiid tissue, comprising: a plurality of needles arranged in an array 

configured to deliver the one or more agents into the solid tissue along an axis of the 

plurality of needles; wherein the device comprises needles coated with nanowire. 

Jn yet another aspect, the present invention refers to a device for delivery of one 

or more agents into a soiid tissue, comprising: a plurality of needles arranged in an array 

configured to deliver the one or more agents into the soiid tissue along an axis of the 

plurality of needies; wherein the device comprises needles made from porous material 

It is an exampleasDGCt of the present tiisclosureinventioR to describegpovide a device for 

delivery of a fluid to a soiid tissue, comprising: a pluraiity of needies arranged in 

an array; a plurality of reservoirs, each in fluid communication with a respective 

one of the pluraiity of needles; and a plurality of actuators operatively coupled 

to respective ones of the plurality of reservoirs and configured to control a fluid 

pressure within the reservoir. In certain exanTDieembed+FBeA-ts each of the plurality of 

actuators comprises one of a plurality of plungers, a first end of each of the 

plurality of plungers being received in a respective one of the pluraiity of 

reservoirs, and in certain further exampieefftfeedlmenis the plungers of the plurality of 

plungers are operatively coupled together at respective second ends so as to 

be simultaneously depressable. Certain still further exampieemfeQdtfneRts comprise a 

plunger driver configured to depress all of the plurality of plungers at a 

selectively variable rate. In other exampIearofeedimems each of the plurality of 

actuators comprises one of a pluraiity 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 pluraiity of reservoirs. In other exampisembodimsms 

the device comprises a fluid pressure source, and each of the plurality of 
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actuators comprises a fluid coupling between the fluid pressure source and a 

respective one of the plurality of reservoirs. In further exampieem&edimeffe 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 

5 valve, in another exampieembodimont, each of the plurality of needles comprises a 

plurality of ports distributed along its length. 

In another exampieembodimont there is djsdosepwided a device for delivering a 

fluid to a soiid tissue, comprising a dispenser including a needle having a 

pluraiity of ports distributed along a length thereof, a reservoir in fluid 

10 communication with the dispensing needle, and a plunger having a first end 

positioned in the reservoir; and a plunger driver coupled to a second end of the 

plunger and configured to depress the plunger at a selectably variable rate, in 

certain further exampleombodimeRls the dispenser is one of a plurality of dispensers 

arranged in a dispenser array, each comprising a needle, a reservoir, and a 

15 plunger having first and second ends. In certain further exampleembodimefits the 

plunger driver is coupled to the second end of the plunger of each of the 

plurality of dispensers and is configured to depress each of the plungers 

simultaneously. In certain other further exampleombodimonts the device comprises a 

plurality of cylindrical tubes arranged in an array corresponding to the dispenser 

20 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. 

In certain other exampleembodimonts 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 

25 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 exampleemfeediments 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 

rotationaliy fixed with respect to each other, the motor being controllable to 

30 rotate the rotor at a selectably variable rate. In certain other further 
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exampieembod-ifFieftts 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 to a selectable angle of rotation. Certain further exampteemfaodimems 

5 comprise a controller coupled to the motor, the controller being programmable 
to control direction and speed of rotation of the rotor and to control a number of 
degrees from a start of rotation to an end of rotation, in other exampleemiredimeRts of 
the above described device, the dispenser comprises a dispenser cylinder; a 
first portion of the dispenser cylinder defines the reservoir; and a second portion 

1 o of the dispenser cylinder defines the needle. In another exampleembodimcnt the 

pluraiity 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. In another exampieembodimont the plurality of ports' is evenly 
distributed along a portion of the length of the needle. 

15 In certain examoleombodimonts a size of each of the pluraiity of ports is 
inversely related to a distance of the respective port from a tip-end of the 
needle. In certain other exampleemeedimefris a distribution density of the pluraiity of 
ports is inversely related to a distance of the respective port from a tip-end of 
the needle. In certain other exampieefH-beQimeffls the plurality of ports is distributed in a 

20 spiral pattern along the length of the needle. In certain other exampleemsQdimems the 
pluraiity of ports is arranged in pairs of ports on opposite sides of the needle, 
with each pair of ports rotated 90 degrees with respect to adjacent pairs of ports 
along the length of the needle. 

