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10 Most drug formulations are developed by adaptation of existing
formulations to new drugs to achieve the desired delivery characteristics.
For example, compounds that are to be delivered orally are usually packaged
in a capsule or tablet, optionally including an enteric coating or controlled
release formulation. Compounds that are to be delivered topically are

15 formulated in a gel or transdermal patch, again using a carrier that has
previously been developed for delivery of other drugs. Even the numerous
systems developed for controlled release are typically selected initially based
on their general characteristics, then tests conducted using the particular drug
to be delivered, with minor changes, to result in an acceptable formulation.

20 Presently, even defining the best dosage is more a matter of selecting a few
representative values within a range, testing these dosages, then selecting the
best of the few that have been tested.

In most cases, there are only ten to twenty formulation alternatives.

It is readily apparent that twenty percent of the top fifty selling drugs would

25 benefit from improved pharmacokinetics (absorption, distribution,
metabolism, and/or excretion). Pharmacokinetics mathematically describes
the amount of drug present in the bloodstream over time and significantly
mpacts a drug’s efficacy and safety profile. Improved pharmacokinetics
could increase compliance and lower healthcare costs.

30 Optimal formuiations can be developed by taking into consideration
the solubility and stability of the drug to be delivered, the biological

properties of the drug, the release or delivery requirements, the ease of



ES, FI, G, G G G4 GM IHR HU ID IL, IN IS JP, KE KG KP, KR
Kz, LC, LK, LR LS, LT, LU, LV, MA, MO, MG MK, M, MN MX; NO Nz, PL,
SE, SG SI, SK, SL, TJ, TM TR, TT, TZ. UA}! QGpber H3 VN,

PT, RO, RU, SD,

YU, ZA ZWWOERYP@ipatent (GH, GM KE. LS,

Eur asi an pat ent
- BE, CH, CY, DE,
patent (BF, BJ.

Publ i shed W th i thedomatlatiorgand sang btheefaotots, BB 1c8stldfehMuRichad, 180 of the
mending the clainms and to be republished in the event.

time limt for a
the receipt of

MAN SD, SL. SZ, #&r/ukkeiossad) .

(AM AZ, BY, KG Kz, MD, RU, TJ, TM, European patent (AT,

C@én%%&'u&ﬁé E{/F%Oé%fc @Sysm icxwguell\&theg'glr_np?gntq-s )

aPERPIERASANE AW | Some Pradycss feqyirnonlg fiestd drylrig foer

. Dat t put
plait(s) n'-~a Exﬁbgd)@%la%”bﬁﬂthe E%céﬁ%gé %ﬁ%alt %é%%e_fdrkal p{o’;ﬁ% qlfcpl,\J/SC

Solubility (uv-v
Absorption |1G.

10

15

20

%)
th

30

. 2010 ﬁVOMélghI ot thexﬁhqtnﬂsm):gmbafbmpa&mgl%tﬁﬁhty

Even formulations for cosmetics or fragrances are a hit or miss affair,
with a variety of mixtures being randomly designed and haphazardly tested.

This random process usually results in a formulation that achieves the
desired result. It is rarely the best result, however, since it would be too
expensive and time consuming to formulate a drug, test the delivery
characteristics as well as preservation of the biological characteristics,
reformulate the drug, re-test the delivery characteristics and biological
properties, and keep repeating the process until the best formulation is
achieved, rather than just an acceptable formulation.

It is therefore an object of the present invention to provide a process
and system for automatic, systematic processing of materials or formulations
1o improve one or more properties of the materials used as components of, or
in the manufacture or use of, health care products, consumer products,
agricultural products, nutraceutical products, veterinary products, products
for use in manufacturing or processing industries, military applications, and
research reagents.

. Summary of the Invention

Methods have been developed which use high throughput
combinatorial formulation technologies, preferably in combination with
nanotechnology and microarrays, to improve one or more properties of
materials used as components of, or in the manufacture or use of, health care
products, consumer products, agricultural products, nutraceutical products,
veterinary products, products for use in manufacturing or processing
industries, military applications, and research reagents. In a preferred
application, the bioavailability and pharmacokinetics of drugs, especially
small molecule pharmaceuticals, are optimized by making many new

formulations and selecting those formulations based on one or more physical
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5) wherein the array can be connected to or accessed by means for screening each
formulation for at least one variable relating to intended function, activity,
25 chemical or physical properties,
b) a reservoir means for storage of formulation components,
¢) ameans for inputting formulation components from the reservoir means to the
formulation test array, and
d} a processing means for contrelhing the formulation components inputted into each
30 well or at each site of the formulation test array from the reservoir means so that
each formulation comprises at least one material in common but has a different
formulation.
In a third aspect, the invention provides a method of determining a formulation
comprising two or more matenals having one or more desirable characteristics, the method
35  comprsing:

