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compounds because of problems with, among others, stability, solubility, and

bioavailability. In most cases, pharmaceuticals are administered in a pharmaceutical
formulation comprising the active ingredients and excipients. It is well documented that |
25 physical and chemical properties, such as stability, solubility, dissolution, permeability, and
partitioning of most pharmaceuticals are directly related to the medium in which they are
-administered. This is because the medium affects the physical and chemical and chemical
environment of the active ingredient, e.g., a pharmaceutical. The physical and chemical
) properties of drug-m-formulatton mixtures are dlrectly related to pharmacologlcal and
30 pharmacokinetic properties, such as absorptxon, bioavailability, metabolic profile, tox1c1ty
and potency. Such effects are caused by physical and chemical interactions between the
excipients and the pharmaceutical and/or physical and chemical interactions between the
excipients themselves. Other properties influenced by the formulation in which a

pharmaceutical is administered include mechanical properties, such as compressibility,
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identifying the combinations that have optimized properties are not known. Today, since it
is more cost effective, most pharmaceuticals are distributed and administered in the
30 standard, un-optimized formulations, see e.g., Allen’s Compounded Formulations: U.S.
Pharmacists Collection 1995 to 1998, ed. Loyd Allen.
Unfortunately, present day pharmaceutical formulation research and development,
still relies on a select few excipients and retro-fits the active ingredients into well-known

oral or parenteral formulation systems. This invention resists the traditional approach.
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25 The invention thus encompasses the hxgh-throughput testing of pharmaceutical

formulations in order to determine the overall optimal formulation for any particular

-
t

ingredient, or to optimize any particular desired property or results, e.g., bioavailability,
potency, release, stability, and the like; or both. To applicant’s knowledge, a systematic,
high-throughput method for formulation generation, screening, testing, and analysis, has not

30 been published prior to this invention. Moreover, an automated system for the generation,
screening, and testing of such formulations is encompassed by this invention. Finally,
computerized analysis of such data is encompassed by this invention. Specific
embodiments of this invention are described in detail below.
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@) the identity of the additional component,

20 (ii) the ratio of the component-in-common to the additional component,
or
(iii)  the physical state of the component-in-common; and
(b) testing each sample for one or more properties.
In yet another embodiment, the invention concerns a method to measure or detect an
25 interaction between components, comprising;

(a) preparing an array of samples, each sample comprising at least two
components, wherein each sample differs from any other sample with respect
to the identity of the components; the samples may further differ with respect
to the ratio of the components, or the physical state of the components; and

30 (b) testing each sample for one or more properties.

In this embodiment, the samples do not have a component-in-common. The method
is useful for testing mixtures of components, such as chemical fragrances, where each
component has a different identity or chemical formula.

Preferably the samples are prepared, tested, and analyzed automatically and the data

35 stored and/or analyzed by a computer. Preferably, the component-in-common is an active
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is useful for testing m xtures of conponents, such as chem cal fragrances,
where each conponent has a different identity or chem . ‘
Pr eferabl“}of’wgg'anpl es are prepared, tested, and anal yzg’gkgjgﬁwiﬁcal ly and
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control for said REPPEidrali§ offRSERctopbAAPR the AN dmpoRat! e sanpl
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sanpl e agrochemical, the active component of a consumer product formulation, or the active
component of an industrial product formulation. Most preferably, the active component is a
pharmaceutical. The samples and components can be in the form of solids, liquids, gels. -
25 foams, pastes, ointments, triturates, suspensions, or emulsions.
In still another embodiment, the invention concerns a system to measure or detect an
interaction between components, comprising:
(2) an array of samples, each sample comprising a component-in-common and at
least one additional coinponent, wherein each sample differs from any other sample
30 with respect to at least one of:
@) the identity of the additional component,
(ii)  the ratio of the component-in-common to the additional component;
or _
(iii)  the physical state of the component-in-common; and
35 (b) a sample tester to test each sample for one or more properties
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30 with respect to at least one of: (1) the identity of the additional
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(b) a sanple tester to test ‘each sanple for one or.nore properties -5 WO
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i nteractifon or detecting a lack of an 15 interaction. Figures 2A and 2B is

a nore detailed schematic of RFBSESS .1 o rpul ate and  anal yze multiple
sanpl es, for properties such Mﬁ?&ﬂ%—%ﬁﬁm = PLC) and estinated
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vari ous exci pi eﬁ’cggwf Afadep is pmore detailed schematicnp percessia fopnulate and Fi gure 3A
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ref or mul2et siRmall oftAE pikess wherein liquids are deposited into an array, dried, reconstituted and
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Figure 3A is a graph of the solubility (absorbance) of 3,500 unique formulations
containing griseofulvin with various excipients in water. Figure 3B is a graph of the data in
Figure 3A plotted to show standard deviations for each of the unique formulations.

25 Figure 4 is a graph comparing solubility (absorbance) of the commercially available
pharmaceutical with five lead formulations (TPI-1 to TPI-5).

Figure 5 is a graph of the ratio of the solubility of various reformulations of one of
the lead formulations, TPI-3, reformulated with only one or two of the three excipients
shown in relative ratios in the accompanying “pie”. Figure 6 is a graph of the ratio of the

30 solubility of various reformulations of a lead formulation, TPI-1, comparing the effect of
reformulating the formulation with one or two of the three excipients in the lead
formulation, demonstrating that some excipients actually decrease solubility.

Figure 7 is a graph of the ratio of the solubility of various reformulations of one lead

formulation, TPI-2, showing the effect of reformulating the formulation with one or two of
35



the lead formulations, TPI-3, reformulated with only one or two of the
three excipients shown in relative ratios in the acco ie"
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samples, more preferably, 10,000 or more samples. An array is typically comprised of one

or more sub-arrays. For example, a sub-array can be a 96-well plate of sample wells.
As used herein, the term “sample” means a mixture of a component-in-common and
25 one or more additional components. Preferably a sample comprises 2 or more additional
components, more preferably, 3 or more additional components. In general, a sample will
comprise one component-in-common but can comprise multiple components in common.
A sample can be present in any container or holder or in or on any material or surface, the
only requirement is that the samples be located at separate sites. Preferably, samples are
30 contained in sample wells, for example, a 24, 36, 48, or 96 well plates (or filter plates) of
volume 250 ul available from Millipore, Bedford, MA. The sample can comprise less than
about 100 milligrams of the component-in-common, preferably, less than about 1 milligram,
more preferably, less than about100 micrograms, and even more preferably, less than 100
nanograms. Preferably, the sample has a total volume of 150-200 ul. Preferably a sample
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t her eby f oappeagnee ofawy uﬁiyﬁluﬂéﬂrysﬁl Hofexahiple, Qrcb}&ta&inail hivela dubic ft&aﬁlﬁ‘ﬁpr i ption
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differ eés that i3rdistines crystalline species. In general different polymorphs ofa glven compound
are as different in structure and properties as the crystals of two different compounds.
Solubility, melting point, density, hardness, crystal shape, optical and electrical properties,
vapor pressure, and stability, ezc. all vary with the polymorphic form.
When referring to an interaction between components, an “interaction” means that
30 the components as a mixture display a property (e.g., the ability to solubilize a specific
pharmaceutical) of a different magnitude or value than the same property displayed by each
component in isolation. Interactions between components will affect the properties of

samples. Merely for example, a particular combination and ratio of excipients can interact

such that the combination has a high solubilizing power for a particular pharmaceutical.
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Wien phie act i A& c@NRSREME terd “GS2ARE AfeAf’ Hbdnb a method, biological material, or
reagent, such as an enzyme or cell line, useful for measuring the properties of a sample.
As used herein, the term “formulation” means a composition comprising a
predefined ratio of one or more active components and one or more inactive components. A
formulation is used as directed to administer the active component.

30 Asused herein, the term “administer” means the act of delivering or applying an .
active component for its intended use via a formulation. For example, administration of
pharmaceuticals, dietary supplements, alternative medicines, and nutraceuticals includes,
but is not limited to, oral consumption, intravenous injecti_on, and topical application.
Administration of agrochemical includes, but is not limited to, crop spraying and dusting.

35 Administration of sensory compounds includes, but is not limited to, applying perfumes and
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wells can be of any dunensxons or volume. Preferably, the sample wells have a volume with
a range of 200 to 300 ul, more preferably, 250 pl. Arrays can be prepared by adding the
component-in-common and the additional component(s) to the sample wells. The
component-in-common is chosen by the skilled artisan aécording to the interaction to be

30 measured or identified. Preferably, the component-in-common is an active component (i.e.,
an active component-in-common), more preferably, a pharmaceutical (i.e., a
pharmaceutical-in-common). But in some cases, the component-in-common is an inactive
component, for example, where an array is designed to detect or measure an interaction
between a particular excipient (an excipient-in-common) and other excipients. Active

35 components and inactive components can be chosen from known lists of substances
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as a group, pre erab
has potential to serve as a formulation for administering an active component. For example,

when testing an array of samples—each sample comprising the same known drug but
different excipients— to find the combination of excipients in which the drug dispiays the
highest solubility, the solubility of the drug in each formulation may be compared to a

30 control or standard value for the solubility. For instance, the solubility of the drug in each
sample can be compared to the solubility of the drug in a commercial formulation or to the

solubility of the drug in isolation.

Pharmaceuticals, Dietary Sugg' lements. Alternative Medicines, and Nutraceuticals
35
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group 20 According to the methods of the invention, each sanple in the
array is tested or assayed for a particular property to provide a data
set. The sa¥@PEedYan be tested by a variety of known net BEEUSEBEHAI ng on
t he conponents and the property in question. The . -property can just be

detected or th?hpfn%ﬁf&ydeg%@ﬂergﬁ?%%emtI)aetQétQ)\f sife Hidri@ions berWaa! t ude
for it. The value or i e conpar ed to a control
or 25 st abharmaceusicals, dtmﬁwmmwmmnghws@%nmwﬁ@e are

lgt er aC{l féﬂcxﬁiénﬂsfthé-{lﬁ anaWﬁngievél agbfﬁidnaiaubﬁs &%uﬁwmti opttuﬁﬂ PropeatidsOn fo][
adm ni stering active co or exa en testi an.array o
sanpl es-each s g‘?‘ﬁg € {OygEn nﬁﬁﬁ‘ P‘*’%F‘P‘?’%ﬂ@m

exci pi et %ompﬁsxﬁg adorhbmﬁmﬂmmnmma hmﬁmeunicemawm}: Mpp@dinﬁnh,andr ug

di spl ays the of .t he dru

t. sol ubilit bi |
For mul at 1 GHERBSVSGon o & oriselicabait gl fed ons il 5P pRald et it
sol ubi |i tyarnﬁhrdﬁ‘etsfrenmyoﬂh&sanqﬂemmrespecmio atfieastionerpfi n each sarrpl e can be

conpared to the sol |I| igm;mal formul ation or to
the solubility of k{Re dru m{}{]o?# Qa%ﬁa macetht icals Dietary
Suppl enents Al t er nafiive &hsdatm ofdbs cmmnmmm-&emmqndam@ add@tionglcompopemt:09391

PCTI USGgn0717 The invengjon described herein is useful to detect or

nmeasure interactions _between pharmaceuticals, dietary supplenents,
al ternative nedici nf#) othephysieat stateiof hecompanent-in-6PBMOR- t her eby al | owi ng

dﬁi\;egoprretnt ?L As%%?&h%&t&ﬂe‘b%fna&tﬁlbalﬁﬁkhﬁﬂnf ymﬁwfl céltlﬁﬂﬁasd n ? oge
enbodi men e.inyention concerns gn array of s es, each. sanpl e
conpri si ngheIaReYtis, SiReRse Rreventive, figenastt &‘Eﬁﬁﬁﬁﬁ Hg § ﬁﬁ‘ﬂﬁ@? FVQGB APl enent ,
an al t er nainal or #heknan. ﬁHleteﬁnﬂhaﬂmhéa&ﬁ&lﬁndhﬁies pfedcripnohelmg‘s andheverdhk t i onal
compon n &5 fur spect
Lot ep . YRatingck 3Rl Sty s P AR B M Soe bl F Y P
rati o of tébe devefppadnt -i n- conmon to t he additional conponent; 10 or (iii)
the physical sieabfpRl of bR RRARRLLHCAS & ﬂﬁﬂnbut'%ﬁe o4 iEhi 8 4 el T

as e

"phar maceut i cal - eans. any SGbst ance i rapeut i’c.di sease
prevent i vhagmagentisals; qpchgqraxp}oéwhggglatg, eﬁar@epowmn atay; diftsgemo an

ani mal or d.lwmaﬁde the dﬁbﬁiﬂﬁtawm asdxxlh{asl fdﬂ%&mﬂfee&ﬁfdd%h@n drugs and
over th%%ﬂy lég r drul%,6 WCEUUC& s suitable for use i.n the
i nvent | Hde, berapipsts tocRPRsHY nisotingte; ap-IREGRY S OmPoneRts TP of suitabl e
phar mac e utampxiciilin/ davilitatetpotassing, afthromyeid, éthcbmazolzaadiciovizsfudoaszole,

terbinafine hydrochloride, erythromycin ethylsuccinate, and acetyl sulfisoxazole;

psychotherapeutic components, such as sertaline hydrochloride, vanlafaxine, bupropion
hydrochloride, olanzapine, buspirone hydrochloride, alprazolam, methylphenidate

25 hydrochloride, fluvoxamine maleate, and ergoloid mesylates; gastrointestinal products, such
as lansoprazole, ranitidine hydrochloride, famotidine, ondansetron hydrochloride,
granisetron hydrochloride, sulfasalazine, and infliximab; respiratory therapies, such as
loratadine, fexofenadine hydrochloride, cetirizine hydrochloride, fluticasone propionate,
salmeterol xinafoate, and budesonide; cholesterol reducers, such as atorvastatin calcium,

30 lovastatin, bezafibrate, ciprofibrate, and gemfibrozil; cancer and cancer-related therapies,
such as paclitaxel, carboplatin, tamoxifen citrate, docetaxel, epirubicin hydrochloride,
leuprolide acetate, bicalutamide, goserelin acetate implant, irinotecan hydrochloride,
gemcitabine hydrochloride, and sargramostim; blood modifiers, such as epoetin alfa,
enoxaparin sodium, and antihemophilic factor; antiarthritic components, such as celecoxib,

35 nabumetone, misoprostol, and rofecoxib; AIDS and AIDS-related pharmaceuticals, such as
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pharmaceutical s, such as aml odi pi ne besylate, |osartan potassium

