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lontophoresis employs an electromotive force and/or current to
transfer an active agent (e.g., a charged substance, an ionized compound, an
ionic drug, a therapeutic, a bioactive-agent, and the like), to a biological
interface (e.g., skin, mucus membrane, and the like), by using a small electrical
charge applied to an iontophoretic chamber containing a similarly charged
active agent and/or its vehicle.

lontophoresis devices typically include an active electrode
assembly and a counter electrode assembly, each coupled to opposite poles or
terminals of a power source, for example a chemical battery. Each electrode
assembly typically includes a respective electrode element to apply an
electromotive force and/or current. Such electrode elements often comprise a
sacrificial element or compound, for example silver or silver chloride.

The active agent may be either cationic or anionic, and the power
source may be configured to apply the appropriate voltage polarity based on

the polarity of the active agent. lontophoresis may be advantageously used to



enhance or control the delivery rate of the active
agent. The active agent may be stored in a reservoir
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Al ternatively, the active agent may be stored in a
reservoir such as a porous structure or a gel. An ion
exchange nenbrane may be positioned to serve as a 5
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includes an impedance spectrometer and a processor. The impedance
spectrometer may be operable to determine an impedance of a compound and
the processor may be configured to compare the determined impedance of the
compound to a database of stored values. The system may further include an
iontophoretic drug delivery device operable to deliver the compound.

In another aspect, the present disclosure is directed to a method
for screening candidate drugs for iontophoretic delivery. The method includes
applying an alternating current to a bulk solution comprising at least one drug
candidate, measuring the impedance response of the bulk solution comprising

the at least one drug candidate, and ranking the at least one drug candidate
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CHRYER, deSeRie N THE SEYRRA S ShomeDRANINGS
i ont ophor et (£ th drawaleds, V@snticat e dineg dubnbers identify similar
20 elements or acts. The sizes and relative positions of elements in the drawings
are not necessarily drawn to scale. For example, the shapes of various
elements and angles are not drawn to scale, and some of these elements are
arbitrarily enlarged and positioned to improve drawing legibility. Further, the
particular shapes of the elements, as drawn, are not intended to convey any
25 information regarding the actual shape of the particular elements, and have
been solely selected for ease of recognition in the drawings.
Figure 1 is a functional block diagram showing a system for
evaluating a compound candidate for iontophoretic drug delivery according to

one illustrative embodiment.
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delivery according to another illustrative enbodi nment.
Figure 3 is a flow diagram of an assay for determ ning
the 1iontophoretic deliverability of a pharmaceuti cal
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Unless the context requires otherwise, throughout the
specification and claims which follow, the word “comprise” and variations
thereof, such as, “comprises” and “comprising” are to be construed in an open,
inclusive sense, that is as “including, but not limited to.”

Reference throughout this specification to “one embodiment,” or
“an embodiment,” or “another embodiment” means that a particular referent
feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment. Thus, the appearances of
the phrases “in one embodiment,” or “in an embodiment,” or “another
embodiment” in various places throughout this specification are not necessarily

all referring to the same embodiment. Further more, the particular features,
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features, 4 WD 2008/ 030503 PCT/ US2007/ 019414
structures, or characteristics may be conbined in any
suitabl e manner in one or nore enbodinments. It shoul d

b t [ it kG i
LIk ShardtedBed i bBorRIAEA b 69) e dher i on o
" tiore emipddinhents.ur al referents 5 unl ess the content

clearly dictates otherw se. Thus, for exanple

reference t# Shosjdpemofest tf@\t,agsulégeq@ thiscepgsifisadion and the
CngFg@%@ gg?f{'\s- tﬁg sgrg@.géle{og‘ﬁﬁgﬁ ﬁg{:dé\\égg&(e" |h9lﬁbv\gﬂhﬂgl referents

MhRsRItAE @BRENE cleally cﬁ&@tésdotﬁéﬁ:ﬂsbe TRk Efdr erainpldaeference to a
term”or" is generally enployed in its sense

i system fog evaluitiog'a cornpesnd handidatechior lanteratncbrytld dcugndehyery
. 10 As sed erein the term " menbr ane"
oISt T4 praresapbsnluBEs B URgIo FrosAtSgr 1 Ol Mo BRI apeessors.
o] "
it }6‘8& klfe R&ledBRAN grt%nﬁ &9 esgﬂ”{g ‘?ﬁk?oyé%ﬁ% its sense

f to an I'n ace.

ofriuhlidihg eandlaemlewmermntémkcﬂeémea‘cwtes otreplviss.
liquid, or gel, and may or may not have a distinct

I attice, noAscusasshereitkihe tetmﬁme\nmb;ran@rmaow— bWﬂd@ﬂy a layer,
t h t h
nbAfTe e malslidl WhERARBY direnn 36t PE PEBERLIR: rHIE P
sela Hr¥ﬁe't ﬁ’aag‘mﬁh 'tB%nClﬁfé 'l%lés%be&f ied otherwise,

bl ocki ng passage o I ons. n i'on selective

mmémame%cmay:mmlhe foma)a sdliak iquideof gelmand nsaycbamag not have
sel ecti ve nmenbrane, or take the formof a sem -

pardistinat dathegrnemerossd n]s\gg SHEEtURR rafi q4i°$5'nlén|f@r PHUGHHER- ge

sel ecti ve
Soberant s al b Ysebner e B RN R Hbmbrane’ means a
bﬁ%ﬁﬁbra‘?fe' Bt isl subRfaritifly Reletivé Yo fonsC bass;lﬁg ¢afaireidndwhile

the 1on. Charge selective nenbranes are typically
r elakirgipassage éfotheniohande inprselentive membirarnecsfoe example, may

t d t h b d

CFaa e forar @ Wbirae SERBTHS Mmambianos OF RN ERA TG forFLef a semi-
nﬁ%rﬁﬁggﬁl trjﬂgnfb‘?éﬁ'e of a cation exchange nenbrane, an

a

I"on exchange nenbrane, and/or a bi polar nenbrane. A
cation exchawagsed herein the term “charge selective membrane” means a

membrane that substantially passes and/or substantially blocks ions based
primarily on the polarity or charge carried by the ion. Charge selective
membranes are typically referred to as ion exchange membranes, and these
terms are used interchangeably herein and in the claims. Charge selective or
ion exchange membranes may take the form of a cation exchange membrane,
an anion exchange membrane, and/or a bipolar membrane. A cation exchange
membrane substantially permits the passage of cations and substantially blocks
anions. Examples of commercially available cation exchange membranes
include those available under theldesignators NEOSEPTA, CM-1, CM-2, CMX,
CMS, and CMB from Tokuyama Co., Ltd. Conversely, an anion exchange

membrane substantially permits the passage of anions and substantially blocks
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i ncl ude those avail abl e under the designators
NECSEPTA, CM 1, CM 2, CMX, 30 CM5, and CMVB from
Tokuyama Co., Ltd. Conversely, an ani on exchange
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bi pol ar nmenbrane. 15 As used herein and in the clains
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the "sem - perneabl e nenbrane” nmay take the formof a
membrane may permit the passage of some molecules at a first rate, and some
other molecules at a second rate different from the first. In yet further
embodiments, the “semi-permeable membrane” may take the form of a
selectively permeable membrane allowing only certain selective molecules to
pass through it.