According to certain other exaropleefflkodimoptts disclosed herein, there is 

25 dlsciosegf&vided a method, comprising placing an agent in a reservoir of each of a 
plurality of dispenser needles; inserting each of the pluraiity 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 needies. In certain further 

30 exampi eembodlme-Rts the introducing comprises introducing the agent in the reservoirs 
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into the selected region of solid tissue from a pluraiity of apertures along each 

of the plurality of dispenser needles. Certain other further exampleembodiments 

comprise at least one of imaging the solid tissue prior to the inserting, imaging 

the soiid tissue concurrently with the inserting, and imaging the soiid tissue after 

5 the inserting, in certain other further exampieembodimonts the inserting comprises 

inserting an array of introducer needies into a subject; inserting each of the 

pluraiity of dispenser needies into a respective one of the array of introducer 

needles; and extending a tip-end of each of the plurality of dispenser needles 

beyond a tip end of the respective one of the array of introducer needles and 

10 into the selected region of tissue. Certain further examoleombodimonts comprise 

removing stylets from the introducer needles of the array prior to inserting the 

plurality of dispenser needies. 

in certain exampleombodiments the selected region of tissue is a portion 

of a tumor in a subject, and in certain further exampleembodiments the subject is one of 

15 a preclinical model and a human patient, in certain other exampieembediments the 

method comprises excising at least the portion of the tumor after the 

introducing. Certain further exampieembediments comprise at least one of imaging the 

tumor prior to the excising, imaging the tumor concurrently with the excising, 

and imaging the tumor after to the excising. In certain other exampleembodiments the 

20 excising comprises excising at least the portion of the tumor at a time that is a 

selected period of time after introducing the agent, in certain further 

exampjeemboalments 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 

exampleembodiments the selected period of time is a period exceeding 48 hours. In 

25 certain examsleembedlmeRts the selected period of time is a range of between about 72 

and about 96 hours. In certain exampIee-mteedimeftts the selected period of time is a 
period exceed one week. 

According to certain other exampieembediments of the above described 

method, the agent comprises a plurality of agents, and the placing comprises 

30 placing each of the plurality of agents into the reservoir of a respective one of 



the pluraiity of dispenser needles. In certain further exampleembodimonts the pluraiity 

of agents comprises at least one of a negative control composition and a 

positive control composition, in certain other further exampieembo^lmeffts the plurality 

of agents comprises at least one position marker. In certain other further 

exampieembodimsRts at least one of the plurality of agents is a candidate effective 
agent. In certain other further sxamoIeerokedimeRts at least one of the plurality of 
agents comprises an indicator of efficacy, which in certain further examp leefflbedimeffis 

comprises at least one of a nanoparticle, a nanostucture, and an indicator dye. 

in certain other exampieemteegUffleffe at least one of the plurality of agents is selected 

based on a clinically demonstrated efficacy of the respective agent. In certain 

other further exampieembodimonts of the above described method, the method 

comprises assessing, with respect to at least one of the plurality of agents, at 

least one of efficacy, activity, and toxicity of the agent. 

in another exampieembodimont there is discloseprovided a method for identifying 

relative efficacies of a plurality of agents for treating a subject, comprising 

injecting each of a plurality of candidate effective agents into a respective 

location in an injection site in a solid tissue in a subject; excising from the 

subject at least the injection site of the solid tissue; and evaluating the excised 

injection site for an altered physiologic state at each of the respective locations, 

and therefrom identifying relative efficacies of the plurality of agents. In certain 

further exampleembeeifflems the excising comprises one of excising at least 48 hours 

after the injecting, excising at least 72 hours after the injecting, excising 72 to 

96 hours after the injecting, and excising at least one week after the injecting. 

In another exampleembodimefrt there is discloseprovided a method of operation of 

a therapeutic device, comprising charging a reservoir of each of a plurality of 

needies with a respective one of a plurality of agents; injecting, simultaneously, 

each of the plurality of agents into a respective region of a soiid tissue; and 

evaluating an effect of each of the plurality of agents on the respective region. 

In certain further exampleembodiments the injecting comprises injecting the plurality of 
agents into the soiid tissue in vivo, and in certain still further exampleembodiments the 
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method comprises excising the solid tissue prior to the evaluating. In certain 

exampleembe&meftte the method comprises imaging the solid tissue, which in certain 
further examgteemb6dim6R4s comprises imaging the soiid tissue in vivo, in certain other 

exampleembodimofvts the injecting comprises distributing each of the pluraiity of agents 

5 into the soiid tissue aiong an axis in the respective region of the tissue, in 

certain other exampieGmbodimsms the method further comprises assessing, with 

respect to at least one of the pluraiity of agents, at least one of efficacy, activity, 

and toxicity of the agent. 