I rbesartan, diltiazem hydrochloride, clopidogrel bisulf "
abci xi mab¥ WOOYPJ i de, am odarone 20 hydrochl ori de, bera‘%&&ﬁ”&‘{q copheryl
ni cotinate; anti-infective conmponents, such as anoxicillin, clavul anate

pot assi U%lﬂfdiﬁé’ﬁﬂ[ﬂé@irﬁulfdté rsﬁ@@diﬁé,@h@lanﬂﬁ)&iﬁd?ﬁiabetei dndmﬂf@med t er bi nafi ne

ot et SRS B b R 90 PR S o v,

bupr opi ohepamjsiBwaédim; amithepatitisk sdicing; hdmmpés;mehahys!ladmhlmcomolatepr azol am

net hyi ph I %E\‘gﬁ’ d | oi d
rresny;i'Peg'Bk 9%‘?@8 | ?]%Poq‘ *glg{gc%&# sSucC ag&f} 2SOpI’ azo ﬂa(l:}l{al’g%nl ![ i di ne
hydr o&hl metamol¢,ésnbp10§¢mmo rphiresulfete; lysinggestylsaliexdate.dietoral # teamnathamipg,

hydr ochl%@i‘ﬁ.‘ I | d’apﬁga ch ab Refrétiiods, such
as |oratadi ne, E&éo%@rﬁ%‘%“ﬁ%ﬁ%@%ﬁo‘?ﬁgﬁheu ri Mgi@gﬂ‘loc | orj de,

f1uti casamkclindamycimphosphate; anesthetics, such as propefol, m e, 45| est er of
reduc fe_r Endowﬁt Eh?%-o%lﬁfﬁd%‘ﬁﬁ@ﬁinﬁ tepdpidslidtich gﬁsdnmmdcﬂ?atb%ﬁﬁt itfyta, e, )
ciprofibraie and genfibro cer and gance at.e erapi es, suc
as pacl i 't%’&ﬁ‘? ‘?’lsﬁf ‘?frﬁS‘a?‘P'B‘?P“E? ts}“i’t {5’6‘{"&’ % gﬁm?ﬁbl cin

hydlr odbl ﬁraladem aﬂd&!yposﬁ(aje ldxtylmmxl dﬁ,ﬁnaging:edmpmmtsieucmsdrelabk techuaaumfj e

i mpl ant ote r QF P}{ﬂ

sar gr armZF??‘hq r%’meg“’ &ga% e.d aﬂ?'h% E%teirclié&r aparl n SOdI um
and anti hnmsmomponMSmhasalsamqmmcum,Mh mslmﬂﬂnﬁ%la cel ecoxi b, 35

Bﬁglrjxtcg&twﬁ Wetifisitn, phéiiolbloRTioRen 391 0SEs 20 é]tﬂ:avcbddl ne,

i ndi navi gadoteridal, éﬂd Bﬁfﬁ‘ﬁ!{eil n@thep pharmageuticals 198 usedp é‘l?éf‘@“%ﬂ“’ eH9%s-rel at ed
t her anseﬁste&iﬁmbm Hél&\f: OK ISR sufres! ﬁ‘éﬁl"ﬁr%lbxd@mai ol be raitigated bﬁ&dzemp&rgbos e;

bi ol ogi cal s, , such atitis B.,vaccjine, and.hepa CC|ne

hor mones 1% adqnISt: aﬁ%‘l Elépmsr’f‘f%ﬂ‘ﬁg Hoths atrays apd g{eﬁods 3#1@3 inves

met hyl pr edni sol one; anal gesics, such as tramadol hydrochl oride, fentanyl, 5
met am zol e, ket oprofen, Y e dellf etylsalicylate,

ket oral ac tronet ham ne, e, rum and i buprofen;

der mat ol ogi cal products, such as isotretinoin and clindamycin phosphate;
anest hpgtics, such as proEPfoI n1d azol am hydro hlonide,. and |idocai ne
hydrocM<meﬁP Neme ai ne such as sumaf %h succinate,

zolmtrip ben ft?(ql ROAWARNRBRIbiIGy. Such as
zol pi dem ééﬁ%@@?#? @ 4@5&{1]0 ?g(?toaﬁso a%l'egg%m ne %'% E)rom de;

| magi ng CPARDIENtS, SuUpdtiigsel OhEXOPoortaBﬁhﬂﬁ:tn dugito xﬂm&temhﬂ:dny bi ,

i omeprol, gadodi am de, ioversol, and ioprom de; -and di agnostic and

cont rast YaGRAent s, ssildenafi cittaten c Pperabsaspiian due dgrits lout viates selubitkt ani ne,
manni t5g r apone, eta astrin t ol ami.ne
gadod| ani Hgﬁéédoge nt efi B YEi d, gﬁlg?‘é&f%?oq w‘%ﬂ%@@%‘ﬁﬂ@b@%&'@'ﬁ%r

pharmaceuticals for use in the invmttstorage ncl ude those 15 listed in Table |

bel ow, which suffer from problens that_ could ti %I ated b gvel opi ng
FULVICIN griseofulvin Poor absorption du eto its low water solubility.

FORTOVASE saquinavir Poor absorption due to its low water solubility.

30 Still other examples of suitable pharmaceuticals are listed in 2000 Med Ad News

19:56-60 and The Physicians Desk Reference, 53rd edition, 792-796, Medical Economics

Company (1999), both of which are incorporated herein by reference. -
Examples of suitable veterinary pharmaceuticals include, but are not limited to,

vaccines, antibiotics, growth enhancing components, and dewormers. Other examples of

3 suitable veterinary pharmaceuticals are listed in The Merck Veterinary Manual, 8th ed.,
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. fibers,

new adm ni stration fornul ati ons according to the arrays and nethods of the
i nvention. TABLE 1: Exenplary Pharnaceuticals 20 Brand Nane Cheni cal
Properties WOAMMBRMVUNE cycl osporin Poor absorption due to PEIUSBOTL er
solubility. TAXQOL pacl i taxel Poor absorption due to its |ow water

lubilit ts | t
01 ot 1+ Mersp 8L, RERGL) Ncidoatsfe D%’?’p‘f{* Pty il | dyring
shi ppi ng Tamolw&dg& m@%fbﬂi@é&fﬂﬂ \V‘W"PGOFD@(&& CT@H" edieVelo its

| ow wat er 23 byRILL § Cbh. absorptlon due to its | ow

wat er sol ubi I'i ty 0 Sti exanp| es of suitable pharnmaceuticals are
listed in 2000%® Né‘&vs‘LCWS HBJWEP%W?EP%?&%R”@%‘ 1ggte, 53rd

editiorg Zagné’ Bdbstahetidertihi d xfsEtaartoahaﬁxmaCm*wmuadt%Wde onittitiadal bériefiborar e

i ncor porated her.ein L.ef erence. v.et

phar maceuf®PBEHENE ﬁ%’f‘ﬂé@?i%'fcg]ﬁflg s'r\lﬁ‘fm oy a%bgo‘g%?c'g} ng%heaf%q Mot cs,
growt h enlanaesthegictextpmah stabiizirgndr ninnmnahbmeﬁﬁllhxetaryemmptﬁrmtsoﬁcludv,lbmabl e

ca. . 15 WA PREEH EmeRfich f it Sufo st \ﬁ%’ﬁéﬁ»ﬁ%ém‘ﬂﬁ 1096,

(1997); Twmmpmnsmd@nma&%foommgs,@mh asaesgyvalives tsg4 b ed.
at 826)y0 %ﬁﬁ’cam? PO tiox\ah g‘ﬁk ¥ ,ﬁp(l,n tghore and
R J. Magee, Aneri ca anam&gmhcgig%% use ﬁ’eroel n, ts he l'?gr?n dlelelt ary

suppl enentce® O%a%n@nﬁ%%ps epmpenentsydietgry fbers, g ssﬁ%|wssﬁm%nce
adm ni st elcBglpbrienfmdhectats, %vamkgbmip&xemp NEbricdAts Indhidthitivesweteh@8 gbod- Or a

B O g ey Sclspent St ey ohagiamy PSR Spipe b
benefit. Bppdtmf suppnmahssnemxapllemcf suitable dictary Supplententd arerh‘stediui (0994)3‘% bi nders,
xtracts, BpPderie of HemionEeaudopn, dKih PopRtB° Bow 85 51, BhnSOE L

aci dul ent suitabie vitaminssre hged:mﬁm?ﬂ?rﬁhs,Enaydamdmnf@emmbwmlgg%aﬁﬁlkx| dant s,
bul ki ng CW@‘S& aﬂr? aﬂﬁ'd&d&Qﬁ&p@ﬂﬂbﬁk ﬁtkr}’i!wm%ﬂfﬂ%e?ﬁ'ﬁa?zso fi etary

Iers ZYNeS Irmn conponent ctants, | eavening

conponent JhenanesticsSth Edmﬁ&rﬁdﬁ-dpﬂi @i H EPR&ESL’WédMCGF%gi LdP¥%ent s,
t h ic k ener 158t bofHeISiHiEH/4r8 $ncofpitifattd By R-Ter&&é Hefest. SExaa{mies(Bfgﬁ@bxe mineéls such

., 8 R e b P 10

Ki r k- Ot hoamd “Niiieral daitrients” 30 ECT33d ed. - Mald, pp. 570-603 by @lll. Bollins@mdndM . e
listed i n i) Wlvet§ of Ntk s Which W ine B porkfe L BY reférends’ ' K-
As used herein, the term “alternative medicine” means a substance, preferably a
natural substance, such as a herb or an herb extract or concentrate, administered to a subject
25 or a patient for the treatment of disease or for general health or well being, wherein the
substance does not require approval by the FDA. Examples of suitable alternative
medicines include, but are not limited to, ginkgo biloba, ginseng root, valerian root, oak
bark, kava kava, echinacea, harpagophyti radix, others are listed in The Complete German
Commission E Monographs: Therapeutic Guide to Herbal Medicine, Mark Blumenthal er
30 al. eds., Integrative Medicine Communications 1998, incorporated by reference herein.
As used herein the term “nutraceutical” means a food or food product having both
caloric value and pharmaceutical or therapeutic properties. Example of nutraceuticals
include garlic, pepper, brans and fibers, and health drinks Examples of suitable

Nutraceuticals are listed in M.C. Linder, ed. Nutritional Biochemistry and Metabolism with
35
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QG honer (4°h ed. at 1) and Goodman & G | man's: The Pharmacol ogi cal Basis of
Therapeutics, 9th Edition, eds. Joel G Harman and Lee E. Linbird, - ’
MG aw H MROEE 1 1547, both of which are incorporat BCHYSPLIRT ence

herei n. Exanples of suitable mnerals 20 are listed in The Encycl opedi a of

(N:htem calt Cﬁﬁiébwm&'nor&,@lb’dvidf N3 YBR, 1985; Psdola %al74?8Lng}fT%w iMa
utrien ol | i nson an

Eni g, 3—%%@37?%3?“‘%& %6?44%?%?’2%—'&%@'$¥%or porated herein by :
reference As Blsfmhﬁhﬁwdlenthetdompbmnmd-edmmommiphmmehuchbadmmmns a

subst anc I I her b ’
e;t ract §‘u concgaﬁ gr%%l%t %’fae@'ﬁ{ag&%&slutgjggﬁ?&&?gmﬁ&eggﬁ)?&m for the
treat éen@xcmlerm séawdbmhxa thegermeiextipicntd |mdanbﬂlemuvmbﬁgncemmdéo n t he

subst ancrigRfe gliatmacBtitalsSs ﬁ?&ﬁﬁ‘é?i:ro@éésﬁx& Br E%fa&aﬁ% BPL&RA by ihcie bf

alternatjve nedicines i|nclud are not limted to, nkgo hi oba
gi nseng 1ghe art {ofoppylate pharmace suppleraents, gl “PP%&!\'AF #dr pagophyt |
r adi x, Ohmtﬁaﬁfbﬂﬁhﬁﬂsﬁaﬁoﬂ@mﬁﬂwbﬁmn&r &apppsvedr aphs:

e e et

As usdQ écipiems inblnde,dutare not limitedtb) aciiulentpauch aslabtioatidyhydoehlofie acddict havi ng
Dot O e el o BB LIRSS Sl B nchISLANGHbAE MURRELE | oo Exarpl €

of nutraceu brans an ers, and health
drinks Esmfapﬂaes abisorbents, shtheas bietonite; ecltulesal and kaelin; iatkalizing corpadentsi nder, ed.

llglg/r IUtSbg 0717 %W%Q%ﬁg%ﬁ Iﬁ‘%\i}}cglr%‘éml\%w Wgﬁ Iﬁ‘sszczol a

et al., WS %F%@mr@em!eé@wtcmmal%ﬁwéw& agyimicrobig> Cer eal Foods
Vor | d 13 7¢daifomeis, subli & Rh2d3¢ Noid, Woidit dctE bePAEH0!, ‘bbi&eﬂibﬁﬁﬂﬂcﬁl&n&

har naceyut i ca a,die su ment aI ter nat i ve .nedi or a
ﬁutraceu#‘?ﬁ%ﬂ" afiylp %??XWQQMQI CIEHHC acetate, dAs used

her ei n, pﬁmo:tymhm&lemiqmdam‘s 'sutieay uscdrbie acndaﬂpha/tecq:thbml gallma;iamd) :
f or mul at I ture or used
by those&gﬁm?ﬁgﬁﬁmt& h’? at ?ng%’uﬁ?%?ﬁagﬁ’ar mac g%gﬂﬂog@et ary

suppl enmehydsoxygthykqellnlose; dextrin, gelatinsguangum, m@&npae@@!wam sf ’@Fteadm n| stration
to an aoamtwexmnamdmﬁrﬁﬁras @bédab]@&?hﬁaﬁaﬁ,%uﬁeﬁn@aﬁﬁmaﬁs s

considered.to be safe for human and anj mal ﬁlq mnistration. gﬁltes of

sui t abl e Rhqsphat ?rt‘%ahFﬁE’fitﬁ\QWHé‘i‘“‘&Fgr%f’ AipecoppeRents, suchas ERTA, < ch as

| acti c amblik adid’ﬁh@ﬁiﬁlt@lﬁ baatiag cémponein, sheli iscudjimcesugar, cagll altfcaihbl , polydinyl
conponent uch as nonsionic tionic,..and anio S nts

abggr be n?]%?h i’ 61? W lasiesg waltife EZ tftﬁ'flg?éhox o “% Xgﬂg%re g‘f% ??snf;u"h
conponenassnicrastystalline wiixewhitewiog andpeliopovars desiceantstsugh as caloium saéitesm

i car BS @ érpertd) he S| 'saamﬁg@g%ﬁﬂat@ diluBttS butPasclchint PhAYBARR IO, | PaS! C.

magnesi um t | si'f1cate
starch, talc, lactitol, polymethacrylates, sodium chloride, and glyceryl palmitostearate;

disintegrants, such as collodial silicon dioxide, croscarmellose sodium, magnesium
aluminum silicate, potassium polacrilin, and sodium starch glycolate; dispersing
components, such as poloxamer 386, and polyoxyethylene fatty esters (polysorbates);

30 emollients, such as cetearyl alcohol, lanolin, mineral oil, petrolatum, cholesterol, isopropyl
myristate, and lecithin; emulsifying components, such as anionic emulsifying wax,
monoethanolamine, and medium chain triglycerides; flavoring components, such as ethyl
maltol, ethyl vanillin, fumaric acid, malic acid, maltol, and menthol; humectants, such as
glycerin, propylene glycol, sorbitol, and triacetin; lubricants, such as caicium stearate,

35 canola oil, glyceryl palmitosterate, magnesium oxide, poloxymer, sodium benzoate, stearic
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15 conponents, such as benzoic acid, sorbic acid, benzyl alcohol,
benzet honi um chl ori de, bronopol, al kyl parabens, cetrim de, phenol,

phenyl nmer c(WPOABR at e, thimerosol, and phenoxyet hanol ; aRETYMPAHTs, such
as ascorbic acid, alpha toeopherol, propyl gallate and sodium

g‘;lt F‘B: z ggfdcid? m@bﬁ@ﬁéﬁatesmn%s sith@s aRohdls, Pehtyt R&iyﬁ'

droxyeth ceI | ufl ose; ext ri eFatl n, uar sium
al um num s‘P?‘F é?hg‘aya“’é@ pledtaglycergl, gmgﬁ%’ indigo, parpine, pofy @F’é”r@?@ » and
zein; buf fﬁf#lﬁﬁﬂ%lﬁ@fﬁﬂh&aznﬁé&%c&ﬁn stabilizing qUngHRGAS, Suchal cyclodedtths, and
pot assi umoag%t rate: .chel atin onents,  suc mal i ¢, acid, and

mal t ol ; ’&’6‘9’38#8%5" E’Bl?ﬂlf)&gmﬂﬂ‘]‘eﬁﬁcf“cg&ﬁWF”@Q@W”&? FERSTUD 61 yvi ny !
al cohol S ouiﬂomiebmdvsadl,um chidridecamdarhixtdre ither¢dft Enclplemslxm:iudéehoseaherrradeloéd