As used herein and in the claims, the term “porous membrane”
means a membrane that is not substantially selective with respect to ions at
issue. For example, a porous membrane is one that is not substantially
selective based on polarity, and not substantially selective based on the

molecular weight or size of a subject element or compound.
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means a menbrane that is not substantially selective
with respect to ions at issue. For exanple, a porous
menbrane is one that is not substantially selective
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also retain an electrolyte solution.
As used herein and in the claims, the term “active agent” refers to a compound,
molecule, or treatment that elicits a biological response from any host, animal,
vertebrate, or invertebrate, including for example fish, mammals, amphibians,
reptiles, birds, and humans. Examples of active agents include therapeutic
agents, pharmaceutical agents, pharmaceuticals (e.g., a drug, a therapeutic
compound, pharmaceutical salts, and the like) non-pharmaceuticals (e.g., a
cosmetic substance, and the like), a vaccine, an immunological agent, a local or
general anesthetic or painkiller, an antigen or a protein or peptide such as

insulin, a chemotherapy agent, an anti-tumor agent.
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like receptor agonists, toll-like receptor antagonists, immuno-adjuvants,
immuno-modulators, immuno-response agents, immuno-stimulators, specific
25 immuno-stimulators, non-specific immuno-stimulators, and immuno-
suppressants, or combinations thereof. |
Non-limiting examples of such active agents include lidocaine,
articaine, and others of the -caine class; morphine, hydromorphone, fentanyl,
oxycodone, hydrocodone, buprénorphine, methadone, and similar opiod
30 agonists; sumatriptan succinate, zolmitriptan, naratriptan HCI, rizatriptan

benzoate, almotriptan malate, frovatriptan succinate and other 5-
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adj uvants, imunogens, tol erogens, allergens, toll-
i ke receptor agonists, toll-like receptor
ant agoni sts, immuno-adjuvants, inmuno-nodul ators,
I
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succinate, zolmtriptan, naratriptan HC, rizatriptan

bewéajbaiethealneutalepnm draﬂedaeedr&gsamhraqoemnaiuec aaanedl as
and other 5 8 WD 2 0503 S20Q7/ 19414
hyPEPHLGe agstpaﬂﬁem f%.rzr g'n%w %ﬁ%ﬁ#& aa&dﬂ gt aladies.

resi qul no |

agoniqst S anéj %gagﬁqg?ntﬁ&gxaﬁig:glédgf;aec:ﬁvg ra;qne?’g%nr%!)ur? ©
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zolpidemtartrate and simlar sl eep i nduci ng agents;

La;limdacalnd aptheainenazacaingihensaing, .béapzelaatebrb@nzgcame N,N-

Jﬁsﬁwﬁé g et Uiy B Begéo e, oV 8benzocaine,
'a@Péﬁ % é}ﬁggﬁﬁst@%&& , BUnfecRIiv, 'Uﬂfbwlé’éine

as pep es a pr ot el ns or treatnent of

Obe\mtiupl\aminel inetacamkeabutamben, bubanilicaime, | butethamine, butoxycaine,
exanpl es of active agents include anbucajne,
arreelbutaxyeaines 6abiaACae: FRAIEEIR: SENIDUCHAe, FBPRCaINe, cetacaine,
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didistdniné! AMEMSHF@R adiffethocaine, diperodon, dyclonine, ecognine,
N, N- d(f'mrret 'hyl gl yc%enzocal ne, gl y%yl benzo)((:al ne, 9
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ﬁ%@ﬁﬁéﬁ%ﬁ? alleog)éaedgg[t ?pﬁ%ﬁlhg.ﬁgg@a&é ‘Fri%r@ﬁrne, mepivacaine,

C hefaRaIres AidiRy| chisHR, vy redtRines m@ﬁam psticdine orthoeaine,
cycl omet hycai ne, di bucai ne, di net |squ|n

dioxethazadne parenthexyehing, m;nia@annmp enasH e, @aenol, piperocaine,
piridocaine, polidocanol, polycaine, prilocaine, pramoxine, procaine
(Novocaine®), hydroxyprocaine, propanocaine, proparacaine, propipocaine,
propoxycaine, pyrrocaine, quatacaine, rhinocaine, risocaine, rodocaine,
ropivacaine, salicyl alcohol, tetracaine, hydroxytetracaine, tolycaine,
trapencaine, tricaine, trimecaine tropacocaine, zolamine, a pharmaceutically
acceptable salt thereof, and mixtures thereof.

As used herein and in the claims, the term “subject” generally

refers to any host, animal, vertebrate, or invertebrate, and includes fish,

mammals, amphibians, reptiles, birds, and particularly humans.