Aiso discloseprovided herein according to certain exampieembeaimems is a 

10 method of determining efficacy of a cancer treatment regimen, comprising 

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. In certain further exampieembediffleftts the agent 

comprises a pluraiity of agents and the introducing comprises distributing each 

15 of the pluraiity of agents to a respective one of the plurality of positions in the 

tumor, in another exampieemb94im6ffl there is discioseerQvided a method, comprising 

introducing an agent to a region of solid tissue in a subject by distributing the 

agent to a plurality of positions aiong an axis within the region of solid tissue in 

vivo: removing the region of soiid tissue from the subject; and evaluating an 

20 effect of the agent on the region of solid tissue in vitro, in a further exampIeembedimefit 

the region of solid tissue comprises a tumor. 

In certain exampleembodirnonts 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 

25 further exampieeffikedimonts the introducing comprises simultaneously distributing the 

agent aiong each of the plurality of parallel axes, and in certain other further 

exampIeembed imefits the plurality of parallel axes is arranged in an array. In certain 

other exampieembedfrneets the method comprises introducing at least two position 

markers to the region of solid tissue aiong a respective one of the pluraiity of 

30 parallel axes, and in certain further exampie&mbodim&Bts the introducing at least two 
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position markers comprises distributing the at ieast two position markers along 

respective parallel axes within the region of solid tissue. In certain other 

exampieembediffteBte the at least two position markers each comprise a detectable 

label that is selected from the group consisting of a radiolabei, a radio-opaque 

5 label, a fluorescent label, a colorimetric label, a dye, an enzymatic label, a 

GCMS tag, avidin, and biotin. 

In certain other examDieembedimeflts of the above described method, 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 

10 introducing comprises distributing each of the plurality of agents to a plurality of 

positions along a respective one of the plurality of parallel axes. In certain other 

exampieembodiment- the method comprises at least one of imaging the solid tissue prior 

to the introducing, imaging the solid tissue concurrently with the introducing, 

and imaging the soiid tissue after the introducing. In certain other examplecrnboa'imonts 

15 the evaluating comprises sectioning the region of solid tissue into a plurality of 

sections normal to the parallel axes. In certain further exampieemfee^imems the 

evaluating comprises detecting within the soiid tissue an altered physiologic 

state that results from at least one of the plurality of agents, in certain further 

exampieembodiments the detecting comprises, with respect to the at least one of the 

20 pluraiity of agents, at ieast one of detecting a degree of permeation of the agent 

through the solid tissue, detecting a physicochemical effect of the agent on the 

tissue, and detecting a pharmacological effect of the agent on the tissue. In 

certain other exampieemtee4ime^ts the evaluating comprises determining the effects of 

at least two of the plurality of agents on a same position within the region of the 

25 solid tissue, in certain other exampleembodimante the evaluating comprises 

determining the effects of at ieast two of the pluraiity of agents on adjacent 

positions within the region of the solid tissue. 

In certain other exampleemteodiffleRis the evaluating comprises 

differentiating a degree of the effect of at least one of the plurality of agents on 

30 different sections of the solid tissue according to different characteristics of the 
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different sections of the solid tissue. In certain other exampleembodimnnts the 

evaluating comprises comparing a first effect of at least a first one of the 

plurality of agents on the solid tissue with a second effect of at ieast a second 

one of the pluraiity of agents on the solid tissue. In certain other examp leemeediments 

5 the evaluating comprises, with respect to at ieast one of the plurality of agents, 

assessing at least one of efficacy, activity, and toxicity on the region of soiid 

tissue. In certain other exampleembedim-ems the method comprises deselecting at 

ieast one of the plurality of agents based on the evaluating, in certain other 

exampieemkemments the method comprises selecting at ieast one of the plurality of 
10 agents based on the evaluating. In certain other exampleembodimcRis the method 

comprises prioritizing at least two of the pluraiity of agents based on the 

evaluating, in certain other examoieefr.bodiments the method comprises distributing the 

pluraiity of agents to a plurality of positions, each aiong a respective one of a 

pluraiity of parallel axes within a region of solid tissue within each of a plurality 

15 of subjects. In certain further examgleembediments the method comprises one of (i) 

selecting at ieast 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 ieast two of the plurality of agents based on the evaluating. In 

certain other exampleembedimen-ts the method comprises one of (i) selecting at least 

20 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. In certain other 

examplesffl&edim-snts the evaluating comprises determining a level of altered 

physiologic state of the soiid tissue near at ieast one of the pluraiity of parallel 

25 axes. 

Turning to another exampieombodiment there is discioseerevjeed a fluid agent-

delivering device comprising (i) a pluraiity of needles arranged in an array, each 

of said needles having, independently, one or a pluraiity of ports distributed 

aiong its length wherein at least one needle has said plurality of ports, (ii) a 

30 plurality of reservoirs containing the fluid agent, each of said reservoirs being in 
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fluid communication with a respective one of the plurality of needles, and (iii) a 

plurality of plungers, a first end of each plunger being received in a respective 

one of the pluraiity of reservoirs and a second end of each plunger being 

depressable such that depressing each plunger results in injection of the fluid 

agent through the respective one of the plurality of needles. 