a) identifying a compound to be formulated

3



on their general characteristics, then tests conducted using the particul ar
drug to be delivered, with mnor changes, to result in an acceptable
formul ati on. 20 Presently, even defining the best dosage i s3hgetebea2eftt er
of selecting a few representative values within a range, testing these
dosages, then selecting the best of the few that have been tested. |In nost
cases, there are only ten to twenty fornulation alternatives. It is
readi | y appar ent®) t feifctingfbamgtepds oaprke e foralatiop fifty selling drugs woul d

25 benefit fromch npEQMeds Rhakige Bhcigl, Gl @l sRFsRhl @Rhentlial bidrRitk@No
met abol i sm and/ or excretlon%; Phar macoki neti cs = mat hermati cal |y descri bes

the anount of drugscfcadedemutiph&rgindodst ream over time and significantly

inmpacts a drug’ 9y efolhQaens (RNHadf S Rafhy bEnulifIPIRMEGidRarRGEKI neti cs
coul d increase conpliance and | ower healthcare costs. 30 Optinma

formul aPi ons can be HsEMBEENhYC SRERT SERIEE LEhY i esrattedtelist he sol ubility

and stability of the sihembhiatds colfhisues BfferehiifixRiradiettwo RIORE! &i es of
the drug, the release or delivery requirenents, the ease of | 31 Cctober

2003 WD 00/ 59627 PCI26iS00 1 rEBoiona AticHet: st vity, or PREChY 51H AHEECORYEEst eni ¢

toxicity due to the ¢oBenRBmiO or LRGodiRinPthatisOshe niidiateNy ot her factors,
such as cost of manufacture, and even packaglgﬁrr%gulrenents. Some
ik

products require ohl Ysgaessoppyied gt mete than] Q09 PinBYRtioplt t he packagi ng

is crigpcal to keepi Mg dA¢isithab bp iPAUGHhhMermIOf sdparaéfbstidrh S0kipRr ot her
factors negatively |npact|n§:stablllt¥. Even formulations for cosnetics or
I

fragrances are a hit SSFCSHUBET Hrercgptrol of 4 auipragti BiOF@ES: B i xt ur es bei ng

random y desi gned gnd,hBRRNAZAFAcin bEshbdied td B a3cdsAUP MG ReMBt@lch Y
results in a fornulation that achieves the desired result. It is rarely the

best result, however forBlREan fof ayfens) epepyarizbdiorelae taipended (ractionachemigal or
consumng to fornulangﬁmﬁ&ﬂgxm%est the delivery characteristics as well

as pre grvation of the biological characteristics, refornulate the drug,
re-tes? the del M/ePrelFERdsotadiment pev RRYUIRTEE agiPERred dgpdsdires, and keep

repeating bReqUNMAHESS aUbiniulatioh €abB Shprbwi WL 3hh@BialBavaddbil. QY Bbiher at her t han
just an accegtable formulation. 15 It is therefore an object. of the present
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mucosa {for nasal, buccal, vaginal or rectal formulation), solubility, degradation or clearance by
20  uptake into the reticuloendothelial system ("RES"), metabolism or elimination, then tested in
vivo. In another preferred embodiment, the formulation is optimized based on microstructure
of the drug, the carrier, or the combination of the two components.
Microstructure includes crystalline or amorphous structures, or combinations thereof,
polymorphs, solvates, hydrates, isomorphic desolvates, glasses, solid solutions, and specific
25 unit cells such as hexagonal packing orders, ionic crystals, holes or interstitial spaces, and
lattices. Other microstructures can include, or be influenced by the presence of, structures such

as enantiomers or racemic forms or mixtures, of the active agents.

Brief Description of the Drawings
30 Figure 1 is a schematic of the method to optimize formulations.