ecogoni di ne, ethyl am nobenzoate, etidocaine,

euprocin, fenalcomne, fonocaine, heptacaine,
wheoaosisne, hexocai ne, hexyl cai ne, ketocai ne, PCT/US2007/019414

| euci nocai ne, | evoxadrol, |ignocaine, |otucaine,

mar cai ne, nepivacai ne, 20 netacaine, nethyl chloride,

nyrtecai ne, naepaine, octacaine, orthocaine,

oxet hazai ne Thaal i y&ﬁid&% hetBIH é’f%afbf‘éon\%}ﬁé‘ﬁ&é 8fly and do

phenol , piperocalne,” piridocal ne, polidocanol,
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(Novocai ne' ), hydroxyprocai ne, propanocaine,
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adurthrabtlade anteletierptid samplt celkt8ir es thereof. As used
herein andlnt e clainms, the tterm su ect ene

refers to a g@geglﬁma’sumep gq,qoc{stltg) |eCt9I Icurrer% flow,

' ré\’\ﬁrt{gy? @ Fefel%ntg th@%lgﬂgﬁsﬁib par Wgﬁe across a sample
9 e\@ﬁwéﬂ%@ﬁmrmﬁr@ﬁémﬁé @é&ﬁéeleﬁﬁ@thm éleetncal current

provided herein are for conveni ence only and do not
10 i fioeresults tingast: pe an lom@mqvgnmnttrﬁ%o@medmtheramhed potential

 coutnee o LTt aBPued BRRrBAY G EN & aptis GER) 5 piEodal (o.0.
T'Ee-liswc[&ﬂ]z ehké %‘.98§e<§h4er§ %%Prﬁhf gbsﬁdrﬁee&‘ &&PQF?RQ?D will also

i mpedan pect ronet er e system1

| bel sinlescidalewwith tr vdlyé iof 1=dasipl [ateed]. Tige rélatnm@mbeivma the
nmeasur e of opEosHl on to electrical current flow, and

t ppplied potantinb(k) ans theccurant fiowndns neunasthe impedance (2).
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to the applied potential difference. If the applied

pOXEnFiejuehey m_aspmnserrefms ito thet trangfenchanasteristio obadyyistem, that
§?%3B%H§5?5?Jt§h?%@pgé$@ﬁa| P GRAMRIE 466 MBS Rhase shift of
BB el A et o £ B BefAH 83pbled A
20 flow (1) is Tkl@dmpeﬂ%nbé@peowdefwem(@)operable to determine an
impedance of a compound candidate and may include an input signal generator
32 (e.g., a sine wave generator) configured to provide an input signal of
programmable amplitude and frequency, and one or more response analyzers
34 configured to obtain magnitude and phase information from a signal
25 response. The input signal generator 32 and one or more response analyzers
34 can be included in a single frequency response analyzer (FRA) 36, or
provided as separate components. The impedance spectrometer 14 may
further include a potentiostat/galvanostat 38.
| In some embodiments, the FRA 36 is configured to apply an
30 excitation signal to an electrode assembly, an electrolytic cell, an iontophoretic

delivery patch, and/or iontophoresis device that includes a compound candidate
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(X). Frequency response refers to the transfer
characteristic of a system that is, the input/output
relati onshi p. For exanple, the magnitude and phase
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excitation signal to an electrode assenbly, an

ecemppungcandisiate by applying abieguenty-swept sinerwayeatocthe

and/ or igntopghoresis, device that includes a conpoynd

csoapaupd Canbidals’ ARk tATbIBg e feeRSnRs 5 §ds png e one or
REP SHsleCarttiyiebre 8l FEtEmiRiiey fARAmPRdERYe vy ludes for

configured to anhalyze a response signal resultlng

f examples deterntining@t lsasyoake. of lam amplitadd @hdrEse gHife oFRA

36 may be ,conf(in%ured to provide inpedance
nEwRasHEsfEsignal of the somppundsandigaie forsafileag) tworsalected

Sb PR pBon A ioBLk R jmab PBRERIFER:, thg freauency of the

f HRérmaking QurBAt Abetedted fdRY 8rBhEE of BBolit MR HARES abbut MMHZ. In
conpound candi date for at |east two sel ected

f apgthen emdxdimeat; the frequendynof tbaraltematingcurretheselected from

enbodi nent, the inQed nce spectronmeter 14 may be
oBURRISN Q'8 r8EI08S AT ATRHHENCHFPESHE®: of the 10 conpound

o e SR A HERHE e s s

sagaahrorongssdr2y zedigital signal processor (DSP) (not shown), an
application-specific integrated circuit (ASIC) (not shown), and the like. The
control system 12 may also include one or more memories, for example, read-
only memory (ROM) 22 random access memory (RAM) 24, and the like,
coupled to the controllers 20 by one or more busses 29. The control system 12
may further include one or more input devices 26 (e.g., a display, a mouse, a
keyboard, and other peripheral devices). In an embodiment, the
microprocessor 20 may be configured to compare the determined impedance of
the compound candidate to a database 28 of stored values. The database 28
of stored values may include impedance data, flux data, ionic conductivity data,
resistance data, reactance data, ionic mobility data, diffusion coefficients,

transport numbers, statistical averages data for general iontophoretic trends,
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t he conpound candi date for at |east tw selected 15
frequencies of an alternating current. In an
enbodi nent, the frequency of the alternating current

i\/ﬁgﬁ%@%kédﬁ\%%té‘b G196 0P L1oFU YhibY A irtheR itiad partion

n another e Odl nmen requency o

alcbefficidint Wogh datd)tmolecalak ewight datanonic @datmipophilicity
regions of a frequency spectrum The contro system 12

nﬂ;ata selubildy giata, sthargs to 1@ss ration-datas inric mobily, data, reaction

CEietB i, RalefonoRiplidh pBleralifta; BRA 5 TRE, lyh embodiment,
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system 12 may al so include one or nore nenori es,
emanpidate based |mWommwrmR@sfbﬂLﬂ2/aiumbasemmm on the
menory (RAM 24, and the like, coupled to the
cmﬁa(%qr%rr@wbanﬁse one or nore busses 29. The control

system 12 2? edm¥ J éﬁc;&pse%lrgé‘l%adl%o%?sWeeﬂE{%%orgbﬁ%gte drugs for

devi ces 26

ofditopheretio H@ll@érg%%bﬁﬁﬁg to ARother aNiBediiveesimbotiitent.
m croprocessor may be configured to conpare the

det er mi ned AtpPédatheemethod 1RO inslystesrapplyingianzalternating current to
s e Slfin Sompy i aliBes dhn Ak STHlRAIS: Ao example the FPA

S5 RS0 3o B Al St spfng o

t ahleazbdhe Idlnm@)eaﬁdldateatTlsé appliechaitaragting datrenf may include an
general i ont ophoretic trends, 11 WO 2008/ 030503
PORWSEIG! Opmgramaiable amnlltudse angh Freguengya afregiesicy-swept sine

stored_val ue rther .inglude partiti

c SEE 2 e Rl ottt 4 B 4188 Wiliel Arn@llisine paip.and the

CIRE Ith Eértain dritfiSthitents ithe/ altgﬁltaﬁng%%'n‘ém | é%l@@tté’a bulk solution

charge to mass ration data, 1onic nobil ity

r eanprrising thieratiéast daeadrug eandidate inchidtat in@an ipotaphoretic delivery
In a

dat and the |ike. n
%ﬁp@ad@%@em@crﬁe{ygﬂﬁﬁwwr %@%@Hf%’%@f‘gﬂt"i samglaccell, and the