In another exampiesmbodimont of the presently- disclosureod invcmt-km there 

•s describeprovided 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 soiid 

tissue by injection through said needies. In certain further exampieembegimems the 

solid tissue has been removed from a subject. In certain other further 

examoleem&ediments the solid tissue is in a subject. In certain further exampteemfeediments the 

agent is delivered to the solid tissue in a therapeutically effective amount, in 

certain still further exarnpieembodimsnts. outside the solid tissue, the agent is either (i) 

undetectable, or (ii) if detectable outside the soiid tissue, the agent is present at 

less than a minimal dose. In certain exampleembodiments the solid tissue comprises a 

tumor. In certain further exampleembedimefl-ts the tumor is selected from a benign 
tumor and a malignant tumor, in certain other further exampteembedimonts the tumor is 

selected from a primary tumor, an invasive tumor and a metastatic tumor, in 

certain other further exampleembo4imeats the tumor comprises at least one cancer cell 

selected from a prostate cancer cell, a breast cancer cell, a colon cancer cell, a 

lung cancer ceil, a brain cancer cell, and an ovarian cancer cell. In certain 

other further exampieemba4ime-n-ts 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 exampleembeeimems 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 exampleombodiments the fluid agent comprises an agent 

that is selected from (a) a gene therapy agent; (b) a chemotherapy agent; (c) a 



11 

small molecule; (d) an antibody; (e) a protein; (f) one of a small interfering RNA 

and an encoding polynucleotide therefor; (g) one of an antisense RNA and an 

encoding polynucleotide therefor; (h) one of a ribozyme and an encoding 

polynucleotide therefor; (i) a detectable label; and (j) one of a therapeutic 

5 protein, polypeptide, and a peptidomimetic. In certain further examgteemtelimems the 

detectable label is selected from a radiolabel, a radio-opaque label, a 

fluorescent label, a colorimetric label, a dye, an enzymatic label, a GCMS tag, 

avidin, and biotin. In certain exampieefnbodiments the agent is selected from (i) a gene 

therapy agent that comprises at ieast one operably linked promoter, (ii) a small 

10 interfering RNA-encoding polynucleotide that comprises at least one operably 

linked promoter; (iii) an antisense RNA-encoding polynucleotide that comprises 

at least one operably linked promoter; and (iv) a ribozyme-encoding 

polynucleotide that comprises at least one operably linked promoter. In certain 

further exampleemfee^tmefrts the operably linked promoter is selected from a 

15 constitutive promoter and a regulatable promoter. In certain still further 

examoleernbodiments the regulatable promoter is selected from an inducible promoter, 

a tightly regulated promoter and a tissue-specific promoter. 

in certain other exampieembodimonts there is discioseemvided a method for 

altering a physiologic state in a solid tissue, comprising: (a) introducing a 

20 plurality of needles of a fluid agent-delivering device into the soiid tissue; and 

(b) administering the fluid agent into the solid tissue by injection through said 

needles. 

In certain exampieembodimonts there is discloseprovidod a method for obtaining 

biological samples from a plurality of positions in a solid tissue, comprising (a) 

25 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 pluraiity of 

biological samples from said plurality of positions in the tissue, and thereby 

30 obtaining biological samples from a plurality of positions in the tissue. 
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in certain exampieembodimants there is discioseefov&ed a method for obtaining 

biological samples from a pluraiity 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 pluraiity of positions in the tissue; and (b) 

5 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. 

10 in certain exampleembodiments there is discloseprovided a method of screening 
subjects for eligibility to participate in a clinical trial of one or more agents, 
comprising (a) introducing one or more agents to a region of solid tissue in one 
or more subjects vivo by distribufcngeaeMC said agentoto a plurality of 
positions along an axis within the region in each subject; (b) removing the 

15 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 

20 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). 

in certain exampleemko&meffte there is disciose^ev-i^ed a method of rating a 
25 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) 

30 removing the region of soiid tumor from each of said subjects; and (c) 
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CLAIMS 

/ 

ng: 

2. The device of claim 1 wherein each ©f the plurality of actuators 

comprises one of a plurality of plungers, a first end of each of the plurality of 

plungers being received in a respective one of the plurality of reservoirs. 

3. The device of claim 2 wherfein the plungers of the plurality of 

plungers are operatively coupled together aj/respective second ends so as to be 

simultaneously depressable. 