Figures 2a and 2b is a more detailed schematic of a process to formulate and analyze
multiple samples, for parameters such as solubility (UV-Vis HPLC) and oral absorbance,
wherein Figure 2a is a schematic of the process wherein solids are deposited in the array, then
reconstituted and screened; and Figure 2b is a schematic of the process wherein liquids are

35  deposited into an array, dried, reconstituted and then separated into liquids and solids and

screened.
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in the manufacture or use of, health care products, consumer products,
agricultural products, nutraceutical products, veterinary products,
products 20 for use in manufacturing or processing industr3egctobarPPd3ary
applications, and research reagents. Summary of the Invention Methods have
been devel oped whi ch use high throughput conbinatorial fornulation
technol ogi es, preferably in conbination with 25 nanotechnol ogy and

m croarrays, to Figytivea gheh ofthgeplubiliy Gherbdaney 0pf. 500w @icifemylajgesd as
conponent s Qfsin@k ahtibidddGniBAEH 3%k YERuOExdpi&uoh, heal th care products,
consuner products, agricultural products, nutraceutical products,
veterinary products, products for use in manufacturing or processing
industries, mlitary applications, and research reagents. In a preferred 30
application, the bioavailability and pharnmacokinetics of drugs, especially
smal | nol ecul e pharnmaceuticals, are optimzed by maki ng many new
formul ati ons and sel ecting those formul ati ons based on one or nore physi cal
31 Cct ober 2003 or chemical properties such as solubility in an aqueous
solution, wthout conprom sing selectivity or potency. Systens enpl oying

t hese technol ogi es have been designed to rapidly, systematically and
cheaply identify optinmal conpositions for a desired purpose. In a first
aspect, the invention provides an array of nultiple formulations, wherein:
a) 5the fornulations are |ocated at separate sites or in separate wells,
b) each formulation conprises a different mxture of at |east two

mat eri al s having known functions, activities or properties, each mxture
varying in the concentration or conposition of at |east one material, c)
the array is conprised of nore than 1000 different formul ations, d) the
array is fornmed by input of the materials at separate sites frommultiple
sources under the control of an automatic processor, 10 and e) wherein the
array can be connected to or accessed by neans for screening each

formul ation for at |east one variable relating to intended function,
activity, chemcal or physical properties. In a second aspect, the

i nvention provides an automatic nultiple processing for preparing an array
of multiple forrmulations, the systemconprising: 15 a) a fornulation test
array of multiple fornulations, wherein: 1) the fornulations are | ocated at
separate sites or in separate wells, 2) each fornulation conprises a
different mxture of at |least two materials having known functions,
activities, or properties, each m xture varying in the concentration or
conposition of at |east one material,

3b



20 3) the array is conprised of nore than 1000 different fornul ations, 4)
the array is fornmed by input of the nmaterials at separate sites from
~nmultiple sources under the control of an automatic processurQctaro2(B}
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a processing neans for controlling the formulation conponents inputted into
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one functional, biological, physical or chemcal characteristic to screen
the formul ati on facompagimd) “Higt mul ati ng the materials into an array of

mul tiple formul ati ons,_.wherei n: ), the farmul ations _are | ocated at
separate sites or in sFéﬁlng?t‘éa\ﬁéqH%ﬁ]ﬁ%r_aélaé’gthleéP HEY PHMarEBHpr i ses a

di fferent m xg ur GeffmilatibAsta LUPfIRLERI0A! 'PPI-la}tcombﬁﬁlgé thQ%?feElac}f' ng a known
function, activity, or property, each mxture’varyin In the concentration
or conposition ofretprmplatisg therfermulaeen with 08} ot tve efrthathréesexvipipnts setie of nor e

than 1000 different, formul.ations, 10.4). the array.is for by i nput of the
naterial s at sepg?aadtff@“&rﬁ?ﬁ%“’fi?m#ﬁm%f’%ﬁ‘% SO‘ESﬁ%‘%é@“ﬁﬁﬁ%‘Fﬁfﬂﬁcr%ﬁtrol of an
automati c processeiubilapd 5) wherein the array can be connected to or

accessed by neans for screening each formnulation for at |east one variable
relating to intended fuE¥e’dha ceapbef el ratie of yapelubiity pf vpssi es. 15 In one

e e e A
avai | abl e. | n anatflesnulating the formulation with one or two of the three excipients in the
lead formulation, demonstrating that some excipients have a synergistic
effect on solubility.
Figure 8 is a graph comparing rates of dissolution and equilibrium
20 solubilities for TPI-2 and the antibiotic-antifungal, showing TPI-2 having a
higher rate of dissolution as well as a higher equilibrium solubility compared
to the antibiotic-antifungal.
Detailed Description of the Invention
Methods have been developed to optirnize formulations to improve
25  one or more properties of materials used as components of, or in the
manufacture or use of, pharmaceutical and veterinary products, nutraceutical
products, health care products, consumer products, agricultural products,
industrial applications, military applications, and research reagents. In a
preferred application, the bioavailability and pharmacokinetics of drugs are
30 enhanced by reformulation of the drug with one or more excipients. The

method includes the initial step of selecting one or more variables of a drug

formulation to be optimized, then formulating the drug using a large number
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As used herein, compositions refer to combinations of two or more

components. The compositions, not the components, are subjected to

20  screening to determine the optimal formulations. This is not a screening
technique to identify compounds having a particular activity, but rather
screening of novel formulations of known compounds to identify those
formulations with the most desirable properties. As used herein, nanoscale
refers to formulations or components thereof being present in individual