Pﬁeconpound candi date based in part on a determ ned
fl'ux value based in part on the neasured inpedance.

glr 8u;ef gr sh@ws 08, thet ethotOfcludes $eRRINNGLhE InPedabde response
of the bulk solution comprising the at least one drug candidate. For example,
the one or more response analyzers 34 may be configured to analyze the
impedance response of a bulk solution comprising the at least one drug
candidate to the applied alternating current. In some embodiments, measuring
the impedance response may include employing one or more data acquisition
techniques including alternating current bridges (e.g., for measuring ac
resistance, capacitance, and inductance), fast fourier transform techniques,
lissajous figures, and phase sensitive detectors (e.g., lock-in amplifiers), sine
correlation, and the like. Measuring the impedance response may further
include measuring the impedance response at two or more frequencies of the

alternating current, and obtaining at least one of an amplitude or a phase shift
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sol ution conprising at | east one drug candi date. For
exanple, the FPA 36 is configured to apply an
alternating current to a bulk solution conprising the

afor! trﬁge&i\%% #‘igaﬁﬁ‘r‘lﬂié@fa‘?’n ?mﬁdi?ﬂ?ﬁt%eﬁ\e%hﬁﬁm%ﬁg;)edance

curren e an 1 npuf signal of progra

argygponsd enay flirfhes dnshudey measuring tise irpsdande @ispendéof a
wave, a generated waveform a single sine wave, a
naPmposities opawisingat lepst one deug candidatedhrpugh at least one

TS b "By Bt oSl F0heh ol 0 ofboretc
A9 P Bres LODL PPN Ab Sl o sl
eherhbrang a chasggpselectivd mearttahegea bipdiar. m@hband, Glsemi-

the net hod incl udes neasuring the in‘gedance response
oPefmealygimembrans. & Pekp menhpnen gekmatibg anddhe lisel @

P8} SRR GRERE and B BT IR an Y GobiRER e resistive

i %‘i’&ﬁ%clﬁ&é@@ﬁfi&\t@bh@(éﬁé'dfu?GbWér‘Q We@%%cfié?bﬁﬂ tbiRliver the
at least one drug candidate to the applie

ahbt astonedrugicardidatel n sone enbodi ments, neasuring 25

t he i npedan response may. [ ncl ude enpl oyi ng one or

more data abgdPs: HHeAeIeEHRINGRBETPERANG frgoonse, the at least one
a : L _ .

rohRL PG A, BEEH T gof, o the roBitidd PeBBurco

t napedrion reepbnNselnes, Rdrikﬁtgednezﬁ‘mcflb@el b@mfaﬁﬁg thé aseasured

sensitive detectors (e.qg., lock-in anplifiers), sine
ctihpedancediespanse ttha databasemhelistprag values mpedueieusly noted,

AR MDA AR s R 5 Bl W orsucv
<58 R84 ol o A 0 couicine

Pand I (Kke./ Thépldcessor 20andy fuether hecafignedd td rank the at least
certai n enbodi nents, neasuring the jinpedance response

nfpe divg Raprdidata baredapart ehg dqt@rmiﬁggdlamd@lqeéaw%@ part on
e aPReR frsigaRae™ in BbeuRteimeRirafikia HstEfuner inolude
Exariielatifg e 8ofreSpsiidiNg nRla8URSY inhpudaiée ré@;%onse to a property
i ontophoretic 5 delivery patch, an iontophoresis
diegiuging a pagtitioraceef{ieiegt Clogh, iaomolssiutartweight, an ionic charge, a
lipophilicity, a solubility, a charge to mass ration, an ionic mobility, and the like,
and ranking the drug candidate based in part on the correlated property.
Figure 3 shows an assay 200 for determining the iontophoretic
deliverability of a pharmaceutical composition according to another illustrative
embodiment. The pharmaceutical composition may include, for example, at
least one candidate drug compound, therapeutic agent, active agent, or
pharmaceutical salts thereof.
At 202, at least one resistive or capacitive property of the

pharmaceutical composition is evaluated. Examples of a resistive or capacitive
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el ectrolytic cell, and the |ike. In an enbodi nent, the
resistive elenent includes an iontophoretic drug
delivery device operable to deliver the 10 at |east
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pbampmsdmnl widh anomnpedana:e)apecﬁrcnneﬂeuaﬂedn sﬁmmbedmeras
resistive or capacitive

2008/ 03050

POSagpino e impedans E?&@Pf‘?e V\fm%e iﬁ%'ecommﬁ'kon may

R R A et s i v

| afteinaRing durmint! IivSome emipediients avalrtingthefat 1dust one resistive
or capacitive property of the pharmaceutical composition may further include
evaluating the reaction kinetics of the pharmaceutical composition, candidate
drug compound, therapeutic agent, active agent, as well as other compounds of
interest intended to be used as redox (reduction-oxidation) reagents in an
electrode system requiring such. In some other embodiments, evaluating the at
least one resistive or capacitive property of the pharmaceutical composition
may further include evaluating the adsorption properties (e.g., physicochemical
properties, physiological processes affecting drug absorption, effect on reaction
kinetics, and the like) of the pharmaceutical composition, candidate drug
compound, therapeutic agent, active agent, as well as other compounds of

interest.
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i npedance response of the pharmaceutical conposition
with the inpedance spectronmeter 14. In an embodi nent,
evaluating the at | east one resistive or capacitive
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ot her conpounds of interest. 14 WD 2008/ 030503
PCOMpS33D7y comarising at least one drug candidate through one or more
resistive elements is evaluated.