4. The device of cj^im 3, comprising a plunger driver configured to 

depress all of the plurality of plungers at a selectively variable rate. 

5. The device of claim 1 wherein 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 thefplurality of fluid transmission lines being coupled to a 

respective one of the/plurality of reservoirs. 

The device of claim 1, comprising a fluid pressure source, and 

wherein eacl/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 ieast one of a compressor, a vacuum accumulator, a peristaltic pump, a 

master cylinder, a microfluidic pump, and a valve. 
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8. The device of claim 1 wherein each of the plurality of needles 

comprises a plurality of ports distributed along its length. 

9. A device for delivering a fluid to a solid tissue, compri^fng: 

a dispenser including: 

a needle having a plurality of ports distributed aloftg a length 

thereof, 

and 

a reservoir in fluid communication with the dispensing needle, 

a plunger having a first end positioned/fn the reservoir; and 

a plunger driver coupled to a second end the plunger and configured 

to depress the plunger at a selectably variable rate. 

10. The device of claim 9 wherein the dispenser is one of a plurality 

of dispensers arranged in a dispenser array, /ach comprising a needle, a reservoir, 

and a plunger having first and second ends: 

11. The device of claifn 10 wherein the plunger driver is coupled to 

the second end of the plunger of esfch 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 beiny sized and positioned to receive the needle of a respective one 

of the plurality of dispensers. 

The device of claim 9 wherein the plunger driver comprises a 

driver shaft/6oup!ed 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 

nurpfber of revolutions of the driver shaft. 
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14. The device of claim 13, comprising a motor having a rotor / 

coupled to the driver shaft of the plunger driver such that the rotor and the driven/ 

shaft are rotationally fixed with respect to each other, the motor being controllable to 

rotate the rotor at a selectably variable rate. / 

15. The device of claim 13, comprising a motor having a rotor 

coupled to the driver shaft of the plunger driver such that the rotor^rnd the driver 

shaft are rotationally fixed with respect to each other, the motor b^ing controllable to 

rotate the rotor to a selectable angle of rotation. / 

16. The device of claim 15, comprising ̂ controller coupled to the 

motor, the controller being programmable to control direction and speed of rotation of 

the rotor and to control a number of degrees from a/start of rotation to an end of 

rotation. / 

17. The device of claim 9 Wnerein: 

the dispenser comprises aifispenser cylinder; 

a first portion of the dispenser cylinder defines the reservoir; and 

a second portion of the dispenser cylinder defines the needle. 

18. The device of claim 9 wherein the pluraiity of ports are sized and 

positioned along the lengttyof the needle so as to deliver a substantially equal 

amount of fluid at any given location aiong the length of the needle. 

19. /The device of claim 9 wherein the plurality of ports is evenly 

distributed alona/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 
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21. The device of claim 9 wherein a distribution density of the 

plurality of ports is inversely related to a distance of the respective port from 

end of the needle. 

22. The device of claim 9 wherein the plurality of porjs is distributed 

in a spiral pattern along the length of the needle. 

23. The device of claim 9 wherein the plurality of ports is arranged it 

pairs of ports on opposite sides of the needle, with each pafr of ports rotated 90 

degrees with respect to adjacent pairs of ports along thffength of the needle. 

24. A method, comprising: 

placing an agent in a reservoir of ^ch of a plurality of dispenser 

needles; 

inserting each of the plurafity/6f dispenser needles into a selected 

region of solid tissue; and 

introducing the agent iiyfhe reservoirs into the selected region of solid 

tissue by simultaneously overpressurizing each of the plurality of dispenser needles. 

25. The metjrfod of claim 24 wherein the introducing comprises 

introducing the agent in th/ reservoirs into the selected region of solid tissue from a 

plurality of apertures along each of the plurality of dispenser needles. 

The method of claim 24, comprising at least one of imaging the 

solid tissue prio/to the inserting, imaging the solid tissue concurrently with the 

inserting, ancnimaging the soiid 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 

sne of the array of introducer needles; and 
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extending a tip-end of each of the pluraiity of dispenser needles 

beyond a tip end of the respective one of the array of introducer needles and ipfto the 

selected region of tissue. / 

28. The method of claim 27, comprising removing stylets from the 

introducer needles of the array prior to inserting the pluraiity of dispenser needles. 

29. The method of claim 24 wherein the selected region of tissue is 

a portion of a tumor in a subject. / 

30. The method of claim 29 wherein the subject is one of a 

preclinical model and a human patient. / 

31. The method of claim 29, c/mprising excising at least the portion 

of the tumor after the introducing. / 

32. The method of claim 31 comprising at least one of imaging the 

tumor prior to the excising, imaging the tumor concurrently with the excising, and 

imaging the tumor after to the rsing. 