&i's?i‘iintvsﬁ%&hﬂﬁn’gi&ﬁa =1y e SHRE it Gt e Mgl o} Beffileeniilify MR, T

sul fate: plements, %mtlmm@pmmmpmmb therrtsmples ofsitable, tal c,

| actitol f e ear at e;
di si nt egramiﬁ B A AR Sl e B i SPH Rl BB o
magnesi um 13 Bditianyfds ds Alfopser Genngrey Mask Bublishing Ga. Easton, £y 1993 and-Handheok,

gl Iycol an? oﬁ‘hﬁﬁﬁfa&ﬁti&l t ?Jiaﬁdm% éu Wi;gmss {?ﬁ&ﬁ;{an?‘h%naﬁeuucal

pol yoxye ene a £S er ; enol | 1.en as

cet earyl 8ﬂ6'i‘°“’ % ng&ﬁg‘b&‘lﬂ 35 QF‘ETR?”@HS‘F@%"( Crence.s opr opy!|
myristate, and Thedefihition oetneltmrf ‘seb:a@mﬂtrmmah&emuemmhxdeﬂmg

Flavor | ng Saiats i PREEh B8 LA miRlerdt: sl i e R R veters
mal i ¢ aci dsolubld padymera.nOrganivt sobientsiwiliwypicably be usedth dmsolvgh);drephobgc aodopyl ene
gl ycol, 15%91 h%ropﬁﬁ@lga ynik?sEtPerenLA‘Bfgﬁ-gi@%ﬁrenéH&%gﬁl hﬁoxymrﬁéléfo o um

canol a o | m t Ost er at e nest um oxi
benzoat e, @@t&n%‘“ or ¢an hegemprebwsle ond Mhichare 9%10610 ogiaeceptable for ear at e:

sol vents, ﬁﬂﬁﬁs@&oﬁ't&ﬁﬁ%ﬁs m%eeza&howeaéhfaerxﬁaﬁﬁene\eﬁmattbﬁe@oi@ms di et hyl
pht hal at eeﬁ‘i‘ 84/% Ieate erol ?#ﬁﬁ%ﬂ&%ﬁ% rfﬁr@eg%e?ar ne

pol yet hyl

st abi | i zi rtgtrﬂgdﬂxﬁnmnta%etxﬁawd) dﬁﬁeth}kl&hlfdﬁﬁé ralhdlehlomﬂdrbumdm:mmtﬁb@ébfgjsc? andOI
tonicit C u oL an
sodi um % '?seé?de%{rg‘??j en?sn%? "'B%e ﬁ“ﬁﬁ%ﬁasﬁflsngﬁzé% aqoflélpgr ate
of absor pElrugrAdnbnmmtmd, abpublished in thedfederal Bbgstﬂmwmmmhcrﬁﬁmm 243Ws of

phar Mo eu!3430h tvaf') e§%1v§fd£’ﬁ4r S Yo ofY Rl el 0 8 o Mitionpr

nutraceuti ca es O EXCIpIentS
fillers arwuspensiopwyill m%mwgﬂbbp distiliedrwaterebuffered saline. d getated erm 8 OE8Me on,

ed. Alfonsah@q,ﬂwa@eutm)k bié BarRier. Co.  Easton, PA, 1995 and Handbook 10
3rd Edition, ed. Arfhur H Kibbe, Anmerican

of Phargaceut | Ci
Phar mac&Ut i cal WF&H? "'“W&’QHP £ORFEmming armyp sagg)}eﬁ,\’g °"WH|‘(‘ﬁ1 are
i ncor por at@dx;bﬁérﬁ-hﬂc&)lnﬁﬁﬁﬂeﬁéfbﬁ fronT e giaip dﬂphhlﬁﬁcafnchlb,&hétﬁfymhpﬂmmﬂs ent”,

as used hea{lt%}nrénve 2| S&cfngé: Ianu nutracglkﬁggﬂ, tsne additional component is also selected from the

group of pharmaceuticals, dietary supplements, alternative medicines, and nutraceuticals.

That is, each sample can comprise multiple active components, wherein a particular active
30 component is present in all the samples (i.e., the component-in-common). An array of such
samples can be used to detect favorable or synergistic interactions between pharmaceuticals,
dietary supplements, alternative medicines, and nutraceuticals and other pharmaceuticals,
dietary supplements, alternative medicines, and nutraceuticals. For instance, an array of
samples, wherein each sample comprises the same pharmaceutical-in-common and each
35 sample also comprises a different, additional component selected from the group of a
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Agueous sol vents can be used to nmake m xtures, suspensions, and nmatrices
formed of t sol ubl e polyners. Organic solvents will _typically be used
to di ssol %&éﬁ’bphobl ¢ and 15 sone hydrophilic pol yrrers 'éB éd organic
solvents are volatile or have a relatively low boiling point or can be
renoved phamacayical,adiztaty suppletment; an altennative nedivineporeaptimbduticdlocan be

d t | orid
Qher solse By i lzgﬁ*rn?%égl%a%ﬂ‘ﬁ“ﬂanor JEE%EO#@?“%& oy

f or mani déd%%ﬁeoma%wmwhe@nexmw&m the comipanends et hy|
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properties that affect the utility, such as absorption, bioavailability, toxicity, metabohc

profile, potency, rate-of-release, and rate-of-dispersion. While some biological properties

relate to in vivo performance of an active component, such as a pharmaceutical formulation,
30 they can be measured by in vitro tests that can be extrapolated to in vivo performance.
Toxicity is the pharmaceutical formulations propensity to cause detrimental side
effects when administered to a subject or patient. Toxicity includes hypersensitivity and
allergic reactions. Potency is the activity that the formulation has for its intended purpose.
Both of these biological properties can be measured by in vitro techniques, such as
35 microbial assays. For a discussion of in vitro biological testing methods see Remington’s
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f or mul atlsopAh@@Sf lbs“hghg&g&qmg%[%%@ = of these biol ogical

ecﬂ

properties can bé nigues, such as 35 m crobi al

assays. For a d$@l§b§§1 referpto tﬁmethbrwnmimh;w@astewgatng:dmwm@@e

Rem ngt on' VoRate Um I 18t h
Edltlgn &elghwog}\%aggﬂé’énnar Sd?lf\[fg Publgx?gc%llzlﬁgg £6 mggﬁnﬁgpmﬁgﬁﬁl

pp. 499- 50 Osuhg}apcet Iras @m agyeols, F‘@H T‘Yé’fll‘?fé S}ambat“ebvnﬂbxa@m#nﬂb itepmghence.
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det ermi ne #4880 E%WQQQWMI@OI}EWMMQQQQPWD Fer @@mefsbbmoeﬁathpl e, the

phase equilibria see Remington’s Pharmaceutical Sciences, 18th Edition, ed. Alfonso
25 Gennaro, Mack Publishing Co. Easton, PA, 1995, Ch. 16, incorporated herein by reference.
The solubility can be tested by mixing the sample with a test solvent and agitating

the sample at a constant temperature until equilibrium is achieved. Equilibrium usually
occurs upon agitating the samples for 6 to 24 hours. If the component is acidic or basic, its
solubility can be influenced by pH and one of skill in the art will take such factors into

30 consideration when testing the sdlubility properties of a sample. Once equilibrium has
occurred, the sample can be tested to determine the amount of component dissolved using
standard technology, such as mass spectroscopy, HPL.C, UV spectroscopy, fluorescence
spectroscopy, gas chromatography, optical density, or by colorimetery. For a discussion of
the theory and methods of measuring solubility see Streng et al., 1984 J. Pharm. Sci.

35 63:605; Kaplan 1972 Drug Metab. Rev. 1:15; and Remington’s Pharmaceutical Sciences,
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her ei n b referenc u eat .of di ssol 0 Ka, and pH
sol ubi l'it “l?rcﬁ?‘?? “'é?qcéﬁ%‘g'%&'ﬁ'a“?&%m 8“1‘”6‘?“ @Mﬁ%& ?‘%‘é’?eof see
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chemical stability see Xu ez al. Stabzluy—]ndtcatmg HPLC Methods ﬁ)r Drug Analysis
American Pharmaceutical Association, Washington D.C. 1999 and Remington’s
Pharmaceutical Sciences, 18th Edition, ed. Alfonso Gennaro, Mack Publishing Co. Easton,
PA, 1995, pp. 1458-1460, both of which are incorporated herein by reference.

30 Physical stability refers to a formulation’s ability to maintain its physical form, for
example maintaining particle size; maintaining crystal or amorphous form; maintaining
complexed form, such as hydrates and solvates; resistance to absorption of ambient
moisture, i.e., hydroscopicity; and maintaining of mechanical properties, such as
compressibility and flow characteristics. Methods for measuring physical stability include

35 spectroscopy, sieving or testing, microscopy, sedimentation, stream scanning, and light
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incorporated herein by reference.
Metabolic profile or metabolism refers to conversion of a pharmaceutical, dietary

Q)

=0

supplement, alternative medicine, or nutraceutical to another chemical within a human or
animal after administration. As soon as a pharmaceutical enters the body it becomes

30 susceptible to a variety of enzymatic or chemical metabolic processes in the stomach,
intestine, and liver as well as other areas of the body. Metabolism can occur at different
sites in the body, formulations are especially important in optimizing, for example,
transdermal, dermal, and gastric metabolism. Metabolism can occur by functional group
changes, such as ring or side chain hydroxylation, nitro-group reduction, aldehyde

35 oxidation, dealkylation, deamination, efc. or by conjugation, wherein the pharmaceutical
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5 Phil adel phia, 1986 pp. 193-194 and Rem ngton's Pharnaceutical Sciences,
18th Edition, ed. Alfonso Gennaro, Mack Publishing Co. Easton, PA 1995,
pp. 1448-wo®d1093pot h of which are incorporated herein byPOT&ISee2Mte.
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amenable to irreversible deformation (compaction) upon pressure application to a tablet -

hard enough to resist erosion and disintegration and strong enough to resist brittle fracture.
See Remington’s Pharmaceutical Sciences, 18th Edition, ed. Alfonso Gennaro, Mack
Publishing Co. Easton, PA, 1995, pp. 1457-1458 and chapter 92 and Jones et al., 1977

30 Pharmazeutische Industrie, 39:469, both of which are incorporated herein by reference
herein. Numerous techniques to measure to evaluate compressibility and compactability are
published, e.g., see Rees et al., 1987 J. Pharm. Pharmacol. 30:601 and Jones in Polermand
ed: Formulation and Preparation of Dosage Forms, Elsevier, North Holland, 29, 1977.

Power flow characteristics refer to a bulk powder’s ability to flow. Powders can be
35 broadly classified as free flowing or cohesive. Flow characteristics can be influenced by
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PA 457 - d chapt er .92 and

Mack P Shl Easto
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Dispersion relates to the mechanical disintegration properties of solids and liquids
into small particles and their distribution and dissolution in a fluid vehicle. Dispersion
properties are especially important in pharmaceutical, dietary supplement, alternative

30 medicine, and nutraceutical formulations. Dispersion properties of formulations can be
enhanced by additives, such as disintegrants and lubricants. For a discussion of dispersion
and its relationship to dissolution and disintegration and tests therefor see Remington’s
Pharmaceutical Sciences, 18th Edition, ed. Alfonso Gennaro, Mack Publishing Co. Easton,

PA, 1995, pp. 595-596, incorporated herein by reference.
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particle size, shape, and norphol ogy as well as other factor such as ‘
density, electrostatic charge, the presence of absorbe i sture.
Free fIO\)Wle’Q?é%ders can be characterized by a sinple f&m@% ?par at us
consi sting of grounded netal tube fromwhich the pharnaceutical flows
t hrough the ORaté-of-feléasé Rfastortherddassofa phamacesticaFhoma plaseoadiceln of 5

Tnal ysi oorBpRBS, Ul prdodia i thapnlbficll o Shethibly Coniffy f’fﬂé%f'g]&ﬁ%"% ey
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al . H estand, et a J Pharm Sci .
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nedi ci ne%?e“é\ raﬁ'éFPPs&!f’QtﬂfPE fssays i mepsurg ‘?S?’Q,fd'ﬁl 5&1&%@"@ *. known
met hods, ﬁMQa?MthﬁShWﬁn.R@dd)BR KirsmtiIR.AoSteptEnsoxﬁTﬂeRoyElSomuymf fr| ability
and neth S Renm ngt.o utical Sciences, 18th
"Edition, 8@‘3‘“  CGbEdes, Eﬁ%ﬁ‘g% ARt hedeip ﬁg%ﬁ aston, 15 PA, 1995, pp.

1639- 1640 incorporated herein by reference. Rheol ogy concerns deformation

and fl ovga{so&flra Egéali For pharmaceuticals, dietary supplements, alternative

medi ci ne i cals, consunmer pr oduct formul ation and _industrial
fornul ati ons, lnmglhswnboshra@résth@ vertionaelpieato %%@Pfﬁaé@’ Sweach semele; ve
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adher @5t o t he ski njand the’:\i‘de:ﬁutbefﬂ:emiﬁdhav\éddmbntgaum ng pain. Rheology is

ol ymor &, adnesi vl giheto gEftE sepiikdtifRhonst BB aR 20T OO

be measured by well - krompomemt;loods, for a di scussion see Rem ngton's

Phar maceut i cal SC'(?QCE%AIJ‘@E@?E‘%"‘“&B” r§-thateal-R8GnAGRNar o, Mack

Publ i shing Co. Ea I hcorporated . herein by reference.