In an embodiment, evaluating the ionic mobility includes applying
an alternating current to a composition comprising at least one drug candidate
and measuring an impedance response with an impedance spectrometer 14.
The impedance response may include at least one of a measured signal
amplitude and a measured signal phase shift. Evaluating the ionic mobility may
further include applying an alternating current at two or more frequencies to a
composition comprising at least one drug candidate, and measuring an

impedance response of a corresponding response signal.
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At 204, the at |east one resistive or capacitive
property is correlated to an iontophoretic transport
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Correlating may include, for exanple, performng a
conparison of the at |east one resistive or
capacitive property to stored resistive and/or 5

capaci tive pjtaparfng ifaicinbBHity CVEeMBE Sraph thd E&nﬁhéﬁigg including

and/ or chem cal "properties. I n sone enbodi nents, t
oatleast one drugpoanditbteris sbulk satuton isicorrefated & ther ioBl mobility
be configured to correlate the at | east one

gg?@?l%’%@“%ﬁ}%@ﬂ% PLENORE HpEstive elements. okeagltingtmay include

" EABRAR she e RBHER o oot B aRREEARIEE il oy st
| anbaRK Rshi® Arality thridagh t9e at a8t 86é BF MdiE Yesistive elements to a
i ontophoretic transport val ue estimte. Ranking may

i stdred érangpoift waliengCarrelatipg mayofurthier include estaplishing a statistical

val ue estimate for the pharnmaceutical conposition.to
sfejatienshin Repween glgtlgnlfcdpoélmyeqf G L&Fﬁgéqandldqate in a bulk

c Ltj L i S e . 4
CSTRBBh oMo il mE0TRy FFBIGH BEDICa 89 o PoRELBitve

C eRfrh@nts €n aA grabdditreat thaomecsihbrAle sitive @iérheats may include
based in part on the determ ned iontophoretic

t marieplophoredicudeligeryi patce. Fi gure 4 shows a net hod 300
therapy. A 28997, BRiSTaRREIRHE TanRport yAlis Sl ety Bie Shug
<SP Hetoibas Tetarf gl Aeionophaistic farfspertVajue,
cestimatd may inclupe idividipg &t curesrsttdemséty dssociateddvittathe drug

t hrough one or nore resistive elenents is eval uated.
| Gapdidalmbytheesm ofearieat dagsitieeof ahthe ieppipresgnt in, for example,

I AC A . e r . .
oDl B0 ARl ool SR B8, B4 P E bolrRisRag that fastion to
afkk [RASHOLNGY 8Nthel RARFESTor RTRRING atVehbt fe HAREEaSQate in a
spectroneter 14. The i npedance response may incl ude
abulkesdutiamand/or to thesisnicaobilitynthrougtpone odmaradesistive
ms&sured signal phase shift. Evaluating the ionic

nERTMEMS. may further include applying an alternating

current at tna G, A& HEEHEPRLSEFatd embSARRM, ihdlding what
[ g

conprising at "I'east one drug candi date, and measurin
aps @8sdribleadanse Abeaet) &enétfinended te beaxhaugtive sp tkmit the

S’Ie?nnbaz)ld'iments to the precise forms disclosed. Although specific embodiments of
and examples are described herein for illustrative purposes, various equivalent
modifications can be made without departing from the spirit and scope of the
disclosure, as will be recognized by those skilled in the relevant art. The
teachings provided herein of the various embodiments can be applied to other
problem-solving systems devices, and methods, not necessarily the exemplary
problem-solving systems devices, and methods generally described above.

For instance, the foregoing detailed description has set forth
various embodiments of the systems, devices, and/or methods via the use of
block diagrams, schematics, and examples. Insofar as such block diagrams,

schematics, and examples contain one or more functions and/or operations, it
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correlated to the ionic nobility evaluated through
the one or nore resistive elenments. Correlating may
include correlating the ionic nobility of at |east

owm e %d@%ﬁ@bd’ﬁ?@héé‘é &.h&d h thelatt iHak eBcRiGhdtid® drftbiCoperation
mobility through®the at | east one or nore resistive

e wdtimmsscht bloak dsaglam flowobarts, torvextaotpleCoan bedmpigmented,
r iy andoe ealaciveboby Grwerranse of haghware. seflwpre, fimware,
gt'a)g. ﬁ{l{%ﬂy %ﬁpddoﬂ%lo?ﬁcﬂhgeg%’éfk In SR ErhB8dikfent e Qgééznt subject

ough | east Cona or rore F e

ehwtrﬁay be |ma|e$nmeu WRIApplidiRioABpeifidteyrafs Sirbyits
el enents may i nclude 10 an iontophoretic delivery

péASICs)AtHaBReverathaserskilleddn dine arttwill iegrgnizes thai¢he embodiments
eStSéﬁrate,a f];f’gre{r]tq E’Ieyvgﬁreo?,rhl A d&%%i;néqjﬂ}?%lgbﬂj Ug;‘)jlemented in
e%féd&tr@erg@%%t%@ L:E&ﬁbsd 'ag'o‘ﬁ'erkg' ééérﬁEEte‘?gJ?é%rta}hs running on one

assocl a rug can

CloF heate cdemRiterse@. @f aﬁbhetdienwr@rmogramsMnmng ohane or more
exanpl e, 15 the pharmaceutical conposition, and/or the

I |CQmPUé¢fCBK$¢ﬁm§) &SiaNg eMAPTg PG AR ruBning1Rn rMPEMore

oropteleiata.g IR EIbIS B difs HhatkBlad BER, Mg, gn.one or
LY ﬁé)ﬁcéﬁo‘f’é‘ @é‘ |cher9&%0er3 a8 fir@ars! &'E%n\*nﬂuaﬂ')hény

above ‘descri pti o l'ustrated embodi ments,

i raofnhhatmmﬂmeteon@nd malmsrgrmgjthemtdmﬁnﬁbsd/oawmng ghe code for
not i ntended to be exhaustlve or to

et gPiwAtesand of Aenwak:VeRId ke wgllem%n Hl?e%?"rﬂf PRS QfArdinary
KD e BRI HREE R i isgBtetac ™ ar i ous equi valent

nodi i cati ong agamioRetHiReskiHedR Whe BRRGAN bippeedisterthahthe
spirit and scope of the disclosure, as wll be

r ecechanisrds bf taughsd beedin aredapable loé bﬁmmafﬁlbuad as apgogram
C PEoioHh AL acian SO #k s 2 Istrati siSegimans Rglies equall
S¥Soardke sged’f'tﬁg rt?dqu‘Farrfgé% gﬂggggpﬁeé}ggﬁ%ﬁfd bé(eé fbeactually carry

exenplary em sol i ces
mhq@d@ﬁmmahl \ExAeqsles bedngabbweanr‘r@amedmsmmmde buhare not

foregoing detailed description has set forth
limited to, the following: recordable type media such as floppy disks, hard disk
drives, CD ROMs, digital tape, and computer memory; and transmission type
media such as digital and analog communication links using TDM or |IP based
communication links (e.g., packet links).