33. The met )f 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 erf 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 
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36. The method of claim 33 wherein the selected period of time is 
range of between about 72 and about 96 hours. 

37. The method of claim 33 wherein the selected period of/me is a 
period exceeding one week. 

38. The method of claim 24 wherein the agent corpprises a plurality 
of agents, and the placing comprises placing each of the plurality of agents 
into the reservoir of a respective one of the plurality of dispenser needles. 

39. The method of claim 38 wherein the plurality of agents 
comprises at least one of a negative control composition and a positive 
control composition. 

40. The method of claim 38 wherein the plurality of agents 
comprises at ieast one position marker 

41. The method of claim 38 wherein at least one of the plurality of 
agents is a candidate effective4gent. 

42. The method of claim 38 wherein at least one of the plurality of 
agents comprises an Indicator of efficacy. 

43. "Die 
comprises at ieast one of a nanoparticie, a nanostucture, and an indicator 

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 

jpective agent. 



45. The method of claim 38, comprising assessing, with respect/to 

at least one of the plurality of agents, at least one of efficacy, activity, and toxj^ity of 

the agent. 

46. A method for identifying relative efficacies of a plurality of agents 

injecting each of a plurality of candidate effective agents into a 

respective location in an injection site in a solid tissue in a subject; 

excising from the subject at least the injection sirce of the solid tissue; 

evaluating the excised injection site for arraStered physiologic state at 

each of the respective locations, and therefrom iden|ifying relative efficacies of the 

plurality of agents. 

47. The method of claim 46 Wherein the excising comprises one of 

excising at least 48 hours after the injecting; excising at least 72 hours after the 

injecting, excising 72 to 96 hours after i\)e injecting, and excising at least one week 

after the injecting. 

48. A method o0peration of a therapeutic device, comprising: 

charging a reseryoir of each of a plurality of needles with a respective 

one of a plurality of agents; 

injecting, sij/ultaneously, 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 

*9. The method of claim 48 wherein the injecting comprises 

injecting t plurality of agents into the solid tissue in vivo. 

50. The method of claim 49, comprising excising the soiid tissue 
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51. The method of claim 49, comprising imaging the solid tissu^. 

52. The method of claim 51 wherein the imaging comprises imaging 

the solid tissue in vivo. 

53. The method of claim 48 wherein the injecting comprises 

distributing each of the plurality of agents into the solid tissue along an axis in the 

respective region of the tissue. 

54. The method of claim 48, comprising/assessing, with respect to 

at least one of the plurality of agents, at least one of ^fricacy, activity, and toxicity of 

the agent 

55. A method of determining/fficacy of a cancer treatment regimen, 

simultaneously introducing^ agent to a plurality of positions in a solid 

tumor in a subject in vivo; 

removing the tumor frefm the subject; and 

evaluating an effecrof the agent on the tumor in vitro. 

56. The method of claim 55 wherein the agent 

of agents and the introducing comprises distributing each of the 

a respective one of the' plurality of positions in the tumor. 

ity of agents to 

introducing an agent to a region of soiid tissue 

\e agent to a pluraiity of positions along an axis region of sol 

tissue in /ivo\ 

removing the region of soiid tissue from the 

evaluating an effect of the agent on the region of solid tissue in vitro. 
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58. The method of claim 57 wherein the region of solid tissue 

comprises a tumor. 

59. The method of claim 57 wherein the axis is one of a /luraiit 

parallel axes in the region of solid tissue, and wherein the introducing Comprises 

distributing the agent along each of the plurality of parallel axes. 

60. The method of claim 59 wherein the introducing comprises 

simultaneously distributing the agent along each of the plurality of parallel axes. 

61. The method of claim 59 wherein |ne plurality of parallel axes is 

arranged in an array. 

62. The method of claim 57, Comprising introducing at least two 

position markers to the region of soiid tissy6 along a respective one of the pluraiity of 

parallel axes. 

63. The 

position markers comprises 

respective parallel axes with 

claim 62 wherein the introducing at least two 

touting the at least two position markers along 

region of solid tissue. 

agents/knd the axis is one of a plurality of parallel axes arranged in an array 

jijtfn of solid tissue, and wherein the introducing comprises distributing each of the 

irality of agents to a plurality of positions along a respective one of the pi 



66. The method of claim 57, comprising at least one of imaging the 

solid tissue prior to the introducing, imaging the solid tissue concurrently with tj^e 

introducing, and imaging the solid tissue after the introducing. 