Di spersi on r efapsed hessin, the term Frapsonamalgriall” means apyichemisal ATSPRSanceof 5ol i ds
and | 2qUikswn éﬁéeeaé%ldpequdﬂxs:ﬁse& tcevilld @ elfaticry of faste ieffect analhathased ution in

a fluid vehicle. ersjon ertl s are especi al.l
phar mac eff fimpl, Pﬁ%‘ﬁg ‘Jﬁﬁfﬂﬁ‘f‘g ?‘@me ﬁﬁs%%l)érge }y%éi‘eﬁa
nutraceualsahicluﬂeyaﬂylchémmdsorsﬁhmesedmmaﬂwddoeermtefBxamnladfons can be

Gl Scuse SRSbR TapleptEnaiilinBRa il o BRI SRR NER S0 0

di si nt egeixectons; ambrettolide, sthyleoe brisaylatee muslexylengs %ﬂn alide®pand flaxqlide®al  sci ences,
18t h §§I é,ggé} mﬁ&xdﬂ&cﬂ%% naﬁﬁemw afthbrflNandaPwodisierls, sy 1995,
pp. 59 I ncor por at ed hereéin reference,

as o-santalol, B-santalol Sandalore®, and Bacdanol®; patchogil and woody materials, such
as patchouli oil, patchouli alcohol, Timberol® and Polywood®; materials with floral odors,
such as Givescone®, damascone, irones, linalool, Lilial®, Lil_estralis®, and
dihydrojasmonate. Other éxa_mples of suitable fragrance materials for use in the invention
30 are listed in Perfumes: Art, Science, Technology, P.M. Muller ed. Elsevier, New York,
1991, incorporated herein by reference. Examples of suitable ﬂavor materials include, but
are not limited to, benzaldehyde, anethole, dimethyl sulfide, vanillin, methyl anthranilate,
nootkatone, and cinnamyl aceiate. Examples of suitable spices include but are not limited
to allspice, tarrogon, clove, pepper, sage, thyme, and coriander. Other examp!es of suitable
35 flavor materials and spices are listed in Flavor and Fragrance Materials-1989, Allured

-23-



-22 WO 01/09391 PCT/ USO0/ 20717 Rate-of-release refers to the release of a
phar maceuti cal from a pharmaceutical fornulation, thus presentl ng the

phar maceut i ¥ 0M®BP absorption. Control of rate-of-release %1 hed
delivery of a dosage over an extended period or i.mmedi ate surrender of the

total dosagablishMgeCerh- Wak#osaL] Esannaﬁeahﬁd matbelcﬁhﬁa@brtmatdaan& Pragtingd i on' s

t I
Phar maceut MR, Vebtibarseiohin e e, JPas: G {BORPIAL biopagiaor
particle sﬂzem&mﬂTec}rpelpngu Kirk-Qthomer (4"ed. ack6l)ealbofowhiclaard indoegdrated by t 0

nanme but é&%ﬁ egé a discussion of and assays to neasure rate-of-rel ease
see, see Chem ca pects of Drug Delivery Systens, eds. D.R Karsa and

R A St ébhenson Prefereedrompiongue foruse with saisoryrmatenyals @a those knpwyn igkthe 41966,
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enbodi nment he 1 nvention rel ate to anarray orf sanple sanpl e
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mterial . SMAMIEE, Bkl NRWTIR! Ri1Y. 3935@9 4PSEHURUAUN (F9

subst ance use ra rances

mat eri al s @vercimdtamﬂchameah&chmﬂm 48 erk—oﬂtqmcr Hétteératdﬂta-zosh bothaf whxch
ci vetongs ﬂf@-’lﬂ&ﬂ)&hﬂeg ﬁy rétElRi iR’ ﬁ‘?&iél aspet ofﬂi§5m5&hﬁ@ﬁ cof[&gﬁhé gl%afs)of and
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| t
with flor a?éng% rgatc @ﬁé’ﬂ’eéeé @Vé‘gﬁl&ﬁ HPFYTY- bs ent ipg a‘f’\pﬂ;'gl ool ,
Lilial(r), (dsensorpimagiriabin-gomraon). cinarchyaif ascirsamples cit lb&alseémdqnécefavofabmurt abl e
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ae e S0 SRR iiverfodt Y o ol MHEitH R Yor Snie idcihBioh B FEELURES

i ncor por at Etesia} @melwloné\ﬂé isprssculahyadyantazens dusi to sheirinteragtion witheashi al s

i ncl ude, bugther. %&h%@@ankdg%ﬁsedérﬁb%angﬁi‘%l Bi%}!ﬂ?ccteaﬂﬁgehghﬁle ﬂbﬁ@ﬁ&\’df gl fide,

vanillin, neth ant, ranl | ate, nootkatone, and ci nnanyl ace Exanpl es
of suitabl & c‘@%‘e‘i‘ eInjsRlatian are not |inited

In another embodiment, the invention relates to a method to measure or detect an

25 interaction between a sensory-material and another component, comprising:

(a) preparing an array of samples, each sample comprising a sensory-material-
in-common and at least one additional component, wherein each sample
differs from any other sample with respect to at least one of:

@) the identity of the additional component,
30 (ii) the ratio of the sensory-material-in-common to the additional
component; or
(iii)  the physical state of the sensory-material-in-common;
(b) testing each sample for a property to generate a data set; and

(c) analyzing the data set to measure or detect the interaction.
35
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to allspice, tarrogon, clove, pepper, sage, thyme, and coriander. O her

exanpl es of suitable 35 flavor materials and spices are_lJ in Flavor
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I ncor por nce Hereln. one aspect of the enbodi pent
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That is,_each sample can conprise rm#%lq:le se ry- mat rlallgs89 wherein a
par ti culSelecian Jn ESOMAR Semtnat on Rescargh foriFlavers and faaetances, Lyor 1989,

( Sens 05 YEsoRia Aridtertiain CXOSHTHN) fourdT wiltictogte ixfcospoediedsieengih by refarendse used t o
detect favorabl e .or 20 syneraqistiC | Gl 4 ~pgaterials,
for  oxarpBrte st fs s Jpit of ExapBlab Soh iRy, Hetuiime RIRNAT™ o
parti cul andichemigalatebility carsbectneasured by adaptation of thetmeshpdsdispussedabovefater . Such

advant agﬁlgtﬁwg&Fggjspations can be unexpected based on the properties of the
sensory-materials 1n isolation. In another enbodi nment, the invention

relates to a nethod to neasure or detect an 25 interacti on between a

sensogg-mﬁé’i@md. anot her conponent, conprising: (a) preparing an array
of sanples, each. sanple coaprisj,ng_a sensory-na | | n and at
| east one adﬁ}‘ﬁ‘ %W%SWEBﬁB’ﬁ?t:h\fﬁ’éﬂﬁ?P{fgaé%s“s)g}‘rrpg{éf(j’wpgg’s fom any ot her
sanpl e Vdahiple @APESing an agriocheanicl-ioammbn and attleast oneendditional ¢pmpprentddi t i onal
conponent N €1 ' Sfeibi 8ttt 143t GRepFON to the
addi ti ongP“égg%o%’é’hp;dl%?E th%ytoBEr B Oblin Ty
@) the identity of the additional component, .
25 (i) the ratio of the agrochemical-in-common to the additional

component; or
(iii)  the physical state of the agrochemical-in-common.
As used herein, the term “agrochemical” means any substance known or to be
developed that is used on the farm, yard, or in the house or living area to benefit gardens,

30 crops, ornamental plants, shrubs, or vegetables or kill insects, plants, or fungi. Examples of
suitable agrochemicals for use in the invention include pesticides, herbicides, fungicides,
insect repellants, fertilizers, and growth enhancers. For a discussion of agrochemicals see
The Agrochemicals Handbook (1987) 2nd Edition, Hartley and Kidd, editors: The Royal
Society of Chemistry, Nottingham, England.
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(iii) the physical state of the sensory-material-in-comon; (b) testing
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of "t e agribertir S5 visidh RO, S a5 BRanI AR PIES SR FRelagr yBess | e
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agr ochggri gl Paﬁmagme&ga&%%ﬁs&mmp Cidk Hba YR le ﬁp%\feea $@lende® USCd

on the farrn ar S,
crops, or rFieht of| Ametiges Champrig &l 19(89,(\lagﬁétT&blEasvdnpediaquChﬂwels pl ants, or

fungi . Exargehsiogf 13 Kirk-Othomer (4™ ed. at 73-136); and Duke, Handbook of Biologically
Active Phytochemicals and Their Activities, CRC Press, Boca Raton, FL, 1992, all of which
are incorporated herein by reference.

25 Fungicides include chemicals, compounds, and substances administered to plants
and crops that selectively or non-selectively kill fungi. For use in the invention, a fungicide
can be systemic or non-systemic. Examples of suitable non-systemic fungicides include,
but are not limited to, thiocarbamate and thiurame derivatives, such as ferbam, ziram,
thiram, and nabam; imides, such as captan, folpet, captafol, and dichlofluanid; aromatic

30 hydrocarbons, such as quintozene, dinocap, and chloroneb; dicarboximides, such as
vinclozolin, chlozolinate, and iprodione. Example of systemic fungicides include, but are
not limited to, mitochondiral respiration inhibitors, such as carboxin, oxycarboxin,
flutolanil, fenfuram, mepronil, and methfuroxam; microtubulin polymerization inhibitors,
such as thiabendazole, fuberidazole, carbendazim, and benomyl; inhibitors of sterol

35 biosynthesis, such as triforine, fenarimol, nuarimol, imazalil, triadimefon, propiconazole,

-26-



sui tabl e agrochem cals for use in the invention include pesticides,
her bi ci des, fungicides, insect repellants, fertilizers, and growh
enhancer SWORHP9381 di scussi on of agrochemicals see The AJFGWWHPYAT s
Handbook (1987) 2nd Edition, Hartley and Kidd, editors: The Royal Society
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(i) the identity of the additional component,
(ii) the ratio of the agrochemical-in-common to the additional
component; or
(iii)  the physical state of the agrochemical-in-common;
30 (b) testing each sample for a property to generate a data set; and

(c) - analyzing the data set to measure or detect the interaction.

Preferably, samples comprising agrochemicals are tested for properties related to the
use and administration of agrochemicals. Preferred properties for agrochemicals include
biodegradability (e.g., rate of degradation due to chemical instability or microbial

35 metabolism), rate of soil absorption, potency, toxicity, duration of effect, rate of
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25 As used herein, 2 “consumer product formulation” means a formulation for

consumer use, not intended to be absorbed or ingested into the body of a human or animal,
comprising an active component. Consumer product formulations include, but are not
limited to, cosmetics, such as lotions, facial makeup; antiperspirants and deodorants,
shaving products, and nail care products; hair products, such as and shampoos, colorants,

30 conditioners; hand and body soaps; paints; lubricants; adhesives; and detergents and
cleaners.

As used herein an “industrial product formulation™ means a formulation for
industrial use, not intended o be absorbed or ingested into the body of a human or animal.
Industrial product formulations include, but are not limited to, polymers; rubbers; plastics;

35 industrial chemicals, such as solvents, bleaching agents, inks, dyes, fire retardants,
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ed. at 1049-1069) and “Paint” in ECT 1st ed., Vol. 9, pp. 770-803, by H.E. Hillman, Eagle
Paint and Varnish Corp, both of which are incorporated by reference herein. Active
25 components and inactive components for use in consumer and industrial lubricants are
listed in (1995) The Encyclopedia of Chemical Technology, 15 Kirk-Othomer (4% ed. at
463-517); D.D. Fuller, Theory and practice of Lubrication for Engineers, 2nd ed., John
Wiley & Sons, Inc., 1984; and A. Raimondi and A.Z. Szeri, in E.R. Booser, eds., Handbook
of Lubrication, Vol. 2, CRC Press Inc., Boca Raton, FL, 1983, all of which are incorporated
30 by reference herein. Active components and inactive components for use in consumer and
industrial adhesives are listed in (1991) The Encyclopedia of Chemical Technology, 1 Kirk-
Othomer (4" ed. at 445-465) and 1. M. Skeist, ed. Handbook of Adhesives, 3rd ed. Van
Nostrand-Reinhold, New York, 1990, both of which are incorporated herein by reference.
Active components and inactive components for use in polymers are listed in (1996) The
35 Encyclopedia of Chemical Technology, 19 Kirk-Othomer (4™ ed. at 881-904), incorporated
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30 (ii)  the ratio of the component-in-common to the additional component;
or
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(b) testing each sample for a property to generate a data set; and

(c)  analyzing the data set to measure or detect the interaction.
35
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Preferably the samples are processed automatically and concurrently. |
30 Figure 1 is a flow chart depicting preparing an array of samples, processing the
samples, analyzing the samples for one or more properties, col]ecting and storing the data,
and analyzing the data, and detecting or measuring an interaction or detecting a lack of an
interaction. The first step comprises selecting the component sources 2, ie., a component-
in-common and one or more additional components at one or more concentrations. Next,
35 adding the component-in-common and additional components to a plurality of sample sites,
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of from about 1/16" to about 3/16" in diameter. Any required modifications are easily made
by those skilled in the art. With the appropriate modification, the microtableting machine

25 can make microtablets of almost any solid component. When the component is an active
component, such as a pharmaceutical, preferably, it is dispersed within a matrix of a
compressible, inert carrier material, such as potassium chloride. Preferably, the ratio of
active component to carrier is about 0.5 to about 10 parts active component to about 90 to
about 99.5 parts of carrier, more preferably, about 1 part active component to about 99 parts

30 of carrier. Preferably, the finished microtablets weigh from about 0.1 to about 50
milligrams, more preferably, from about 1 to about 10 milligrams, most preferably, about 5
milligrams. It is also preferable that the finished microtablet contain from about 1 to about
100 micrograms of the active component, more preferably, from about 10 to about 75

micrograms, and most preferably, they contain about 50 micrograms. When the component
35 '
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about 6 to about 24 hours, more preferably, about 12 hours; at a temperature of from about
15 °C to about 100 °C, preferably at about room temperature; and at a pressure of from
about 10mm/Hg to about 1000 mm/Hg, preferably, about 20 mm/Hg.

30 A preferred automated mechanism for adding solid components, preferably
micropellets, to sample wells, comprises reservoirs or bins, for each component. The outlet
of these bins is controlled so that an individual microtablet is “singulated” and able to be
dispensed to a specified sample well in an array. Once the components and the component-
in-common are placed in the sample wells of the array, the assay process continues as

35 outlined below.
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pharmaceutical, as well as various additional components, such as excipients, to each

sample well. Preferably, the automated distribution mechanism can deliver multiple
amounts of each component. Automated liquid distribution mechanisms are well known
and commercially available, such as the Tecan Genesis, from Tecan-US, RTP, North

30 Carolina. Automated solid distribution mechanisms are readily obtained by modifying
commercially available robotics systems. The plurality of dry samples 14 thus formed are
mixed with one or more solvents using the Tecan automated liquid pipetting system thereby
providing an array of samples 20, wherein each sample comprises a solution or a
suspension. During or after solvent addition, the samples may be mixed or agitated,

35 preferably, however, the force of the liquid addition provides adequate mixing. If desired,
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be used with the methods and arrays of the invention include pH sensors, ionic strength
30 sensors, optical spectrometers, devices for measuring turbidity, calorimeters, infrared
spectrometers, polarimeters, radioactivity counters, conductivity measurers, and heat of
dissolution measurers. The property-test data is collected and stored 32 then analyzed 34 to
detect or measure interactions 36.
Data collection and storage 32 preferably, are performed by computers using the
35 appropriate software. Such computers and software for data collection and storage are
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Sunnyval e array of dried samples 44 can be reconstituted to an array of reconstituted samples 46 by

-
—

adding one or more component solvents using an automated liquid pipetting device, as
previously described. The array of reconstituted samples 46 can then be analyzed as
discussed above for Figure 2A, by.
30 Although the present invention has been described in considerable detail with
reference to certain preferred embodiments, other embodiments are possible. Therefore, the
spirit and scope of the appended claims should not be limited to the description of the

preferred embodiments contained herein.

35 EXAMPLES
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ijnc! ude ?dgaﬁie S6l0¢rits stchias e;h_at}qu,?ﬂghhmlli@cqm?ndmp?idcaid sohubbt inonet e [ S,

evi ces for sur i di S o DT ers,
pol ari nefhg}egh,r;?ﬁ% Ia&gf"lg Q‘I«IEJ?W(? bhf ?O%v'%{ep?%'%lﬁ?\; Ly tﬂéﬁgavaﬁmmy'f

10 unters, conductrvity measurers, “and heat of
di ssol ut tonmensiatly aeagitable Pnepapatioparsed as astandas; eonsistsd nltvamierdsizaderytals ed 32

then qaaggé.gg%,ﬁé?ﬁ.glpm%ngafss&@ma rfn@ﬁﬁﬁ:@?ﬁﬂy@iﬁ?leﬁ@glyg@tsﬁo@ﬂid ection and
g

st or age y, are perfornmed by conptters using the 35 appropriate

sof t war epartigliydisperssd inptherinert exsinionts (comtareh, dactase, MagResiy siea@tes Bt age are
- 35 WO 04dddir8n Beiry?sdifde)00/ 20717 readily chosen by one of skill in-the art.