25 formulations in nanogram quantities; microscale refers to formulations or
components thereof being present in individual formulations in microgram
quantities. “Microarrays” refer to array plates, reservoirs or other sample
retaining means for many very small quantities at separate sites on or in a
support means. Sample formulations typically consist of Iess than one gram

30 (1000 mg). In a preferred embodiment, the samples consist of less than 100
micrograms (either of individual components or the formulation as a whole).

In a more preferred embodiment, the samples consist of less than 25
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steps of identifying one or nore active conpou are to
fornul ated (or rehdrctahtatvdall are important to application, stability and function of the

active ingredients.
As used herein, compositions refer to mixtures of two or more
components or to a library in which one or more variable such as

20 concentration of one or more component is varied. In the preferred
embodiment, the libraries are constructed using systematic combinations of
two or more components, for example, by varying concentrations of drug and
selection and concentration of one or more excipients, as demonstrated in the
following examples, in a grid or array (i.e., an ordered set of components)

25 such as a 96 well plate, nano- or microarray. Preferably the system is
automated to control mixing or blending of the components. Alternatively,
the compositions can be prepared prior to insertion into the grid for testing,
for example, drug containing microspheres could be prepared by varying
drug concentration in an aerosol which is spray dried into each well, yielding

30 microspheres of drug within a carrier matrix, each having a different drug
concentration. Once constructed, the libraries are screened using automated

screens, for example, testing initially for solubility (for example by optical
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nutrients,

forming agents and pH modifying compounds, stabilizers, components
which increase adhesion at the site of application, surfactants which enhance
20 solubility, dispersion, or dissolution, etc. As used herein, solubility refers to
the equilibrium solubility or steady state (and is usually measured as
amount/volume solvent) and dissolution refers to the rate of dissolution
(which is usually measured as amount/volume/unit time).
A, Pharmaceutical and Veterinary Formulations
25 As described herein, the goal is to obtain formulations which are
optimized for an intended purpose. Representative purposes include
chemical and/or physical stability of the drug and/or formulation during
manufacturing, packaging, distribution, storage and administration (as it
relates to the active component(s) as well as to the formulation as a whole,
30 and components thereof), drug uptake, drug half-life after administration to a
patient, pharmaceutical properties, delivery kinetics, and other factors which

determine the efficacy and economics of a drug. In some cases the drug may



cosnetics or fragrances, dyes. Conponents can also be carriers for delivery
10 of drugs, reagents for stabilization or excipients altering rel ease, or
even packaging or processing reagents or variables. For i mduxtsbeat003
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or simvastatin, a statin administered orally in tablet form to lower cholesterol,
which is characterized by very low solubility in water, and undergoes extensive
20 first pass metabolism in the liver. Another example is LOSEC® or
omeprazole, distributed as enteric coated granules in capsules, with poor
absorption due to presystemic metabolism. Other drugs of particular interest
are PROZAC® or fluoxetine hydrochioride and VASOTEC® or enalapril
meleate. Prozac is a well known antidepressant with a slow rate of dissolution,
25  limited solubility, and slow absorption. VASOTEC® is an antihypertensive
characterized by degradation during storage, presumably due to hydrolysis,
with only about 60% absorption. PRILOSEC® or omeprazole is slowly
absorbed and undergoes extensive metabolism in the liver. CLARITIN® or
loratidine, an antihistarnine, is insoluble in water and therefore formulated as
30 micronized drug, which is rapidly absorbed then undergoes extensive first pass

metabolism. PAXIL® or paroxetine hydrochloride is extensively metabolized
following oral administration. CIPRO® or ciprofloxacin is practically