67. The method of claim 65 wherein the evaluating cocfiprises 

sectioning the region of solid tissue into a plurality of sections norm^rto the parallel 

axes. 

68. The method of claim 67 wherein the evaluating comprises 

detecting within the solid tissue an altered physiologic stafe that results from at least 

one of the plurality of agents. 

69. The method of claim 68 wherein the detecting comprises, with 

respect to the at least one of the plurality of agents, at least one of detecting a 

degree of permeation of the agent through th@ soiid tissue, detecting a 

physicochemical effect of the agent on the/ftssue, and detecting a pharmacological 

effect of the agent on the tissue. 

70. The method o^claim 67 wherein the evaluating comprises 

determining the effects of at least two of the plurality of agents on a same position 

within the region of the solid tjssue. 

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 ofihe solid tissue. 

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 soiid tissue. 
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73. The method of claim 67 wherein the evaluating comprises 

comparing a first effect of at least a first one of the plurality of agents on the soli 

tissue with a second effect of at ieast a second one of the plurality of agents o/f the 

solid tissue. 

74. The method of claim 65 wherein the evaluating comprises, with 

respect to at least one of the plurality of agents, assessing at least jzfne of efficacy, 

activity, and toxicity on the region of solid tissue. 

75. The method of claim 65, comprising deselecting at least one of 

the plurality of agents based on the evaluating. 

76. The method of claim 65, composing selecting at least one of the 

plurality of agents based on the evaluating. 

77. The method of claim 6$, comprising prioritizing at least two of 

the plurality of agents based on the evaluating. 

78. The method ofrclaim 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 subjec 

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 pluralityof agents based on the evaluating. 

80. The method of claim 78 further comprising one of (i) selecting at 

leastydne of the plurality of subjects based on the evaluating, (ii) deselecting at least 

on/of the plurality of subjects based on the evaluating, and (iii) prioritizing at least 

/o of the plurality of subjects based on the evaluating. 



81. The method of claim 75 wherein the evaluating comprises 

determining a level of altered physiologic state of the solid tissue near at least qt\e of 

the pluraiity of parallel axes. 

82. A fluid agent-delivering device comprising: 

(i) a plurality of needles arranged in an arrayf each of said 

needies 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 fluid communication with a respepfive one of the plurality of 

needles, and 

(iii) a plurality of plungers, a ffrst end of each plunger being 

received in a respective one of the plurality of reservoirs and a second end of each 

plunger being depressable such that depressing each plunger results in injection of 

the fluid agent through the respective one oj/the pluraiity of needles. 

83. A method for sele^fve delivery of a fluid agent to a solid tissue, 

comprising: 

(a) introducing plurality of needles of a fluid agent-delivering 

device into the solid tissue; an< 

(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 

'tissue in a therapeutically effective amount. 
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87. The method of claim 86 wherein outside the solid tissue the / 

agent is either (i) undetectable, or (ii) if detectable outside the solid tissue, the agfent 

is present at less than a minimal dose. / 

88. The method of claim 83 wherein the solid tissue comprises a 

tumor. / 

89. The method of claim 88 wherein the tumor ^selected from the 

group consisting of a benign tumor and a malignant tumor. / 

90. The method of claim 88 wherein the/umor is selected from the 

group consisting of a primary tumor, an invasive tumo/and a metastatic tumor. 

91. The method of claim 88 wherein the tumor comprises at least 

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 ceil, and an 

ovarian cancer cell. / 

92. The method of mam 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, chondrosarcoma4nd 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 

794. The method of claim 83 wherein the fluid agent comprises an 

agent that/fs selected from the group consisting of: 

/ (a) a gene therapy agent; 

/ (b) a chemotherapy agent; 

/ (c) a small molecule; 



(d) 
(e) 
(f) 

polynucleotide therefor; 

therefor; 

therefor; 

(j) 

peptidomimetic. 
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an antibody; 

a protein; 

one of a small interfering RNA and an encoding 

one of an antisense RNA and an encoding polynucleotide 

(h) one of a ribozyme and an encoding polynucleotide 

a detectable label; and 

one of a therapeutic protein, polypeptide, and a 

95. The method of claim 94 whereir/the detectable label is selected 

from the group consisting of a radiolabel, a radio-efpaque label, a fluorescent label, a 

colorimetric label, a dye, an enzymatic label, aJSCMS tag, avidin, and biotin. 

96. The method of claim 04 wherein the agent is selected from the 

group consisting of: 

(i) a gene tf^rapy agent that comprises at least one 

operably linked promoter, 

(ii) a sm6ll interfering RNA-encoding polynucleotide that 

comprises at least one operaoly linked promoter; 

(iii) /an antisense RNA-encoding polynucleotide that 

comprises at least one operably linked promoter; and 

') a ribozyme-encoding polynucleotide that comprises at 

least one operably/nked promoter. 