The sanpl es e first anal yzed usi.ng the ropriat.e egui.ponent, as just
di scussed, fo s‘Pﬁg‘edﬁ’%ﬁ%ﬁt"gﬁlﬁaﬁﬁw{‘g@ﬂﬂﬂ%&p 8&3,[%clhcod%tugﬁg et. For
exanpl e, grseoRil¥ipend varivns exaipientnzixtanes| wese mpiily prepiredsandsysseroaticalle  obt ai ned -

. usin YB%: ' : cul ar

Devi ggg , %é&%@@%ﬁbﬁgﬁﬁg@g&&%ﬂ 8‘5‘?"@* co F@g{%{grug%&lgtored usi ng
- sof t war ecqmpsaund &iproyide agusons salubiiityegh overthgrcammeral formplationanpl e, t he
data col | ect eghdpbRimg TIRAS (¢ HyPregAddaa s8R Eipfeh@(81ll obteimhble froaf t prom

from Mol ecul ar. DeviceS. The data . can th downl oaded taq .a . dat abase'
for anal §1§r@rAﬁaflaFalﬁ£ih§@f°§lsyA%éa%ﬁiéw%@r’?ﬂt?fep?e@?ﬁ‘gﬁ wge \‘}f"‘gd’aﬂ‘%‘?’i“a?f‘
sof t war ethefoldwiag exXaplésl RE 10 (commercially avail able from Spotfire, Inc.,
Canbrizgge, MA). The visualized data can be

30
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anal yzed directly to arrive at optim zed fornul ati ons and interactions 36.
O the data can be processed through data mning algorithns so as to
optimze tMEOBMIBty of scientific personnel to detect co S00/20717
mul ti -di mensional interactions or |ack of interactions between conponents
or- to conduct future experi bs jeftk Ustd i thé Bxdrples!| at i ons. Exanpl es of
15 suitable data-m ning software i nclude, but not limted to, SPOTFI RE;
MATLAB ( Mat hyqr ks i sachusett s): STAT Statsoft, Tul sa,
Gl ahomny - AP < guh bl oot BRSNS blabdnea BHORY B Sttt Mhbe, {1 3
server, i.e., a dambinbsesand glieureni¢ had fmwappoaimatdly 25008ssed by traditi onal
means known thpse skilled in the art. Figure 2B shows essentially the
sane précessbgut BﬁWPﬁl‘(ﬁ&? CYRAMPASAYSEh- cormon 20 38, such as |iquid
pharmaceut i cghsS agoh: bt GH s) 40, such as liquid excipients.
@3rrpo£%lkrhaw&yge gl 3%@%@

Such |iquid nents can ed using an automated liquid

di stri buti on(4)mecsuinig dodusats atfobienddti®hdid Bis[RathdhexT ¢bterPoY digdyl 1 S t hen
renoved at reducedl ressu;f? or by evaporation to give an array of dried
sanpl es 44. LyophtHi%%EM™I or ot her solvent renoval procedures, are
readily adapgsgd t ghdiiirh B¥rethoniiih skilled in the art. 25 Comercially
avai | abll@ | yg?)hi | 1zation geél ces&t at can be used w thout nodification. The

array of dri¢6 sabaizalkosidmahloride (dlRyldinsethyibeneglammoniunpehlonde)f reconstituted
sanples 46 b addi ng_one or nore conponent solvents using an autonated

'l qui d pi pet ing ersmide (dedsoyliimeethyleiompniteromida). The array of

reconstitut e&)sa I%s @3@%@1 n be an(ﬁl yzed as discussed above for
Figure 2A, by’ 30 A% K BOERYnvent i on has been described in
consi der abl e(gjet aiddih idnrats @hgdmce to certain preferred embodi nents, ot her
enbodi ngsits are possible. Therefore, the spirit and scope of the appended
cl ai s shoul{@0not pdpethylenetglytot b0G0he description of the preferred

enbodi nent s ﬁ)nt aiqrbe’d errei n. 35 EXAMPLES -36 WD 01/09391 PCT/USOWMD717 The
present i nvdhtl onPelysthylene alygol HuP0Qnder st ood by reference to the fol | owi ng

non limtin a . arrays and net hods di scl osed herein. The
fol |l ow ng egzli I g@dlg‘#@}f’la&a@%}i ded for illustrative purposes only and are not

to be constri®d aBOLONAMER®3F (pdlnsaikyRie 6xidé BIOEk tépolyiNeryBNNEr . 5
Giseofppvin, a commercial antibiotic having a conplex derivatized

benzof ur an- (¢4 oprivexyethslenedd stearatewas sel ect ed as the conponent -i n- cormon
for use in 22 arra‘ﬁ to ildenté% exci pi ent conbi nati ons that solubilize the
phar maceut i f) i nP mi‘é{?)'ﬁgeﬂ% ¥AWfe effectively than the present

conmer ci al qu;)seofgu?ggsseéqgwd%&%ﬂﬂﬂégmiﬁ%rpound is marketed for oral

adm ni stration. A grans/’l b body weight is
(17)  BRIJ 35® (23 lauryl ether)

25 (18) BRI 97® (10 Oleyl ether)

The samples were prepared, processed, and analyzed as demonstrated by the following
examples.
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10 admi ni stered per day for children under 50 |Ibs and 330 m|ligranms/day is
the typical dosage for adults. The sel ected conpound is practically

i nsol ubl eWOPIPBPEr | slightly soluble in polar organic sﬂﬁvgﬂpﬁmﬂbch as

et hanol , net hanol, acetone and acetlc acid, and soluble in

di met hy| fEXAMPLEA: PRis ati S\ 5 , h s

bi oavail ability. TE@ gﬁnnerC|ally avail abl e preparatlon used as a
standard, consists ram crosi zed crystals 15 of the conpound partially
di ssolved in a carrier including polyethyl ene glycol 8000 and partially

di spersed in ¢ ibDEF forficiGlidls lgﬁg’wgsgﬂ’ﬁ;'ﬁ& | act ose, nagnesi um

stearate, and met hods of the invention,
an arrdy of s &agh efghe thereipients wensiprepared as thoesf aguoeus stogks solutiensiat diflersnbi ent

M Xt ures dhRdeRtrhitins dleY, %ﬁg}lﬂ forAnk d to identify
exci pi entc CC?I’TbI na;k’l > OFUIQI?&I[I teralcntm\%lt t@qgtelgg otsr{xel?ghég%\b\nat;g t he conpound

to provi d%‘nmgh@t&{ G‘bG‘P’? F}Ot@r?ﬁéﬁé‘éé‘ splions., Lo sachsampledvelk wasadded i on. The
fol | ow n%mefenﬂmﬁﬁ@ité,)éadm S tlchdSenSRdiR heemms Bﬁ\‘t‘ethl%bbtoelbt ai nabl e

R s fnﬁ"ﬁg‘sfﬁée?mé’ﬂsi@% 385 b i S B

PCT/ usxm/eaﬂﬂsﬁhpleTwﬁl in the arfayqMillipoteD6lestichilten plahs Eﬁhmbhme(of?S@um ar abi ¢

and of uop b Soe ARt e vtiiooRon IR eyt U B oty 0%

(cycl ohe MMGE%TECANQ liquidihandliog deyise| using Itlﬁfaﬁexeéglbswdmdlmem docusat e
(sul fobu b I fosucci nat e)
10 (5) sodi uml@enggﬂ;]@%l E]?né&m%%)r | g"‘ﬁ%g ng{r{l?ﬁén@cqﬁgrlleg&t

(al kyI di r?E‘E'HS'FP%e‘??E qucme B’rﬂ‘tfé -ceaqepmqyétock solutions is

(dodecMd tehlcfRicA¥S:2i Nnnoni um br om de) (8) oI eic acid (cis-9-octadecenoic
acid) (9) sodiumtartrate dihydrate 15 (10) pol yethylene glycol 1000 (11)
pol yet hyl ene gl ycol 10, 000 18!

3Ix(18-3)!

3

Giving a grand total of 22,032 unique samples (a total of 66,096 samples for n=3) were

20 generated, with 32 unique samples per assay plate and 689 assay plates in total. All
permutations of excipients, concentrations, and griseofulvin according to the above equation
were generated using the MatLab program formulating software. The permutations so
generated were down loaded into a Microsoft EXCEL spread sheet and from this spread
sheet, a worklist was constructed according to standard programming methods well known

25 to those skilled in the art. The work-list is then used to direct the automated distribution
mechanism to prepare the various permutations of excipients and griseofulvin generated by
Matlab. The Genesis liquid handling device was used as the automated distribution
mechanism. The worklist combines the formulation output of the Matlab program with
Genesis-appropriate commands (as found in the Genesis operating manual) in a file format

30 this is directly readable by the Genesis device. Thus, the Genesis liquid handling device
delivered 20 micro liters of a griseofulvin/dioxane solution (0.15 milligrams
griseofulvin/milliliter dioxane) and the various combinations and concentrations of
excipients generated by the Matlab program to each sample well. The force provided by

adding the excipient was enough to adequately mix the components.
35
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(12) polyvinyl alcohol (13) P0.0XANER(?) 237 (pol yoxyal kyl ene oxi de bl ock
20 (14) pol yoxyethyl ene 40 stearate (15) pol yoxyet hyl ene 100
BErwsaory? (23

copol yner)

stearate (1wpoinBeN 80(r) (pol yoxyethyl enesorbitan)

(17)

| auryl ether) 25 (18) BRIJ 97(r) (10 O eyl ether). The sanples were
pr-epar ed, procewl yzed as denonstrated by the follow ng
exanples. 30 3 - 09391 PCT/ US00/ 20717 EXAMPLE 1: Preparation

and | denti fi cat Adlrthesol@ntswere a¢moved bydynphilizationsthon whte200 pbovhs addédtioi | | .
Preparatio \j I ' ' ' b 1k Lo : - of e 18
ep Bach drie@ e o’fttl'lé)ﬁl&r‘tﬂlatté%, agzgf&\r@?hg t@i’glé%is' éghiﬁﬁnéll@&m i f%“e‘?em

exci pients were pr&pare hr ee "aqueo uti1ons “at
c

as
concent r at Pi##s were the inqubated at37 G fgr b heunin a/innqva 4200 incubgtor (New Brunswick
mi | |'i gr s Seiehtifid, Edion, MU)d The plateRiwekd m&aaﬁmﬁﬁé& {oisbiirate Yy @Hdi8olRed &AL, Of

exc pi ent 5% BEYRUIY SFBTERT. T SeBrivek e oreal £ 160008 SHaat Wiriin.s  ocr

sol ut i ons. DE)uThe filtratefrorh ehdtewdiBwexeolletied irio UVstratdpaiin 96 welQedeiver platdst er s

il ver ol alGatig, Chmbd, S iygmion  Dyiait ot N Biecfaex o

pol yt et r af Plusy MelehylacDevinesnBurmyeale,i@A). he bottom of each well using the
TECAN(r )10! i qui d g};}bﬁ] !Plgal Vi | ilﬂ% £54 | S18j i.ng device
(Tecan-US, RTP Gﬁ : e ﬁ’ﬁ‘n"%‘@%"gwﬁ‘s‘f | t?%ﬂﬁfaéé&%s%%ﬁxn@% 0 ism%f 3

di f ferent é‘?@E‘PlbWents, each excipient chosen fromthree

di fferent-concentration stock solutions is 15 calculated as: 18 x33 31 x

(18-3)! Giﬁi n& a grand total of 22,032 unique sanples (a total of 66,096
sanpl es f of& ) were 20 generated, with 32 unique sanples per assay plate

and 68t9 ats say pThé ssubility] @nfbﬂurqd% hbswéxavata%%(at&smﬁ% fiated) 813,500 unique
concentr, L on a ri or u | accorain 0 e. above g wer e
13" abiles 1 o R iR o by 1R PR e ep iAo ADLYGERY ot + ons

gener at e
so gener aSchtringPlough)mlohogaied baseline abddklmancs bbbl 0 3pbsabakb egits.and from

e oy 22 SosblifiBies solpH fildhSled 18 RPSUAMMELF AELRLALE SReSARAT ™
preparation. Approximately 1,200 samples shown in Figure 3A showed significantly higher
solubilities than the rest of the samples.

20 Samples demonstrating 100% increase in solubility compared to griseofulvin alone

(as measured by absorbance) were identified as lead formulations. Five samples were

identified and boxed in Figure 3A. The compositions of the 5 lead formulations (TP1 -TP5)

are listed in Table 3 below.
25 TABLE 3: 5 Lead Formulations for Solubilizing Griseofulvin
TP1 TP2 TP3 TP4 TPS

Excipient wt%  Excipient wt Excipient wt%  Excipient wt% Excipient wt

% %
(10) 83.3 (10) 90% (10) 90% an 83.3 12 90%

(2) 8.3% 3) 1% (14 9% (1) 8.3% 5) 9%
(14) 8.3% (14) 9% (¢} 1% {(7) 8.3% ao 1%

Figure 3B gives the standard deviation for each of the 3,500 unique samples (each

35 tested at n = 3). The majority of the samples tested were reproducible, with standard
deviations of less than 10%.
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25 to those skilled in the art. The work list is then used to direct the
aut omat ed_di s};i Put ion mechanismto prepare the various_pernutationhs of
exci pi ent YENE* B i seof ul vin generated by Matlab. The GeREWP0R0RY;i 4
handl i ng device was used as the automated distribution nechanism The
wor kl i st conbThese sarhples canrtie|farithed optirizediusing the Bamdestingte¢hniyye describéd

o Tite r APy s SRMREIRL G o B Ukl o RARRUR BRER L WRO ™ D) (D

Genesi s Isamplesl handl i ng device delivered 20 nicro liters of a

gri seof ul vin/ di oxane solution (0.15 mlligranms griseofulvin/mlliliter
di oxa;}Le) and the various combinations and concentrations of excipients
gener at e EXAMPLE 2\ Xalidation,otl.ead Formulations og gLarger Jgale.  The force provided by

ot oy TPt Mook s o i b0 OTRIERR B 135 59 10
' i ng of Sampl e e solvents were renoved.
by |y opinidB S5l TODG B e e By o eHhilatcs by HERGinE SRR OR Rt of 1 he
filter pland mixingthemrin tirisolid sthe iksvistillation viglsi Grisesilvim@Oanilligeams) Wae pl at es
were the_j e 7 Cf hout i n nn ' A ncubator (New

Br unswi cl‘?}e%% g“éﬁ‘@n%ﬁ??%’?‘“?&?%%@ﬁ%‘)‘?“‘“?ﬁ‘éwgf ;cf"é'g‘}é\?\%ﬁ'%? Hgﬁg'cent rifuged to
separ &0 any undi ssol ved solids, as previously described. The centrifuge
was a So 000B (DuPont, WImngton, DE). The filtrate from each
wel | ms%‘%@%q into UV transparent 96 wel|l receiver plates (Corning,
Coni ng, [¥i-1:38¢ milligeamsdIRGh 1000, 3Qmilligrems betarcyglodextan, 3Pamilligramsspect r aMVax
i pi e e A e | o 1 he. basali ne.sol ubi |1y, Resylts The
ot ubi 11 TP 2GS PED R, A lirens 8,4 BiliERmsppbottne i, 3. 500
uni quds stearaenpl es is shown in Figure 3A. The commercial griseofulvin

pr epar at kgn. FALVI G AR GAPL Duah)  al.one V. sel ipe..absorbance
(5ol ubi | P73 30 Ty ibanms PEQT00R S0 mliians BuphSe e o HERR: {RnPases

sol ubi | i esacmonpared to the commercial griseofulvin preparati.on.

Appr OXi ey 3 ARREraRYPESS 08D hillighlri Hocia A0t EnS bedfinidecant | v hi gher
solubilities than the rest _of the slalrrpl es. Zlg’ Sanples denpnstrating 100%

i ncr ease IPh st90wmitligrans polyvinylalgohol, 3Qmilligzams banzetheniya chlogde,3oasured by
absor 2onafilligwais®PBGIE000I fied as | ead fornul ations. Five sanples were

LD S Dl o i s

for 1 hour before they were filtered through 0.2 micron filters to remove any undissolved

solids. The filtrates were measured using a UV spectrometer at 290 urn in a 1 cm path-
length quartz cuvette.