The various embodiments described above can be combined to
provide further embodiments. All of the U.S. patents, U.S. patent application
publications, U.S. patent applications, foreign patents, foreign patent
applications and non-patent publications referred to in this specification and/or
listed in the Application Data Sheet are incorporated herein by reference, in
their entirety, including but not limited to: U.S. Provisional Patent Application

No. 60/842,439; filed September 5, 2007, Japanese patent application Serial
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vari ous enbodi nents of the systens, devices, and/or
nmet hods via the use of 30 block diagrans, schematics,

wapasesEnpl es. | nsof ar as such bl ock di agrans, PCT/US2007/019414
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schemati cs, and exanples contain one or nore functions
and/ or operations, it 16 WO 2008/ 030503
PCT/ US2007/ 019414 w |l be understood by those skilled

I Nd. f@ ﬁoc?ame@md?ctﬁ vCﬁg@ﬂ @W$Ja%@tpmlcaﬂgﬁwﬁ HO4-

such I'agr ans, ar't's exanpl es can
| 2O72WEnissdked on Mamhcﬁ,:@JODQ aﬂsntupaneselﬂa&emn Nel :}040@1 7aJapanese
w de range of

vPﬁtQ!’ﬁIaW“%ﬂbegﬁ%@'rMQ i bhoam?ﬁacﬁ*ed Fﬁbmaéy éﬂbé%ﬁ?%mvmg

AP REGET Bl AR oNe 205741 48 Aok L SEFR PR Soral o

Hawey3a765 hré%eFémbfyeﬂz I mgghﬁaarng J@dalneéémwnbatfmrt Rat 2000-
the enbodi nents di sclosed herein, in whole or in

p229129alapwesqLpatahteannhyailcvrpSenamem 104141 %,fied ffebruary 19,
[ d

- 08B nGAGRo Jamanese Rubloalon e LIRS G20 arahesd patent
”‘é@?hé’ét r§<5'??‘a|rr\5’6‘”l'1”@4%‘16°ri*‘ii’eooifelSrl‘ExraE;{1 18 ’Fé’éﬁ’%a‘?/\’ng Japanese

ne or nor

MPublicatiu Nel 2e0s-262397; Japmemtémldp@nsétmssensl NG, 11-
nor e EZ rans runnlng on one or nore processors

( 848772 rfiled bgboeary < P99 aRaving dapareseP ubkcaliontNe 2G00-

R
A 0. S

diapplicationeSerial ledﬁt 099008, HitexApkii 6, I1EQ99 having Japanesé |
appreciate that th nechani snms of taug ht herein are

cpilication N@em@p@ﬁg@% plaraness p@t%t@g}pélﬁ?t'% satakNen11-

aﬁﬁggpﬁeﬁi?& P Etood il badthdse MabIaliby fo. 2000-288007;

PEGT Pa{eaﬂ abw@at@fn Wiapeh2 Jresde) dileEdag 185 2002 thaving PCT
actually carry 20 out the distribution. Exanples of

s iRybticatieraNoy Q03813242 9icl 5l patenttpubdieatian Nol 26056870840 A1,
aPoRlshedMarch 3k 2015 apsneds el stpfiaion 2ogasSTEY Y. fled
d?ﬁgﬁ?{a‘ﬁ% 9T U, 8ngrolls %?érﬂ%lppf@agmn'@@hé %b/ 7,952,

nal’og 'communicat| on u3|ng
b fieiNogembeni 6200 Japakesd patent apgﬁd@ibnl Seria No. 25)04 347814,
a

Igelﬁﬁvﬁr@hg;lges gg Ogcl)orzer.ljgf)ageegg {)Iat%%? appltljc\:/a%o%asnenal No. 2004-357313,
filed December 9, 2004; Japanese patent application Serial No. 2005-027748,
filed February 3, 2005; andJapanese patent application Serial No. 2005-
081220, filed March 22, 2005.

Aspects of the embodiments can be modified, if necessary, to
employ systems, circuits, and concepts of the various patents, applications, and
publications to provide yet further embodiments.

These and other changes can be made to the embodiments in
light of the above-detailed description. In general, in the following claims, the
terms used should not be construed to limit the invention to the specific

embodiments disclosed in the speciﬁcation and the claims, but should be
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provi de further enbodinments. Al of the U S patents,
U S. patent application publications, U S patent
w@ppBlamdd ons, foreign patents, foreign patentPCT/US2007/019414
appl i cations and non-patent publications referred to
in this specification and/or Jlisted in the
Application Data Sheet are incorporated herein by
r %Bﬁét‘?tﬁ‘é@to ineuug%%u P&iibI %H&ilhﬁentsr‘&leg'vﬂ& i%tfuw%ope of
limted t Priovi si onal Pat ent ication
6%814/2]6‘?89 to WihickhdsiiStpndleiniearebentizd? Achmpdmglyetlm‘smpe of the
application Serial 17 WO 2008/ 030503
pevention shal polyi e crpstrygskanddebned by de reereobthe appended
13%@3 havi ng Japanese Publication No. H04- 297277,
8 on March 3, 2000 as Japanese Patent No.
3040517; Japanese patent application Serial No.
11- 033076, filed February 10, 1999, having Japanese
Publ i cati on No. 2000-229128; Japanese patent
application Serial No. 5 11-033765, filed February 12,
1999, havi ng Japanese Publication No. 2000- 229129;
Japanese patent application Serial No. 11-041415,
filed February 19, 1999, having Japanese Publication
No. 2000-237326; Japanese patent application Seria
No. 11-041416, filed February 19, 1999, having
Japanese Publication No. 2000-237327; Japanese patent
application Serial No. 11 10 042752, filed February
22, 1999, having Japanese Publication No. 2000-
237328; Japanese patent application Serial No.
11- 042753, filed February 22, 1999, having Japanese
Publ i cati on No. 2000-237329; Japanese patent
application Serial No. 11-099008, filed April 6, 1999,
havi ng Japanese Publication No. 2000-288098; Japanese
pat ent application Serial No. 11 15 099009, filed
April 6, 1999, having Japanese Publication No.
2000- 288097; PCT patent application WO 2002JP4696,
filed May 15, 2002, having PCT Publication No
W003037425; U.S. patent publication No. 2005-0070840
A, published March 31, 2005; Japanese patent
appl i cation 2004/317317, filed OCctober 29, 2004; U. S.
provi si onal patent application Serial No. 60/627, 952,
20 filed Novenber 16, 2004; Japanese patent
application Serial No. 2004-347814, filed Novenber
30, 2004; Japanese patent application Serial No.
2004- 357313, filed Decenber 9, 2004; Japanese patent
application Serial No. 2005-027748,
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filed February 3, 2005; andJapanese patent application
Serial No. 2005 081220, filed March 22, 2005. 25
was@ens®sodf t he enbodi ments can be nodified, iPCT/US2007/019414
necessary, to enploy systens, circuits, and concepts
of the various patents, applications, and
publications to provide yet further enbodi nents. These
and ot her changes can be magg Aimg he enbodi ments in
light of the above-detail ed description. In general,
inthe followng clains, the 30 terns used should not
be construed to limt the invention to the specific
eMtiinelagediiscl osed in the specification and the
claims, but should be 18 WO 2008/ 030503
PCT/ US2007/ 019414 construed to include all possible