Conmponents can be generally divided into active conponents, such as drugs,
foods, nutrients, cosnetics or fragrances, and other conponents 10 which
~may affect stability, solubility or rate of dissolution, relidaseer BY:

phar macoki wetdege@y Ot her conponents can be physical or chemegisopggdgponent s
that are used to alter the final conposition. For exanple, conponents may
be materials used r.ug carrier h S i C S, .o | wat er
content of naterﬁgg@bedngﬁ%ﬁf%?ﬂﬁﬁ%?F e%%f%§% %%@gggﬁgﬁénﬁégﬁgggﬁé‘mhich
mai ntai ns a part heliad, PRATRACHOL®RE pravestinddimtivd satin drug chimettizeédn t he
conposition when initially formul ated but which are intend&d,to g#ter t he

e

conposi tion at i by highty vastablediqavailgbilyp gs RxICaHVH I BES plisy by
form ng agents a i fyi AT . Wwhich
i-ncrease adhesi oﬁg%rglqtﬁ%%&%s eclﬂ%fa &gggﬁ%%%?ﬁ‘ﬁ% a@t&rbpgggr%mdg I ch enhance 20

solubility, di spaisdand ADVAIGAE €0IRut Othars véthqpoordissedetbniyeemsirmes agol ubi ity
refers to the equilibriumsolubili t eady sta and. i s usual |y
measured as amM&‘_&%ﬁGM&MWW@?@? Sﬁ?'?fgn%gfglg’é?oé%eéh#’ﬁ% rate of
di ssol ution (whigh. Sy Ysthd dsoBaSH rEkrdsss BTMUMBMRLUITEOWR} drubd WD . A
Pharmaceuti cal and Veterinary Forfnulations 25 As descri bed herein, the goal

is to obtain for pobrabsepsomincide ZOY IRAN® andzR8 TRIL & nTARNO: flepagitaydse.

Represent ati ve purposes,incl ude. .chenical ,and/ or i i L of the
drug and/or for n’lﬁ%‘?ﬁ’ﬁﬁd’a‘&l‘?w Ch&%ﬁ%@f‘@%ﬁyﬁﬁf’lmaogrgégéoﬁeg‘%u%‘it) g%)il’all:%é%,l on,
storage and jdm Ragd 5ALbBE dr@%ighly li{)cﬁihﬂt opfedtids h®tiAothey drugoaparent (s) as
well as to the formulation as a whole, 30 and conponents thereof), drug
upt ake, drug hal fomples “agtual” faamlaicns sehias Rt 3 Bwftureghar maceut i cal

properties, deli ver: a@cf;?&rég%?a%mf?mgﬂﬂm Qﬁ%a#;{] : determ ne the

efficacy and econom s n sone cdses t rug may 7 31 Cctober
2003 WD 00/ 59627 PCT/ Uth/do858hicthav de adwintagb@ishyrrefvemtiiatetdtzad thowgalticlvel y

af fects uptake, such as hydrophobi ci.t or .| ow soj upj i I n ot her cases,
it may be a conbPHuPY BrPP8TicHS @FP?’@%XSM%%&W&FIHB‘%,B{W@QFeeni ng process

will typicaljsy VS{agmg%%cﬁﬁ‘,séc&ﬂélin&ﬂﬁ&ﬁ@l’ﬁ]&%ti&ﬁtié Bt fs pravubaty idiubidid mor e
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Prophyl actic and D ag ﬁ%;s)}elsecnta wEa %étlelaullasry pharmaceuticals include vaccines, antibiotics,

growth enhancing agents, dewormers such as IVERMECTIN® and
STRONGID®, and systemic and topical pesticides.

20 Diagnostic agents include contrast agents for use with ultrasound, x-
rays, fluorescence, MRI, CT, and other techniques known to those skilled in the
art. Formulation of these materials is typically critical for effective delivery,
detection sensitivity, targeting to an intended site, and for improved comfort to
the patient.

25 Research Reagents

Many of the same types of materials which are useful as
pharmaceuticals and diagnostics can also be used as research reagents. These
materials do not need to include GRAS or FDA approved components, and
typically will not have issues relating to pharmacokinetics. Examples include

30 antibodies, labels for proteins or oligonucleotides, buffers, enzymes, and other

reagents used in laboratory studies.
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Cycl osporin exhi RbfiRxymethyl cellulose, modified starch (EXPLOTAB®, PRIMOGEL®)

and cross-linked polyvinyipyrrolidone. Glidants include talc and silicas

20 (silica gel, CABOSIL®). Stabilizers include butylated hydroxyanisole,

St

butylated hydroxytoluene, EDTA, ascorbic acid, sodium bisulfite, sodium
metabisulfite, and propyl gallate. Wetting agents include dioctyl
sodiumsulfosuccinate, sodium laury! sulfate, polyoxyethylene sorbitan esters
(e.g., polysorbate 80), and lecithin. Other ingredients include enteric

25 coatings, extended release materials, etc., which usually dissolve at specific
pH levels or after extended exposure to GA contents. The materials typically
consist of natural polymers such as synthetic cellulosic polymer derivatives,
waxes, glycerol esters of long chain fatty acids, and synthetic polymers such
as polyvinyl acetate.