25 The commercially available FULVICIN (having 165 milligrams griseofulvin) in.
tablet form was ground into powder and an amount containing 30 milligrams griseofulvin
was tested in the same way as the lead formulations for comparison.

Results

30 The results from the lab scale dissolution assay are plotted in Figure 4 as absorbance
at 290 nm, showing the means and standard deviations from the three measurements. An
increase of up to 300% in solubilities (as measured by UV) was achieved compared to the
commercial formulation. All five lead formulations identified in the microarray test were
validated in the solid form in the lab scale (10,000x) dissolution assay to have increased

35
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25 TABLE 3: 5 Lead Formnul ations for Solubilizina Giseofulvin TPl TP2 TP3
TP4 TP5 Excipient w % Excipient wt Excipient wt % Excipi ent wt %

Exci pi ent WO ¥L0) 83 3 (10) 90% (10) 90% (11) 83.3 (12FCEEHINBYI73 304
(3) 1 %(14) 9% (1) 8.3%(5). 9% (14) 8.3% (14) 9% (1) 1% (7) 8.3% (10) 1%
Fi-gure 3B ay]ub&lstyk:hmmrbdmﬂae doreimerciilly avaifable pfhanimceﬂudan@rcﬂa@me mesulig feoraanpl es

(each 35 ted wer e

repr oduci bl'e, WI Y%&a H—gﬁ %&%é&éfﬁ{’ lﬁﬁ%g&é 20 WO 01/ 09391
PCT/ US00120717 These sanples can be further opt| m zed using the sane
testing tes_kgmeeﬂe@muah&%fﬁmlmcmdzméﬁgéxﬁonal changes to the
concentration of each conpgnen E 2: Valjidation of
Lead FoPnul at i obsexsine the eHeqt °§€a&hexc1mqqsf@e¢@b@ FB?IHMIE’E th fisstithreet i f i ed
from the EeadforfuREON(TPERI  FHILI) e&hﬁﬂecpéboae i ﬁl@nﬁ&%'aﬁa}lﬂe@&ﬂ)eﬁ'aﬁ&% wérat of

th I b t
themin ¢ ﬁ‘é{"'s‘)éPY‘g"%‘f’é‘PéL“r # sz %ﬁm Pistolbin Fobmulacons SRUSMENAI)opaRf e 0

[ nsthres@x Wntsgim;d efthe fhipéeaxcipi nt‘s"indﬂmhx fcombiﬂaﬁé
1[nor rr:JIg;?ed %‘g‘{ gl: | nes ormlég:ne el ons l=jI- , E‘éé‘m?looo 30
il g <HEnth LI 1P, (e B e, S pr e ol iR ot bt SAHRE TS, ot o
TPl - 2: 3Q0then tﬂeasyrdmmgliﬁb $0G0ab fdcedukdsidgscaibed &iRRe for ladd valigations using
poI yoxyet I"Qg %é%zﬁﬂﬁgaﬁg,hﬁ?T%u@thOO mlligrams PEG 1000, 30

mlligrans yoxyet ear a 3 mlligrans acacia TPI-4: 300
mlligrans PEG lilmbxbﬂs@s farithe “sleconvelved? iformubaions meusgﬂm EigureiSab dnd 7 TP -

300 1 || | Gialbod6 e rBpd Qb ol (0 riSEhaBeRARIR ol O | e, 3 20

mlligrans 000 15 mlliliters water was added to each vial _and the

for nul at i diFtormytagipns haye afea@efle#wl@ﬂmaﬁhaséhed%d forraylatignsddentified inng ¢ hr ough

0.2 m clHrEtdmplen,hut that hEBesaltSErY relMiie:s tHe\stttingiehd fhsmuihtin;frot d¥sslus Wer e
nmeasur ed %n acg\/ spectroneter at 290 urn in a 1 cm pat h- | ength quartz
cuvette. ESmer ci al | y avail able FULVICIN (having 165 mlligrans
gri seof ul vi n) iInFigure 5, excipient 14 (polyoxyethylene 40 stearate) (which is present as a small

percentage in TPI-3, as indicated by the area in the pie chart) yields a substantial increase in
solubility, which was slightly enhanced by excipient 10 (PEG 1000). Thus, a positive
20 solubility interaction was identified between excipient 14 and griseofulvin.

As shown by Figure 5, 14 (polyoxyethylene 40 stearate) was the only important
excipient in TPI-3 and addition of 10 (PEG 1000 and 1 (acacia) had no effect on overall
solubility. Addition of excipient 2 (B-cyclodextrin) actually decreased overall solubility of
the griseofulvin in TPI-l, as shown in Figure 6, demonstrating an antagonistic solubility

25 interaction among excipients.

In contrast, as shown by Figure 7, excipient 3 (SDS), 10 (PEG 1000), and 14
(polyoxyethylene 40 stearate) show a synergistic solubility interaction in enhancing
solubility of griseofulvin.

30 EXAMPLE 4: Dissolution Rate Comparison under Simulated USP Conditions

The rates of dissolution of TPI-2 and the commercial griseofulvin formulation (165
milligrams) were compared at the lab scale using 1000 milliliters deionized water in 1000
milliliters Erlenmeyer flasks at 37°C stirred at 300 RPM with a 1.5 inch magnetic stir bar.
The rate of dissolution for each formulation was determined separately. Each formulation

35 was added to the stirring deionized water and 1 milliliter aliquots were removed at 0
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tabl-et formwas ground into powder and an ampbunt containing 30 m|ligrans
griseofulvin was tested in the sane way as the |l ead fornul ati ons for
conpari soWOG@8¥lts 30 The results fromthe |ab scal e dPCHBPIRPBA assay
are plotted in Figure 4 as absorbance at 290 nm show ng the nmeans and

st andar d {defda30RBsonkS, Ahinde, 3 HifRed)B AHANE] R0 hinuté¥) 15 hmﬁ@azsemafmdsp to 300%

coar o 0l SRR B AL Ao SR PRI T ¢ e

m croarr Gbﬁnﬁlﬁig‘eduﬂbem temperdmikecat 14,000 RPM for i1 d séconds tonerhéve undissalvad e (|

picT) Usoor 90 RO spefaiale A RBE AES0 i 1 ottty Qe

phar mre€ewuvettel , proving the results from microarray assay format can now
be transl ated into normal | ab scal e assays. EXAMPLE 3: Eval uation of
I ndi vi dual Effect of Each Excipient. 5 To exam ne the effect of each
exci pi entResaltsyri seof ul vin's sol ubility, the first three |lead formulations

(TPI-1 to TPl gk rhteletdidsbRtloR A@ \“Rowin Figurd 8 Crlﬁlﬁlfo%é&a‘#&iﬁﬁtbéﬂ above were
"de- convol ved" on thg | ab scale_|nto rbileoful Vi rnmul ati Qns that contain

(1) one dhssphytion asyel asa highsr equilibrwn polupility com tB SCREMER#®e exci pi ent's
i n di f 1erpégarstion FULMICIN|Futtior 36ifirtning 16 VRl Of thedew fortinlations seleatéd and _
t hree, ﬁ’g threa&)a. Solubilities of each sanple were 10 then neasured
usi ng thg%’é ¥tedures described above for |ead validation, using
absor bance at Thes results demletsivate theeeffichaytof kliethjgh thivmghmit édyimulatioesnd or t he

thoi - r oSgine mel BT R bt B el o Medthfls g il vefree®t, 30 1

r ef or mul geproducibilitye greater or |ess sol ubi I ities than the lead fornul ations

identifsed inthe f&é?d;lti&l Rasbudfidl rémtbr&aa@ m@ﬁu}etp%nﬁfeﬁt dridlimy Ewan Fankdre

tart | ead f t ab t b ,
el pi ontof D ST BYSPUORy PN 48 Smrauet et e ut oLt 8l ¢

per cent agaiculated®b ﬁﬂﬁllﬁfedbj&its:sﬁtﬁhﬂaye timuafeeppﬂeaateﬂﬁlapnﬁn&bﬁs t) yields a .

subst anti aI reas bili S

exci pi ent™ ‘Bhiag ri’od'f'(ﬁ?et?gs ‘%)eyodsﬁ éy%@eﬂcﬁﬂegQFh{y i nt g’[rgg)g |“lo)‘% was
identifi ememmme@ppmﬂeéntamﬂcmdaﬂﬁuctawmﬂcwms As shown by Figure 5, 14
(pol yoxyet hyl ene 40 stearate) was the only inportant excipient in TPI-3
and addition of 10 (PEG 1000 and 1 (acacia) had no effect on overall
solubility. Addition of excipient 2 (P-cyclodextrin) actually decreased
overall solubility of the griseofulvin.in TPI-1, as shown in Figure 6,
denonstrating an antagonistic solubility 25 interaction anbng excipients.

25
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In contrast, as shown by Figure 7, excipient 3 (SDS), 10 (PEG 1000), and 14
(pol yoxyet hyl ene 40 stearate) show a synergistic solubility interaction in
enhancing YOI0M93%1ty of griseofulvin. 30 EXAMPLE 4: Di sso%ﬁ? t7e
Conpari son under Sinulated USP Conditions The rates of dissolution of TPI-2
and t he cownmyistcRimadisseoful'vin fornmulation (165 nmilligrans) were conpared
at the lab scale using 1000 mlIliliters deionized water in 1000

mlliliters Erlennmeyer flasks at 37C stirred at 300 RPMwith a 1.5 inch
magnetic stir dar. Afnharayaifeamgples)eachehmplectoniprisingachmponentrimtommonand

determ ne t al.y: k . L5

dei oni zeddavtvz er ngﬁgk%o%ﬁﬁﬁﬁﬁ@éwﬁe aﬁ%cgééﬁ%%?@ngggﬂ%g Bgl%r %&%&g@/ 09391

PCTI USCDY 2speet togbleast@ne o0 seconds, | minute, 3 minutes, 6 minutes, 10

m nutes, 15 m nutes,;25 %ﬁﬁéﬁﬁ%ofﬁggdﬂiﬁbﬁa?éomﬁ&ﬂnéo m nutes. Each aliquot
r$1 [ pendor '

was added to a 1.5 mlliliters vial,” centrifuged at room
tenperature at 14, 0d8) RP{hgatio offhe gempenent-B-¢ampmorbto thed PRGNS and
the ultraviol et absorbange determined at 290 nmin a 1 cm path-|ength
quartz 5 cuvette. ults .The rates.of dissolution are shown in Figure 8.
TPl -2 showed a fastél raﬁ@ﬂ%ﬁﬂ%%ﬁ‘ﬁﬁfp’ﬁ@%ﬂ“’cﬁg‘mﬂhi gher equilibrium
sol ubi 1 @y conpared to the commercial 10 preparation FULVICIN, further
confirmng the yalidity of e lead forpul ations. selected. fromthe mcro
arrays. These r®sult eé@’ﬁ%ﬂé‘??’ﬁig‘Y%Ee"éﬁléi%g?ﬁn%ﬂf'ﬁ%mﬂ?ﬁhsat hr oughput

f or mul at i ophaemateuticad tai digtanystuppdeinent amchltematiive medicinesariabnugraceuticalal e up t he
results wiwth a high degree of reproducibility. 15 The foregoing has
outlined rather_ broadly the nore pertinent and inportant features of the
present inventidn. Vikejamay of ¢laimpl yehersin an areuntof thecompencstrinitafemenisd her ei n
is wel | 15 ClassGHApdHRE: 100 rhiligrhht, t he obj ects stated above, it will be

appreci ated that nunmerous ~nodifications and enbodi nents may be devi sed by
those skilled in the art. Therefore, it is intended that the appended

clains cover al4. suciherBdy bf ¢laiti QRfheddin aamowil of ife componedPitddiNNaR is
PCT/ USCO Zlggs]tgan

about 1 milligram.

20 S. The array of claim 1, wherein an amount of the component-in-common is
less than about 100 micrograms.

6. The array of claim 1, wherein an amount of the component-in-common is
less than about 100 nanograms.
25
7. The array of claim 1, wherein the component enhances solubility or
dissolution of the component-in-common.

8. The array of claim 2, wherein the pharmaceutical, the dietary supplement,
30 the alternative medicine, or the nutraceutical is effective for topical, transdermal, .
intradermal, pulmonary, mucosal, or ocular administration.

9. The array of claim 2, wherein the component is effective to alter a rate of

absorption, bioavailability, metabolism, or an other pharmacokinetic or pharmacological
35
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What is clained is: 1. An array of sanples, each sanple conprising a _
conponent -i n-comon and at | east one additional conpon I n each
sampl e diVP&VY3AY om any other sanple with 5 respect to?’%’q%%’one of (i)
the identity of the additional conponent, (ii) the ratio of the

CONMPON §idépertyof HiEPharmiaeitial, GRdidtirg Sapplansi tinealtenatios médicing, dritee physi cal
state of the.cqonmponent-in-comon. 10 2. The array of claim1, wherein the
compon M mon is a pharnaceutical, a dietary suppl ement, an
alternative nedicine, or a nutraceutical. 3. The array of claim1l, wherein
an anmount of;at he peealy =] B Yhi ivieOam | 11 grans.
4. The arraylobf g?lg.l m 1%vﬂl]}g:%ﬁﬁ an aér"rg%nr% S#téfﬁgk%ﬁsﬁﬁgﬁ?%ﬁ?commn S
|essStrﬁmdam\cqcoaﬁm.mp@xmmtefbct&ewn@aawwbéﬂye@ﬁrﬁ? onghthesi n an anount
of the &H@H%%-drﬂm@;ﬁ,mﬂeﬁéipsdlﬁ agén about 100 micrograms. 6. The array
of claiml1, ereln an anount of the conponent-in-conmon is |ess than
about 100 nanograns. 25 7. The array of claim1l, wherein the conponent
enhances solubility or dissolution of the conponent-in-conmon. 8. The

array of claim 2, wherein.th rmaceptical . the dietary supplement, 30
the al ternaﬁilve ﬁ%’aiagi’%%fn"]%?‘e't’ﬁggﬁﬁffgﬁ ?eé'al is effective for topical,

trant@ermal, intradermal, pul nonary, nucosal, or ocular adm nistration. 9.
The array of,,cl ai %I W ' g#ppé) fesi S effective to alter a rate of
absorption, lgi' oa\}?le a é@{nnlﬁéfgtt;o I sm res'an ot her pharmacoki netic or
pharmacol ogical 35 _44_ (11112 (teeeevevere// " el W 01/09391

PCT/ USO0/ 20347 i@ty ¥f i 1187 ANBksMOEAitinsal . the dietary suppl ement, the
alternative nedicine, or the nutraceutical. 10. The array of claim9,

wherein the conponent is a bioadhesive excipient, a
15 14. A method to measure or detect an interaction between components,

comprising:
(@  preparing an array of samples, each sample comprising a component-in-
‘common and at least one additional component, wherein each sample differs
from any other sample with respect to at least one of:
20 (i)  theidentity of the additional component,
(i)  the ratio of the component-in-common to the additional component,
or
(iii)  the physical state of the component-in-common; and
(b) testing each sample for one or more propetties.
25
15.  The method of claim 14, wherein the component-in-common is a
pharmaceutical, a dietary supplement, an alternative medicine, or a nutraceutical.

16.  The method of claim 14, wherein the property is absorption, bioavailability,
30 toxicity, metabolic profile, potency, stability, solubility, dissolution, partitioning, friability,
appearance, mouth feel, rate-of-release, rate-of-dispersion, rheology, permeability,
compressibility, compactability, flow characteristics, color, taste, or smell.