enbodi ment s 1al ong, wetHbd fae sEidehi mwéte,oﬁg]eé ¥ct i6Mfophoretic
to which such clainms are entitled. Accordingly, the
sdelpeerpf carprisingvent i on shall only be construed and

defined by the scope of the appended . clains. 19 WO, .
20081 030503 2PBY NGB aNPERIAg SONEThias bulsAIuin epPHsg at
i B sto é&g@ Hgﬂditi?fe‘scr eeni ng candi date drugs for

i ont opRore ¢ delltvery, conprising: applying an

al t er nat i ngnadsiueing dndinfbedlahke $@dprservfapeBulkssdigti
| east one drug candi date; neasuring an inpedance

r eempnsingdhetatdeantionestiugicaodidatei@ndi si ng the at | east
one drug ca

ndi,dat g: d_ranki t he | east .one _dru
candi date. pEIY fie,driEagfohs da chndiiatn BoRpd dhRell offthe
AR ] it isfg th@astlieast
oRARRE Proddhi@teSpgRebt B8 LNTROAROA Solithishiy 2R isast one
ldndrecandidateasuri ng the i npedance response of the
bul k sol ution conprising the at |east one drug

2. The method according to claim 1 wherein measuring the

impedance response of the bulk solution comprising the at least one drug

candidate comprises measuring the impedance response at two or more

frequencies of the alternating current.

3. The method according to claim 1 wherein measuring the
impedance response of the bulk solution comprising the at least one drug
candidate comprises obtaining at least one of an amplitude or a phase shift of a

response signal at two or more frequencies of the alternating current.

4. The method according to claim 1, further comprising:
determining a flux value based in part on the measured
impedance response of the bulk solution comprising the at least one drug

candidate.

5. The method according to claim 1 wherein the bulk solution

comprises two or more candidate drugs.
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candi dat e conprises neasuring the inpedance response

at two or nore frequencies of the alternating
w@eosesits03 3. The met hod according to claiml1l Wer/E52007/019414

nmeasuri ng the inpedance response of the bulk solution

conprising the at |east one drug candidate conprises

obtai ning at | east one of an anplitude or a phase

shift of a e’espoﬂw%emélr%?ﬁéccj)trdiﬁ]ﬁgo%‘iaimo’f efuhﬁsﬂee&ﬂghtﬁgg:

of the alternating current. met hod ‘accordi n

claim 1, fumhéassurignipeiisipedanceledspomssiofia corhpositiortomprising
based in part on the neasured inpedance response of

t 188 least enedirugicandisiain reualy at Ie@rggow &esistivenelemeny; and

candi date. 5, 'I'.hetﬁret hod a@cordi ng.to ﬁ%aig 1 vvhergi n

the bul k sol8PKIBH the SRPESEON GRS ME ALRFPtRI%ITUI

dr, i

RS BTG Re P S e g ek fhspBned Ifough the a
méeastronegesistive @@dantce response of a comnposition

conprising at | east one drug candi date through at
| east one resistive elenent; and ranking the

contt dat e bdseq” AT posay B Blerfigg (Peoritbpbrgic getiverabiity of
r%sﬂ%rﬁfadéﬂﬁi@éllgibrﬁé‘@siﬁén,_doﬁﬂﬂsir@e resistive el ement.

7. An assay for determ ning the 1ontophoretic
del i ver abi | ievalustingaatjéast aneceasistivg oc capasitiveé property of the

conprising:. evaluating at |east one resistive or
cd’E‘%&’i“?P@&t"ﬁ(jGBm't 'the pharnaceuti cal

. ition: . e

caphor ti ve. FFURISFRS 62K e (oRRke BEALATNR bty to an

VabmepRéeidticatahshort vaee phtimarcior the phameagzesical eompaegition; and
ranki ng the conpound based in part on the i
i ont ophor et irankipgiBe epmpoyad ikasedtin parton He igpiophgEetic transport

accor di to claim7 wherein the pharmaceuti cal
c s peTRte

conpri ses at | east one candi date drug
compound.

8. The assay according to claim 7 wherein the pharmaceutical

composition comprises at least one candidate drug compound.

9. The assay according to claim 7 wherein evaluating the at
least one resistive or capacitive property of the pharmaceutical composition
comprises: applying an alternating current to a bulk solution comprising the
pharmaceutical composition; and measuring an impedance response of the

pharmaceutical composition with an impedance spectrometer.
10. The assay according to claim 9 wherein measuring the
impedance response of the pharmaceutical composition comprises measuring

the impedance response at two or more frequencies of the alternating current.