30 Materials used in hard gelatin capsules as fillers include lactose and
anhydrose lactose, starches such as microcrystailine cellulose, disintigrants

such as pregelatinzed starch, sodium starch glycolate, cross-linked sodium

10
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stabilizers, wet t;jd{gg;accharides, as described before, or polymers have define release

characteristics employed. In general, synthetic polymers are preferred due to
more reproducible synthesis and degradation, although natural polymers may
be used and have equivalent or even better properties, especially some of the

20  natural biopolymers which degrade by hydrolysis, such as
polyhydroxybutyrate. The polymer is selected based on the time required for
in vivo stability, i.e. that time required for distribution to the site where
delivery is desired, and the time desired for delivery.

Representative synthetic polymers are: poly(hydroxy acids) such as

25 poly(lactic acid), poly(glycolic acid), and poly(lactic acid-co-glycolic acid),
poly(lactide), poly(glycolide), poly(lactide-co-glycolide), polyanhydrides,
polyorthoesters, polyamides, polycarbonates, polyalkylenes such as
polyethylene and polypropylene, polyalkylene glycols such as poly(ethylene
glycol), polyalkylene oxides such as poly(ethylene oxide), polyatkylene

30 terephthalates such as poly(ethylene terephthalate), polyvinyl alcohols,
polyvinyl ethers, polyvinyl esters, polyvinyl halides such as poly(vinyl
chloride), polyvinylpyrrolidone, polysiloxanes, poly(vinyl alcohols),

11
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cel lul osic pg|yner ri ' et ¥eBheyiRst ers of long chain fatty
aci ds, and synt hé’f)}yg%f)%]&@%n%%gazﬁ% ’ az(cpkgl yVi nsliy agt?et ate. 30 Materials used
in hard gel atin gapghitgimetmchilitb) pelylischutrlendtbasrdatel.and anhydrose | actose,

starches such as mcrocrystalline cellulos i.Si ntior uch as

pregel atinzed st @Pb‘lﬁl}c"é’li@lﬁiﬂﬂﬁﬁ%‘??id’r??ﬁfS?é%"lygrfngglag gag@s)’glf(?ﬂﬂ%éy godi um 10 WO
00/59627 31 Cct Ot?ﬁéth&%qg’te), Bg_!g&@ggﬂ@g@g&yla@;mﬂyﬂmmwwmn ul ose, and
cross-1inked polyvinylpyrroli'done, and wetti n? agec{;té (sucag a

pol yoxyet hyl ene gohifisbpropgsicenae), pobigerutd depliatel, pPrdpdy (ogt 8-‘E>a| sodi um
sul fosucci natfe , pol yaxyet hyl ene/.nr : . = PMJR@M O, BASF),
and pol yet hyf%ne a@p@%& (’.mtgyffgﬁeidgp%g}@ﬁng%e g%gyﬁgg&rasélﬁ’ease f(ﬁul ations
typical ly i ncor poiahepddy(valefi¢ hoid) hnd pbly(testideipolcppabachone), dopolymsatnd, as

described above, b(l)énd(s)glggof. As used herein, "derivatives" include polymers having
substitutions, additions of chemical groups, for example, alkyl, atkylene,
hydroxylations, oxidations, and other modifications routinely made by those
20 skilled in the art.

Examples of preferred biodegradable polymers include polymers of
hydroxy acids such as lactic acid and glycolic acid, and copolymers with
PEG, polyanhydrides, poly(ortho)esters, polyurethanes, poly(butyric acid),
poly(valeric acid), poly(lactide-co-caprolactone), blends and copolymers

25 thereof.

Examples of preferred natural polymers include proteins such as
albumin and prolamines, for example, zein, and polysaccharides such as
alginate, cellulose and polyhydroxyalkanoates, for example,
polyhydroxybutyrate.

30 Examples of preferred non-biodegradable polymers include ethylene

viny! acetate, poly(meth)acrylic acid, polyamides, copolymers and mixtures

thereof.
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materi al which can be used to encapsulate or entrap the drug or other

bi oactive to be released. The matrix can be in the formof pellets,
tablets, slabs, rods, disks, hem spheres, or nicroparticle¥,Oasbeb2003f an
undefined W0 oglae. As used herein, the termmcroparticley §d$ﬁ’8§39

m crospheres and mcr ocapsul es, as well as mcroparticles, unless

_otherw se specified. ri x . can be farmed. of nan-bi odegradabl e or
bi odegradabl e. matri é%a H%I‘Y%b‘ﬁ“ﬁl gB gaiheee rﬁsﬁ&tagieé‘n%Ptf erred,