7. The method of claim 96 wherein the operably linked promoter is 

the group consisting of a constitutive promoter and a regulatable 
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98. The method of claim 97 wherein the regulatable promoter is 

selected from the group consisting of an inducible promoter, a tightly regulated/ 

promoter and a tissue-specific promoter. 

99. A method for altering a physiologic state in a solid/issue, 

comprising: 

(a) introducing a plurality of needles of a fluid ag/nt-delivering 

device into the solid tissue; and 

(b) administering the fluid agent into the so)l6 tissue by injection 

through said needles. 

100. A method for obtaining biological samples from a plurality of 

positions in a solid tissue, comprising: 

(a) introducing a multiple needfe device into the solid tissue, thereby 

placing a plurality of needles at a plurality oppositions in the tissue; and 

(b) generating negative pressure at a port of each needle of said 

multiple needle device under conditions4nd 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 methoia for obtaining biological samples from a plurality of 

positions along an axis in sr solid tissue, comprising: 

(a) introducing a multiple needle device into the solid tissue, thereby 

placing a plurality of creedles 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 sufficienjno draw into said needles a plurality of biological samples from said 

plurality oppositions in the tissue, and thereby obtaining biological samples from a 

pluralityyof positions along an axis in the tissue. 

102. A method of screening subjects for eligibility to participate in a 

finical trial of one or more agents, comprising: 
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(a) introducing one or more agents to a region of solid tlssu 

in one or more subjects in vivo by distributing each of said agents to a plurality c/ 

positions along an axis within the region in each subject; / 

(b) removing the region of solid tissue from each 91said 

subjects; and 

(c) evaluating each region removed in (b) foi/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, (jk) for any given agent or 

agents absence of a detectable effect of said agent oj/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 turgor, comprising: 

(a) introducing one or more candidate agents to a region of a 

solid tumor of known tumor type ipr 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 solicKtumor, and an agent that results in a lesser beneficial effect when 

introduced to the tumor receives a lower rating for development into a therapeutic 

ag^nt for treating the solid tumor. 
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CLAIMS 

1. A device for delivery of one or more agents into a solid tissue, comprising: a pluraiity of needles 

arranged in an array configured to deliver the one or more agents into the solid tissue along an axis 

of the plurality of needles; wherein the device is configured to deliver the one or more agents at less 

than a minimal dose required to produce a detectable effect in an adult, undetectable outside the 

solid tissue, or a therapeutically effective amount. 

2. The device of claim 1, wherein each of the plurality of needles is configured to deliver the one or 

more agents in a column-shaped region coaxial with respect to the delivery axis. 

3. The device of claim 1, wherein the device is configured to deliver a first agent to a plurality of 

positions within the solid tissue. 

4. The device of claim 1, wherein the device is configured to deliver a plurality of different agents to 

a plurality of different positions within the solid tissue. 

5. The device of claim 1, wherein the needles are close-ended. 

6. The device of claim 1, wherein the device comprises needles with micro pits over their surfaces. 

7. The device of claim 1, further comprising a linkage to a data processing system. 

8. The device of claim 7, wherein the data processing system is in communicable connection with 

the needle array. 
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9. A device for delivery of one or more agents into a solid tissue, comprising: a plurality of needles 

arranged in an array configured to deliver the one or more agents into the solid tissue along an axis 

of the plurality of needles; wherein the device is configured for passive delivery of the one or more 

agents into the solid tissue. 

10. A device for delivery of one or more agents into a solid tissue, comprising: a plurality of needles 

arranged in an array configured to deliver the one or more agents into the solid tissue along an axis 

of the plurality of needles; wherein an amount of agent in each of the plurality of needles is less than 

1 }JLL per needle. 

11. A device for delivery of one or more agents into a solid tissue, comprising: a plurality of needles 

arranged in an array configured to deliver the one or more agents into the solid tissue along an axis 

of the plurality of needles; wherein the device comprises more than one thousand needles. 

12. A device for delivery of one or more agents into a solid tissue, comprising: a plurality of needles 

arranged in an array configured to deliver the one or more agents into the solid tissue along an axis 

of the pluraiity of needles; wherein the device comprises needles coated with nanowire. 

13. A device for delivery of one or more agents into a solid tissue, comprising: a plurality of needles 

arranged in an array configured to deliver the one or more agents into the solid tissue along an axis 

of the plurality of needles; wherein the device comprises needles made from porous material. 