11.  The assay according to claim 7 wherein evaluating the at

least one resistive or capacitive property of the phafmaceutical composition
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9. The assay according to claim7 wherein eval uating
the at |east one resistive or capacitive property of

wao bh@spsEniaceut i cal conposition conprises: appdHUSIPOEMI414
alternating current to a bulk solution conprising the
phar maceuti cal conposition; and nmeasuring an i npedance
response of the pharnmaceutical conposition with an
| i 3 . « .
o PEFEAGES, AEfihG MEAimat  plirth AR SO ardtising the

t Ehapﬁ&e‘mm@uwmpbsiﬁonpmd bbtaining 2 ldastone®iaLmagitude or a
t he i npedance response at two or nore frequencies of
t RBase sbifiefia ragpense signal for thepeagvaesuticat eempagitiop, with an

claim 7 wherein evaluating the at |east resistive

o IREHARGS SHIEPAMORIER () WP & O G R HE s Gane aitermating current.
conposition 21 WD 2008/ 030503 PCT/ US2007/ 019414

conprises: applying an alternating current to a bulk

sol uti on corgri siThg dssay acbarding tutlairal7 wieneosevaloating the at
and obtai ni n& at | east _one of a nmagnitude or a phase

siaast ope resiplivp BhsaPaGitiRapropsrty o g RBAIMRRGAUtICARFomPosition
CBORBFSLb PpVh CAsrh BRE E B AHTBI Bl eptPosion

ThR\ahspin #FpRtéEHei@dfigedelvénpatchl And addsaring G ifrfhedance
at |east one resistive or capacitive property of the

p hesponsedfitibe phaomacaliticabcomposition swith: arajpppedangesspectrometer.
alternating current to a pharnmaceutical conposition

i ncluded in an iontophoretic drug delivery patch; and

Comosi {1 on 5  h 58 TEHEREBRafa & ol MWAEIERY i aft@ast one

megdistiveasricerpdicitvet propéay is selebted diom andmpedangs tamivdic mobility,
resi stive or capacitive property is selected froman

i Aptiliusier cogfficienti & trapsport nymbes, and flusvalye.

coefficient, a transport nunber, and flux value. 14. A

met hod for eval uating drug candi dates for

i ont ophor et g dW‘rﬂeﬂ?ﬁ!@%vaﬁ@ﬂﬁ%id?lh@@éncﬁldéie'é%} [¥tophoretic

the ionic nobility of a conposition conprising at

| dasg thevapy, dontprisémgli date in a bul k sol ution;
eval uating the ignic npbility of a conposition

conpri sing svahuaaas the ienigmegilibaata &am%ﬂmw@mmﬁéwat least
Bh& orrﬁa 'chii\ﬁgteefneéTBUﬁ(Ss'olution;

evaluating the ionic mobility of a composition comprising at least
one drug candidate through one or more resistive elements;

correlating the ionic mobility in a bulk solution to the ionic mobility
through one or more resistive elements for the drug candidate; and

determining an iontophoretic transport value estimate for the drug

candidate.

15.  The method of claim 14 wherein evaluating the ionic
mobility comprises applying an alternating current to a composition comprising
the at least one drug candidate and measuring an impedance response with an

impedance spectrometer.
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correlating the ionic nobility in a bulk solution to

the ionic nmobility through one or nore resistive
web®@s®sises f or the drug candi date; and deter m PCHYSENT/019414

i ontophoretic transport value estimte for the drug

candi date. 15. The nethod of claim 14 wherein

evaluating the ionic nobility conprises applying an

al ternating irrefte h%tl’g)d:@frﬁ?é’@ﬁ lE1‘\5‘i)\,”hé?éi'?ﬁptﬁla~°’fr'nF3€dalgtlil§response

at | east one drug candi date and neasuring an I npedance

r és pelestedifrom atreastropedsfrcmeapadd sigraleamplidd&@nd a measured
2008/ 030503 PCT/ US2007/ 019414 16. The nethod of claim
15907 pbege SHKL. | npedance response is sel ected from at

| east one of a neasured signal anplitude and a

neasured signal phase shift. 17. The nethod of claim

14 wherein eval uatHegetHtRl bdaifn 14 WHereinve\eMBRINgS®E ionic
applying an alternating current at two or nore

f meohiitycdomsprises appdying apcalternatingcurpentsat tgoanr neresrequencies to
one drug candi dat e and asuring an inpedanc .

- d8p GREDORGIONGAIMPTIAING AbleARboBs Urg eandidaieAnd measpring an

t ' . j t :

oM EpRHa RS Rtrsse THLEaLor 8 bt fiBte Wb Mieldhemating
CQupiense an iontophoretic delivery patch. 19. A system

for evaluating a conpound candi date for iontophoretic
drug delivery, conprising: an inpedance spectroneter,

operabl e to deteryi ne an jnpedanc f. a, conmpound: an
i ont ophor et i\%' dru ed’é‘@ﬂ?f@r 5&%3&839 Cg%’é‘r ‘{l;ﬁyvg%{%nqhe one or more
deLLuer : wgured to
canpafite efeyiREBAltRics A onooreRcaa e BRlchS [ o
dat abase of stored values. 20. The system according to
claim 19 wherein the processor is further confi_aured
to rank the Gonpdlaysteasien evalugting aserapeceandidate for

iontophoretic drug delivery, comprising:

an impedance spectrometer, operable to determine an impedance
of a compound;

an iontophoretic drug delivery device, operable to deliver the
compound; and

a processor, configured to compare the determined impedance of

the compound to a database of stored values.

20. The system according to claim 19 wherein the processor is
further configured to rank the compound based in part on a determined

impedance.
21.  The system according to claim 19 wherein the impedance

spectrometer is configured to determine the impedance of the compound for at

least two selected frequencies of an alternating current.
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i npedance. 21. The system according to claim19
wherein the i npedance spectroneter is configured to
wa@ledsnsisne t he i npedance of the conpound for aPCT/UEE1/019414
two selected frequencies of an alternating current. 23
WD 2008/ 030503 PCT/ US2007/ 019414 22. The system
according to claim 19 wherein the stored val ues are
selected fr a bPSAR i ;
flux data. (22:32 Tﬁ@es%%tgm accg(? ﬁ?ﬁgkt% (I)'ﬂ::Tb a\lﬁrqwé%n He stored
whallggatehselectpddaome @ set pé rhpedaicer data anaes 8él f flux data.
determ ne the inpedance of the conpound for at |east
two sel ected frequencies of an alternating current.

24. The syst acgor di toclaim1 [ h .

deter m et TpectiiterSem SrebiBhdid AT fietelf the impedance
| apdlctreRfutef ispetamb ith ddeeriise Hamspediiickiof tHe coipdund for at
system according to claim 19 wherein the processor is

f Ueastdwocseiéitgd frediuenciestof ami alterratinguourvertitue based in

part on a determ ned inpedance of the conmpound. 24

24. The system according to claim 19 wherein the determined
impedance of the compound includes at least one of an amplitude and phase
shift.

25. The system according to claim 19 wherein the processor is
further configured to determine a flux value based in part on a determined

impedance of the compound.
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