particularly forp,paheflelcad adtnal ﬁtfﬁﬁtb&iﬁal t'N&'ﬂ 1@619&% PiGardbNa®RI S MRy be
used for oral 15 adm nistration. trices ma formed of “sinple sugars

or pol ysacchar i dpslyacgliclesé riohthebat methaciyiat Igﬂr}rﬁp@yh@v@ad@faltqsm rel ease
characteristics e oyed. .l n eral ,. he ners are preferred due
to. more repr odue&g{bélyy‘j%pﬁ%g?ag %y%soé?ﬂﬁ% hoaﬁryt?g?)%/hough nat ural pol ymers
may be used sandpagyﬁxﬂqwth@hem) pblyﬁy@tcﬂ%étﬁﬁcrﬂa&pqﬂy(mmyles pecially some

of the 20 natura I opol ynmers which degrade bé’ hydr ol ysi s, such as
pel yhydroxybutyrH@@lacwiﬁe)pwly@@ﬁéneé@l@@ﬂéh pelyéwgthyhadratedi me required for

wnere. dol i very POliBrodiEnld PR apla Fuolip gl The ST C

Representati ve sycriy]bepl c polymers are: poly(hydroxy acids) such as 25
poly(lactic acid), poly(gl .?,(col ic acid), and poly(lactic acid-co-glycolic
acid), poly(iactide), g col i de), pol y(I acti de-co-gl ycol i de),

pol yanhydri dgs, pol YRrsTohBﬁﬁfo‘?H& poRRhATHRS carriBObY FARRNAL&Sor the
pol yal kyl enes such as pol yet hyl ene and pol ypropyl ene, pol yal kyl ene gl ycol s

such as pol y( et hijbattere cginpond, is p@bc}ed kaskd ne ito hiodempatilthityas webl agdhcnhy| ene

oxi de), ponaIkyI e..30 repht hal at such a

Cor epht hat at o) - BB aiy e S oroe e S Pn e Bt o SR 0 ag5m @t er s,
pol yvinyl hal i dese &dlieBreds Fla@l::v.a(nvplwhe eacsla h@ithi vilgith theQbymiiONisgvdddhitglone,

pol ysi | oxanes, ponV|nyI alcohols) WD 00/ 59627 31 Cctober 2003

PCT/ US00108589  §s8teit ahchije %v@af&%yncnﬁé [e{fsety pEthe solyentynrrtbe A2ATEY Bind
coLPol T 3 gL g 1 agdlagsh LULaRgR RIS 3 gkl oo
cel l ul oses, net hydn heeisédjtoaﬁﬁike mahthiges focrabd of wste:; sdmycde podypfecspy])rgambl ul ose,
ggg{ g;()é p:;gm/{“ o y%%so\ﬁﬁll&%axlpgl?y be useg¥o dlsé(gi Itl}ydropr[;% IC andCSgHe 8r0ph111%e| ul ose
polymers. Preferred organic solvents are volatile or have a relatively low
boiling point or can be removed under vacuum and which are acceptable for
20 administration to humans in trace amounts, such as methylene chloride.
Other solvents, such as ethyl acetate, ethanol, methanol, dimethyl formamide
(DMF), aceton‘e, acetonitrile, tetrahydrofuran (THF), acetic acid, dimethy!
sulfoxide (DMSO) and chloroform, and combinations thereof, also may be
utilized. Preferred soivents are those rated as class 3 residual solvents by the
25 Food and Drug Administration, as published in the Federal Register vol. 62,
number 85, pp. 24301-24309 (May 1997).
Solvents for drugs that are administered parenterally or as a solution
or suspension will more typically-be distilled water, buffered saline, Lactated
Ringer’s or some other pharmaceutically acceptable carrier.
30 Many other types of formulations can be used, including polymers
and other materials such as mineral oil or petrolatum, to form coatings,

ointments, salves, “jellies” or even transdermal patches, particularly for
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cel lul ose acetate butyrate, cellul ose acetate phthal ate, carboxyl et hyl
cellulose, cellulose triacetate, ic celluloses"), polyners of acrylic
~acid, nmethacrylic acid or copolymers or derivatives thereofl Qaaicugilig

esters, 10VOIWR6t hyl met hacryl ate), pol y(ethyl methacryl ap@)ysoo/ossss
pol y(butyl methac ry late), poly(isobutyl nethacrylate),