17.  The method of claim 14, wherein testing each sample for the property
35 generates a data set.
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5 bi oadhesive coating, an excipient effective to enhance solubility or

di ssolution of the conponent-in-comon, or an encapsul ating agent. 11. The
array of clwom/Aa939nf at | east 24 sanples. 10 12. The arraycoiusaizerin 1, of

at |east 48 sanples. 13. The array of claiml, of at |east 96 sanples. 15

14. A nmethod to as ' [ .on -pet we c onen
conprising: (a) ’%fepg"?‘ﬁ‘g{hé’ﬁgg%?@ séer?}pc%g‘éfls' %‘}?ﬁ%é{%’f'%‘?%gﬁ%?‘r@?%‘?% a
conponent - PRICAsYFRBA inkeraction. | east one additi onal conponent, wherein each
sanple differs fromany other sanple with respect to at |east one of, 20
(i) the identity,of i_gee addi.tional conmponent, (ii) the ratio of the
conponent - i n- cohfron od gficlaim, b4 furthss semprising angfyzngithe datgget gdetect al
state ofS fdek of thepmeraotior. n- cormon; and (b) testing each sanple for one or
nore properties. 25 15. The method of claim 14, wherein the
conponent-in-comon is a pharmaceutical, a dietary supplenment, an

al ternative nmed2@i neThemethod of claite 14, iwttein préparfigaherRirdyaald tdsting tieSarhfles

. prep
wherein th i @Qﬁ ion. bioavailahil.t 30 toxicity,
met abol i ¢ gsrloé | ﬁgg%oﬁncy,ﬁéf%%ﬂl‘f P’;?P"g‘b‘?‘imﬁﬁﬁﬂf},g%‘%m ution,
partitioning, friability, appearance, nouth feel, rate-of-release,
rat e- of -1@i spersppn, THEALRLIY E’W o] essSihl b
conpactability, flow charact gfr.‘lﬂg I cé,ta‘m(%eﬁ%trhfd?%?e‘?%%%%%@@?‘m&he
nmet hod of claim 14, wherein testing each sanple for the property 35

generates a dat2p.SetThe mbthdd ddidimlidl Whbleld drl aribrirkt bf the bdm¥¥ReRlind 3 Hon is

PCT/ US0012071 8. thod of claim 17, further corrp‘w si.ng anai yZI ng
the data s s%ﬁ“é&“&l&?mﬁmsure the interaction. 19. The nethod of claim
17, further conprising analyzing the data set to detect a 5 lack of the

i nt eractjison. 2 Th of .cl aj 4, . wherein aring the array and
testing fhe sa%p%’eserﬁé'%g&Sé%ﬂ‘aio@wi‘ﬁ*em%?%gé‘iﬁﬁ?‘ﬁp Blsmy $nd
testing sylesethan awupl mitigeamet hod of clai m 19, wherein the data set is -
anal yzed by a conputer.

24.  The method of claim 14, wherein an amount of the component-in-common is
less than about 100 micrograms.
20

25.  The method of claim 14, wherein an amount of the component-in-common is
less than about 100 nanograms.

26.  The method of claim 14, wherein the array comprises at least 24 samples.

25
27.  The method of claim 14, wherein the array comprises at least 48 samples.
28.  The method of claim 14, wherein the array comprises at least 96 samples.
30 29.  The method of claim 14, wherein at least 1000 samples are tested per day.

30. A method for testing or optimizing one or more properties of a formulation
of an active-component, comprising;

—_—
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22. The nethod of claim 14, wherein an anount of the conponent-in-common is
| ess t han g}& 00 mlligrans. 15 23. The nethod of claim 14, wherein an
anount of c3gflrponent-i n-conmon is |ess than about 1 W’PW&H 24. The
met hod of claim 14, wherein an amount of the conponent-in-comopn is |ess
than about 108 ni erepgringan ar@y of Sampléss earh stople sbmprisingthedctiveeomponerin  anount

of the conponent - lhfig 4P datioﬁﬁ%oﬁxB&&n@Wex&Q&h%ﬂgﬂhgfg&ssﬁgﬁm he

met hod of claim 14, wherein the array’ conprises at anpl e
27. The nethod of otersamplewithrrspedt i atleastane 8 conprises at | east 48

sanples. 28. The (yet hgie i@dntiey 6¥the dddlitioniofipbnddie array conprises at | east

96 sagples. 30 2 Th rreth of claim 14, er east 1000 sanpl es
are t8sted per da ‘) 303‘e gi2qtiy P crRRqNF] W@F ?5*8‘!‘?% OBFL Br nor e

properties of a f i Iﬂtelpmsmab&taw‘ofmetammemmmaapt conprising: 35
II|IIIIIIIIII | IIIII 46 D 09 01207 (a)
preparing an airrail/ésu?g %Hps%"ggl %raaékeasét p@%} rﬁ%?‘%‘&ﬁ%"% ggorrponent
and at | east one sakkisampleakndonponent, vvherel n each sanple differs from any
ot her sarrple th B_Efg &"gﬁ SRS t he

addi t | onal cogpomg::{)\tE e w&g‘?{%ﬁaﬁﬁggég@ %%rrponéel?\x%éogg t he

addi t #®nal conponémﬁol&rsavé]mmgerwmgqmmqmnpgpmwh fonthesamplge conponent ;
(b) testing each sanpl e for at |east one property to generate a

pr operty-res npl nd,(¢) conparing the -result
gener at ed fo eac EH‘?@H Ho??lagnﬁg, 3'6%"“1’6'?8 Pt Fstﬁgl?"ﬂga?ﬁ ‘E}l’property
to generwdimquﬂm&nmmmﬁwmwémé log a aatgeaticahl. The net hod of cl ai m 30,
wherein the active conponent is a pharmaceutical, a dietary supplenent, an

alternative nmedicine, or a nutraceutical. 15 32. The nethod of clai m 30,
wher elh t he PoperThy niethodlof clajn BOwheksimthe prapetty s absorptiom bicavsilabilitgt abol i c

profile, ATAVA g gbaﬂﬂ?ff
friabil |t?§i,%}eappeb§§% hhé h%temﬁro#thﬁl*ﬂy, bﬂﬂg*f -r ef{{é‘gg rangedgz)?&& g%er si on,
r heol og)BPPEREANGE.ABOYLE {eyl rate-of-release, rate-of-dlspersnon rheology, permeability,

compressibility, compactability, flow chara__,ctensucs, color, taste, or smell.

20 33.  The method of ciaim 30, wherein testing each sample for the property and
comparing the property result to a base line or a control generates a data set.

34.  The method of claim 30, wherein preparing the array and testing the samples

is performed by an automated sample preparation and testing system.
25 '

35.  The method of claim 33, further comprising analyzing the data set by a
computer.

36.  The method of claim 30, wherein an amount of the active component is less
30 than about 100 milligrams.

37.  The method of claim 30, wherein an amount of the active component is less

than about 1 milligram.

35
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conpressibility, conpactability, flow characteristics, color, taste, or
smell. 20 33. The nethod of claim 30, wherein testing each sa Ie.yfor t he
property afMtP0¥¥¥aring the property result to a base Iine"%t/"r@"@ At r ol
generates a data set. 34. The nmethod of claim 30, wherein preparing the

array and test3gg tThe matipl 6fclains3QeetsinRiariyunt 6f the hativeicothpeasmp isdess

preparatign and testi.ng system 25 35. The nethod of claim 33, further
conpri si n@“ﬁﬁg?‘i}zl?’ﬁé“’f‘% ta set by a conputer. 36. The nmethod of claim

30, wherein an anount of the active conponent is less 30 than about 100

mlligrans. 374q9The bA vAirei ' %gﬁ%t . ive
conponent is | g%s %ﬁ@%g&?dﬁﬂﬁs@ I gr éﬂn\??%g&ﬁt leﬁh? I 11?%’?&%# is1ESs
111111711 thepabout490nanqeram© 391 PCT/ US00120717 ' 39. The met hod of cl ai m 30,

wherein an anount of the active conponent is |less than about 100

m crograns. 39. The_pnet hod of cl|aim 30, wherein an anmount of the active
component is | 88s Thepe %s&@m%%&%mympmaﬂﬁsh%mﬂa ai m 30,

wherein the array conprises at |east 24 sanples. 41. The nethod of claim
30, wherein the,arr coppr.i ses. ak.l east. 48 sanples. 1Q 42. The.nmethod of
L i m 30, wher At e EeHRg of Rt Sq cdictin he 453 B FGE 48 SBIR. ot hoo
of clail® 30, wherein at |east 1000 sanples are tested per day. 15 44. A

systemto neasyse o t i racti. rising:
(a) an array o? i's arr{l)—f’éejgl,e&g’gg ﬁ%ﬁn%@ﬁc?&%ﬁegﬁlﬁg&ﬁg%%%%ﬁg%% %mgpggnigmn and
at |east one additional conponent, wherein each sanple differs from any

ot her sanple wgth é?ﬁﬁ{o | A tedebdr gy Of the
addi ti onal corr%%'nen?? I d%ﬁgﬁ:ﬁrxgé?ﬁ%ﬁ{i‘ﬁ?@%&h@nen lelkn corrﬁgélr%yt he
addi ti onal conponent; or (iii) the physical state of the

CONMPONENSt - i N- CAPMONA s¥Em to measure or detect an interaction between components,
comprising: '
(a) an array of samples, each sample comprising a component-in-common and at
least one additional component, wherein each sample differs from any other sample
with respect to at least one of: '
20 (i)  the identity of the additional component,
(ii)  the ratio of the component-in-common to the additional component;
or
(iii)  the physical state of the component-in-common; and
(b) a sample tester to test each sample for one or more properties.

45.  The system of claim 44, further comprising a mechanism to direct each
sample separately from the array to the sample tester.

46.  The system of claim 44, wherein the component-in-common is a
30 pharmaceutical, a dietary supplement, an alternative medicine, or a nutraceutical.

47.  The system of claim 44, wherein the sample tester is suitable to test for
absorption, bioavailability, toxicity, metabolic profile, potency, stability, solubility,
dissolution, partitioning, friability, appearance, mouth feel, rate-of-release, rate-of-

\
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(b) a sanple tester to test each sanple for one or nore properties. 25 45.
The system of claim44, further conprising a nechanism ' ach
sanpl e seﬂﬁ%P’é‘l’é’le fromthe array to the sanple tester. Z’%Tﬂlfhlgﬁgﬁl-’gtem of
claim44, wherein the conponent-in-comon is a _30 pharmaceutical, a
di et ar ydispgssipn rhealogyapermieabilityaedmpressibility. compaeiabilitynflew ghareqteristics, 47. The -
syst em ghjof t@leNdidenherein the sanple tester is suitable to test for
absorption, bioavailability, toxicity, nmetabolic profile, potency,
stability, solubility, dissolution, partitioning, friability, appearance..
mout h feel, 4%t e-THesystbiaF elairh 34 Sfufiher3bmprising an Aultbrhéted plepirirg ande

00/ 20717 di spersion, theol ogy,

LLLTId L=l -48 WO 01/09391 PCT/ U
per maslabhsﬁnfgﬁystgmpgeggﬁeﬁ?ﬁs%ﬁeé St abili ty, flow characteristics,

color, taste, or snell. 48. The system of claim44, further conprising an

t ted [ | -1 | es.
30, “The. syt S of 14 4em o8 lfily ek S piikice #CGRGLE @R Ehe JF 22T C°

data s&et. 10 50. The system of claim44, wherein an anount of the
conponent-in-comon is |ess than about 100 milligrans. 51. The system of
cl ai r?44, wherei n_an anmount_ of the cqnponent-in-comon is, |ess than about
i 0 gr am 505 cthe W@fﬁ%wﬁrﬂpmmwﬂﬁgﬂ@icﬁ%ﬂ"m@?ﬂshe
conpone Réss thiin SKUWDO0 infligra@ss t han about 100 micrograns. 53. The system of
claim44, wherein an anount of the conponent-in-common is 20 |ess than
about 100 nanograns. 54. The system of claim44, wherein the array

conpri ses at51.easThedfstemargfclaim 44 5kheréih en amotr of the compoment-in-conimaorisn t he
array c ' . 48 sanples. 25 56. The system of clai m 44,

wher ei n?egﬁ{éﬁrg?t?og@gg B9 %es at | east 96 sanples. 57. An array of sanples,
each danpl e conprising a sensory-material-in-cormon and at |east one

addi tional  cePONF oystiAQHF Elafin A2 CPher @A B BmBhiritlof iR coipBhehiLin-8dmiRbn RN €
less than about 100 micrograms.

53.  The system of claim 44, wherein an amount of the component-in-common is
20 less than about 100 nanograms.

54.  The system of claim 44, wherein the array comprises at least 24 samples.

55.  The system of claim 44, wherein the array comprises at least 48 samples.
25
56.  The system of claim 44, wherein the array comprises at least 96 samples.

57.  Anarray of samples, each sample comprising a sensory-material-in-common
and at least one additional component, wherein each sample differs from any other sample

30 with respect to at least one of: .

@) the identity of the additional component,

@ii) the ratio of the sensory-material-in-common to the additional

component; or

(iii) the physical state of the sensory-material-in-common.

35
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30 with respect to at |east one of (i) the-identity of the additional
conponent, (ii) the ratio of the sensory-material-in-comon to the

addi ti onal weeH$dNent; or (iii) the physical state of the PCT/US00/20717
sensory-material-in-common. 35 -49 [IILIL0L0ETETTDT 11112112121111111 WO
01/09391 PCT/ U 2 . | | %ﬁgp amount of
the sensory- na'?groll a?ﬁ%%nay?g&%rﬁgggﬁlﬁegéégg{xﬁ%%ﬁﬂgb@gﬁeﬁg%‘?#ﬁa [ grglms. 59. The
array of CPmmepsslessihan ghoyt 100 milligrams.of the sensory-material-in- 5 conmon
is . less than about | mlligram 60. The array of claimb57, wherein an

anount of the nsory-materj al-ip- common is | ess than about, 100

mi cr ogr ans. 10581 Fligamyofelaim S wheteis gn apguntal hesenspmsmateriahine he

sensor Y5 mebmmionlis less thawabonn1 ndlligags t han about 100 nanograns. 62. The array
of claimb5b7, of at |east 24 sanples. 15 63. The array of claimb57, of at

| east 48 sanples. 64. The array of claim57, of at |east 96 sanples. 65. A
met hod to nmeas€.e olhelarayxf claimiSd; weltezeih ian ambentvef the sensoeyremtepiakin-eri al and

20 anot he%ﬁ%mmm{iﬁd@% preparing an array of sanples, each

sanpl e conprising a sensory-naterial- in-comobn and at | east one additi onal
conponent, wherein each sanple differs fromany other sanple wth respect

to at lmast onglof fhd akdyorlcfitlsh whdiin b Sl df Y Rhack RRRAGNIN 25 (11)
the ratio of the sensory-material-in-conmmon to the additional conponent;
or (iii) F?F@mﬁﬂs’;%ﬁeiﬁa“!s%b&“bl%m!‘ménsor y-material -i n-common; and (b)
testing each sanple for a property. 30 66. The nmethod of claim®65, wherein

the property ig,qualjty of the or, ., substantjvity, rate of evaporation,
solubility, pas%'i ti Off ,“&%HBS?&E&H"P%‘ Sagpet, taste, lack of odor,
| ack of taste, toxicity, potency, texture, color, appearance, partitioning,

or physiscal aggl chep &?Ay of cialth lsil,t&f‘ ‘at Jeast 48 samples.
64. The array of claim 57, of at least 96 samples.

65. A method to measure or detect an interaction between a sensory-material and
20 another component, comprising:

(a) preparing an array of samples, each sample comprising a sensory-material-
in-common and at least one additional component, wherein each sample
differs from any other sample with respect to at least one of:

() the identity of the additional component,
25 (i)  the ratio of the sensory-material-in-common to the additional
component; or
(iii) the physical state of the sensory-material-in-common; and
®) testing each sample for a property.

30 66.  The method of claim 65, wherein the property is quality of the odor,
substantivity, rate of evaporation, solubility, partitioning, biodegradability, odor, taste, lack
of odor, lack of taste, toxicity, potency, texture, color, appearance, partitioning, or physical
and chemical stability.

\
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s K C1111111111/1111111 MS -50 WO 01/ 09391 PCT/ US00/ 20717
67. The nmethod of claim®65, wherein testing each sanple for the property
gener at esWQ 0349381 set. 68. The nethod of claim67, furthefCTHEHWIRIRT ng

anal yzing the data set to detect 5 or neasure the interaction. 69. The

met hod of cl agm 67rhel Héth&®of GAMYS, VhEGinABRnY chdhampBR f6Fthe fopbrty O detect a-
lack of the interaction. 10 70. The nethod of clai m 65, wﬁerel n preparing

the sanpPEeralgsd ‘ng the sanples is performed by an automated sanpl e
preparation and testing system 71. The nethod of claim 69, wherein the

data set is |y a, C ut 15 72.. The net.ho f.claime65 wherein
an anount of ie ?@%ﬁ%‘{’%&f"ggi“aﬁ Werc%mmigsmﬁ%@gg &‘ﬁ?ﬁ‘aéﬁtﬁﬁm‘“ﬁf}o
m | | i §r anemedsgre thitvintenastiond of cl ai m 65, wherein an anount of the :
sensory-material-in- common is |less than about 1 mlligram 20 74. The
met hod of claim65, wherein an anount of the sensory-nmaterial-in- comon is
| ess than abof® 10thermethedpfolaim 675furthercomprising analyzingthedem setipdetesta an
amount Ofack bfthe fi&aétenet eri al -in- 25 common is | ess than about 100
nanograns. 76. The method of claim®65, wherein the array conprises at | east
24 sanples. 77. The nethod of claim65, wherein the array conprises at

| east 108 sanpigs. TﬁiGn&BodJﬂ&aiﬂﬁShQﬂer@fnﬁép%ﬁﬁgﬁﬁ,sam?%ﬁidleithgﬂﬁray
conpri ses aé I.ea%E 96 gagEI es. 9. The mat{lnod ftq%i aim 65, wherein at

| east 100PRIGSIpPerlormed by au putgigted syple pregaration and testing sysfem.” 1 ¢ ) 1 1 | |
L1111 1" MS W 01/09391 PCT/US00/ 20717 80. An array of

| o 500/ 2071 |
2dar § onal _componne ORe S BnwBALATHE M T s BaRRYE diinily, PO0 D1

15 72.  The method of claim 65, wherein an amount of the sensory-material-in-
common is less than about 100 milligrams.

73.  The method of claim 65, wherein an amount of the sensory-material-in-

common is less than about 1 milligram.
20 '

74.  The method of claim 65, wherein an amount of the sensory-material-in-
common is less than about 100 micrograms.

75.  The method of claim 65, wherein an amount of the sensory-material-in-
25 common is less than about 100 nanograms.

76.  The method of claim 65, wherein the array comprises at least 24 samples.

77.  The method of claim 65, wherein the array comprises at least 48 samples.
30

78.  The method of claim 65, wherein the array comprises at least 96 samples.

79.  The method of claim 65, wherein at least 1000 samples are tested per day.

35

-51-
-

N 0o



wWith respect to at least one of: (i) the identity of the additional
conponent, 5 (ii) the ratio of the agrochenmical-in-common to the additional
conponent ; WPOUPIPY the physical state of the agrocheni cal PFRUSHRI. s81.
The array of claim80, wherein an anmount of the agrochem cal-in-comon is
10- | ess ]Ehaﬂ abgojt hmﬂaﬁi}:dﬂ@hﬂléﬁ,-ea&?m'ﬂlfc&ﬁﬁrﬁhg%dgf@h&?ﬁﬁlrin}l&ﬁﬁﬁxﬂ an
amount o rochemi.cal =i n-co n.is. |less than.abopt mlligra _
83. The ar é%‘ﬁat g%stccrng Ia%@nal Khep ‘g}%ﬁe é‘ﬂ'%fﬁ‘ff’ s?)’f'&ﬁﬁbéeéﬁ#g@ﬁ@%obﬁf gﬁ'??q%: ommon
i's. | ess twithrespessto atdéastwizcrofyr ans. 84. The array of claim 80, wherein an

anount of the agroct@mc s {40 s S gﬁg about 100 nanograns. 20
85. The array of clal’m 8 e@&tg?%gsak@ﬂ@z%kes.t’ 86. The array of claim

80, of At |east 48 sipl dhe ratio of de agmehernicalsip-commandp theggiditionalat | east 96
sanpl es. 88. A nethod tocggl?ghgngogr detect an interaction between
conponents, conprisjng: (a). preparing_an array qf sanples, each sanple
conpri sing an agr ocH&R éﬁQPhﬁIMRgﬁﬁagﬁ@%cﬂé%Pmm?@ addi ti onal
conponent, wherein each sanple differs fromany other sanple with respect
to at |east oneyof: Li) the.identity of the additional conponent, (ii) the
ratio of the agioc he‘h?e)c?‘fﬁ’iayf’ﬂ‘-’le r’ﬁiﬁf“? ﬂ'éa'gﬁ'ﬂ?tf’%gﬁégmcﬁﬂ%ﬂﬂéﬁ?fm&“ 135
(iii) tA@ lebstharcabout100 milliframiie agr ocheni cal -i n=common; and -52
Lereerrerrerrerrr - coL MIErrrrrrrrrl W 01/09391 PCT/ US00/ 20717 (b)
testing each sanple for a property. 89. The nethod of claim 88, wherein the
property is bi o¥fegr athetiray ofclaipo8Q; mdrein awamdirit of the agtoshérhicalyin-common is
partiti onl fags than about 1 milligram.

15 83.  The array of claim 80, wherein an amount of the agrochemical-in-common is
less than about 100 micrograms.

84. The array of claim 80, wherein an amount of the agrochemical-in-common is
less than about 100 nanograms.

20
85.  The array of claim 80, of at least 24 samples.
86.  The array of claim 80, of at least 48 samples.
25 87.  The array of claim 80, of at least 96 samples.
88. A method to measure or detect an interaction between components,
comprising:
(a)  preparing an array of samples, each sample comprising an agrochemical-in-
30 common and at least one additional component, wherein each sample differs
from any other sample with respect to at least one of:
@) the identity of the additional component,
(i)  the ratio of the agrochemical-in-common to the additional
component; or
35 (iii)  the physical state of the agrochemical-in-common; and

-52-

—_—
(g I

L S .



5 90. The nethod of claim 88, wherein testi ng each sanple for the property

gener at es set. 91. The nethod of claim90, furthe .Sk Nng
wh bl befRSRRbA

anal yzi ng a set to detect 10 or nmeasure the interaction. '92. The
met hod of claim90, further conprising analyzing the data set to detect a
| ack of the i(h} er destingeachsample forprpropastyhod of cl ai m 88, wherein preparing:
the array and testing the sanples is perforned by an automated sanpl e

preparation and testing system 94. The nethod of_ .l ai wherein the

data set is fal yz'@a"l?a“‘gy‘{fﬁl?ﬂﬂtséf‘?’h%n%.P’WYMHME%%P%%; wher ei n
an anmoundoludility/ Meabidy, 0 pafitieaing] N- conrmon  is | ess than about 100 mlligrans.
96. The net hod of cl ai m 88, erein an anount of the agrochem cal -in-conmon

is lL.ess than about 1 mlligram 25 97. The nmethod of claim 88, wherein an
anount of the9tagr (thisewdtteal ofickim B8wherein testingseach kampla bwruhe property cr ogr ans.

98. The i m88, wherein an anount of the agrochem cal -i n-comon
30 is Iﬁg{aﬁgﬁ%é%%t? 100 nanograns. 99. The nethod of claim®88, wherein

the array conprises at |east 24 sanples. 100. The method of claim 88,

wherein the ray | oSt 1ddekdct 111 *
11111111111100 1 T dghoe v@gg'??g’gkgg]l'é%?:ﬁr'?ﬁgg%/&nzd 71 mﬁgafké%he et hod of

cl ai m®sor measwreithe iptegaction.ay conpri ses at | east 96 sanples. 102. The nethod
of claim 88, wherein at |east 1000 sanples are tested per day. 5 103. An

array of sanples, .each s le.c i sing a.conmponent-inco n wherein

t he conpone nté-  n- W@éﬁ‘“&%}) é‘&ﬁ"&?gﬁ’aﬂﬁﬂggﬁyzg‘gcthﬁ g%ﬁg‘lﬁ%fj?}ﬁﬁ &t

f or mul atjackofthe eratiohve conponent of an industrial product fornulation and
at | east one additional conponent, wherein each sanple differs from any

other sanple with respect to at |east one of: 10 (i) the identity of the
addi t #®nal c@¥pondie methad)ofictaim 88 whereif preparingihe amaand; testing thegsamplest he

additio niglpeﬁgrmg 'B?% automated sample preparation and testing system.
94.  The method of claim 91, wherein the data set is analyzed by a computer.

20 95.  The method of claim 88, wherein an amount of the agrochemical-in-common

is less than about 100 milligrams.

96.  The method of claim 88, wherein an amount of the agrochemical-in-common
is less than about 1 milligram.
25
97.  The method of claim 88, wherein an amount of the agrochemical-in-common

is less than about 100 micrograms.

98.  The method of claim 88, wherein an amount of the agrochemical-in-common

30 is less than about 100 nanograms.
99.  The method of claim 88, wherein the array comprises at least 24 samples.

100. The method of claim 88, wherein the array comprises at least 48 samples.
35
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or (iii) the physical state of the conponent-in-comon. 15 104. The array
of claim103, wherein an anmount of the conponent-in-common is |ess than
about 100 WOIWWA™ns. 105. The array of claim 103, wherei nPGKHUSRBIMT of the
conponent-in-comon is |ess than about 1 mlligram 20 106. The array of

claim 103, whet@i.n Fhe Aol of elhink B, vARFGA BR Hrral BoBPHER At lesst 96 edApledlan about
100 m crograns. 107. The array of claim 103, ereln an anount of the

conponent-in-conmon is 25 | ess than about 100 nanogramnms. 108. The array of
claim 103, of 402.| eTh¢ methodafplains 88, vilidtein dtieasnd 000 /sanfplesiass testédfer day. at

| east 48 sanples. 30 110. The array of claim 103, of at |east 96 sanples.
111. A nethod to neasure or detect an interaction between conponents,
conprising: 35183 Anktray of samplds] ¢abh saraple tompriging a Kpmpanent-in-eaAmmaar, 09391
PCT/ USOO | g&mﬁ I i cordioR FhStmeR conprising a
conponent %?‘gkg%%ﬁm%mﬁg@eén t gn%oagr}paa.gtrl\‘gegnt_-l n-é’g%m%% 'S anmggﬁtve conponent
of a condemmulationes ae activecampangnyaf ay indystrial preductiormpuiation angrat leastiongiust ri al

product f qQaaRibadl cOmpéxist, Wheheh Sdch URpIR diliidré ROM an§ OIRRPSHIe with 9éspedl teach 5
sanple differs fromany other sanple with respect to at |east one of: (i)

the ident 185t Mefhe additional conponent, (ii) the ratio of the
conponellt - i n-comong(ih o0 t e iddtity dfaheaddiisiiaDevdiponentpr (i 11) the physi cal

state of the conponent-ip-commpy: and 10 (b) testi h le for a
property. 112. The ﬁi}t hoﬂ‘e(ﬁ“%?fah’ mnewééw%%%%ﬁ%pomn%
bi odegradability, toxicibg, potency, solubility; stability, partitioning,

conpressibility, c OEEH?Ct ﬁ'}g'ﬂh%lgal B8 f thd &%o%nt—in-common.

15 104. The array of claim 103, wherein an amount of the component-in-common is

less than about 100 milligrams.

105. The array of claim 103, wherein an amount of the component-in-common is

less than about 1 milligram.
20

106. The array of claim 103, wherein an amount of the component-in-common is

less than about 100 micrograms.

107. The array of claim 103, wherein an amount of the component-in-common is
25 less than about 100 nanograms.

108. The array of claim 103, of at least 24 samples.

109. The array of claim 103, of at least 48 samples.

30
110. The array of claim 103, of at least 96 samples.
111. A method to measure or detect an interaction between components,
comprising:
35
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odor, or flow characteristics. 15 113. The nethod of claiml 11, wherein,
testing each sanple for the property generates a data set. 114. The nethod
of clai m‘l’?(?,l’“spgft her conprising anal yzing the data set F/RMR¥L7 20 or
measure the interaction. 115. The nmethod of claim 113, further conprising
anal yzi ng t h¢a)dat preparingtan attay of samples] ench savfiple hemprising acimpmentdia6. The

met hod of claim1l ' | : | . .25
sanples is perfor%ﬁmg@q’g%%%%@é%g%%ﬂéﬁ%ﬁgﬁ%ﬁ&gﬁg%Eﬁi ng system
117. The nethod otonshmerprodust fommulatiomon aneactivg eompanentof gn industaal py 5
conputer. 118. TRRJIRFSAhIf{onch®hiTeabldne adRIOBAI ofPoASHR Wilierélh eddhe

conpopent-in-commobn _3Q is |ess than about , 100 m | [i g{‘}ams. 119. The met hod
of cl%im 111, whepaseple differsfnm anytherisampls YR TESREC 1R ALKATORS OF s | ess t han
about 1 milligrany)35 theidentitylofiHelaliditibadl bdthpddent,l 111111111111 CL WO

01/ 09391 PCP/ US00/,2071 120.. . The nmethod of claim,11l..wherein an anount of
t he conponent -i n-eﬁmmg?er?"soqfél?s“’fnﬁgﬂe %ﬁ?“%ﬂtﬁh&’é%wg COMPFN L e et hod

of claim 111, wherein en anount of the conponent-in-common 5 is |ess than

about 100 nanogra et de WAy 'H"Fm in the array _
conpri ses at Ieas@&f@%%@e@!%&%&e%@%nﬁnﬂ% 0 é\{?l’glhgn 111, wherein the
arrayl®onpri €&)s atestimgeach sgnplefoslagsoperty.0 124. The nethod of claim 111,

wherein the array conprises at |east 96 sanples. 125. The nethod of claim

111, wherein at |east 1000 sanples are tested pe ay. .20 30
11111121111\ 12§21 | The methog pf glairrzxplll,wherein the properQy 1rs b?od\égrada]b?hty, toxi%15ty,

potency, solubility; stability, partitioning, compressibility, compactability, odor, lack of
odor, or flow characteristics.
15
113. The method of claim 111, wherein testing each sample for the property
generates a data set.

114. The method of claim 113, further comprising analyzing the data set to detect
20 or measure the interaction.

115. The method of claim 113, further comprising analyzing the data set to detect
a lack of the interaction.
116. The method of claim 111, wherein preparing the array and testing the.
25 samples is performed by an automated sample preparation and testing system.

117. The method of claim 114, wherein the data set is analyzed by a computer.

118. The method of claim 111, wherein an amount of the component-in-common

30 is less than about 100 milligrams.

119. The method of claim 111, wherein an amount of the component-in-common

is less than about 1 milligram.

35
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120. The method of claim 111, wherein an amount of the component-in-common

is less than about 100 micrograms.

121. The method of claim 111, wherein an amount of the component-in-common
5 isless than about 100 nanograms.

122. The method of claim 111, wherein the array comprises at least 24 samples.

123. The method of claim 111, wherein the array comprises at least 48 samples.

10
124. The method of claim 111, wherein the array comprises at least 96 samples.
125. The method of claim 111, wherein at least 1000 samples are tested per day.
15
20
25
30 I
LU ||
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