. pol y(hexyl met hacr ydai-g%h i p
nmet hacryl ate), poﬁ%phe%momngﬁlﬂgrg%?g}y%c? gﬁ%?@?%%ﬁ%’ﬁ)ag%l’r@}% g%% 4
ac

pol y(i sopropyl ergteeptrolppd| rpleasobdesitedacryl ate  and pol y(oct adecyl 15
acrylate) (jointly refgrred to herei s _,:pol yacrylic .acid ﬁ) ol y(butyric
acid), poly(valeric acﬁékjerg%lﬂaorﬁ%‘isﬂ@gg? Pldér-l%%ﬁl?f&d?%f’ﬂ@i ‘Bﬂ% g, Yners
and bl ends ther egflubiAg dnbettelseBGtidkidante Ebl¥ahtsy 8%l djeficl ude pol yners havi ng
substitutions, additions of chem cal groups, for exanple, alkyl, alkylene, --
hydroxyl ationg, oxi.datBons, Nafienss Ratrapsuticaisand Bned Breductael y rmde by t hose

20 skilled in the art. L I e | rs include .
pol ymers of hydroxy a@?ﬁ%ﬁl{gh‘gﬁm&é p?%@%ﬁ?@%}‘gh’g%ggéﬁgg‘% fngﬁlgg%é A
colool( )l; nmers with d}R'E@,! rq:nlmédjan llw-m jm:ngamhy@ﬁdidmmél _%fjhef Bresqpadtivey, l@ﬁchanesi

pol y(butyric aci .po alerjc acid), poly(lactid e-co-caprol actone),

bl ends and copol EBS ?@%M@f@ggﬁ%ﬁﬁb E@Jfﬂ\ge fregceFrBACEfAVOmSaPT pol ymer s

i ncl ude proteins ued S8 B WLy, AELEREIhATHI G Bimi | Rzl and
pol ysacchari des such Zg'%c% g?nat e, cellul o@an%@%ﬁ%@%&%ﬂ%ﬁ%&res, for
exanpl e, pol Vhydrassytenhaceers for gantox sk evltwé, gretiarforedtlicomirbondegr adabl e

pol ynmers i ncl ude | ene i.nyl acetate, poly(neth)acrylic acid,
pol yam des, copolbégntlgﬁ%lefgﬁnfn}r%uﬁ%{'ures thereof. 12 3 1 Cctober 2003 WO

00/ 59627 PCT/ USO 0/ 085&4ri8k eathesiivts ReluidRhfy of theRhbifilhdhadatanRst for
use in targeting of nucosal surfaces, as in the gastrointestinal tract,

i ncl ude pol yanhy dF$rRaEadions, 35l as sipichesssyears spelt 35(leatashydnd egtollotsydsaval) |,
poly(etvl, o haGt g gl AR TSI L, ol Y sobut
pol y(lauryl 15 C. Health Care Products, Cosmetics and Perfumes
Health care products include items such as deodorants, cleansers,
cosmetics, feminine products, lotions, shampoos, and hair care items.
Representative components of deodorants include drying agents such as
aluminum zirconium and carriers such as sodium bicarbonate, starches and
20 polysaccharides such as corn starch, lubricants such as cyclomethicone,
fragrances, propylene carbonate, silica and quaterium complexes. Cleansers
include materials such as alcohol, water, giycerin, menthol, sodium borate, dyes
such as d&c violet No. 2 or 33, and d&c No. 6. Hair care products include
materials such as herbal extracts, surfactants such as cetyl dimethicone,
25 polyglyceryl-4 isostearate, dydrogenated castor oil, cetearyl methicone, and
antioxidants.sunscreens such as propylparaben. Shampoos may include
materials such as alcohol, surfactants such as cyclopentasiloxane, and
dimethicone, protein such as hydrolyzed collagen, fragrances, and chelating
agents such as ethylenediaminotetraacetic acid (EDTA).
30 Cosmetics and perfumes are usually complex mixtures that may be as
simple as mixtures of tints or scents, but more commonly include multiple

components that affect skin, such as hydroxy acids, absorption, prevent
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met hacryl ate), poly(phenyl nethacrylate), poly(nethyl acrylate),
pol y(i sopropyl acrylate), poly(isobutyl acrylate), and pol y(octadecyl
acrylate). Solvents 10 A solvent for the polynmer or other JYabdaeter 2008r in

sone casesbbqf ishdye bioactive conponent, is selected based garitisho08s589
bi oconpatibility as well as the solubility of the polynmer and where

, t t t th th t ot del d, F le, th
e0e i th whi ch ¢ seeiesgEpWIs S SSUYadther SeiE CTTRPERE Sachd® AU of

detrimental effects,of lhesg Yg‘:ﬂént@ﬂldtdaﬁlp@&ﬁi@tahérﬁlgb& ViScodie} biver ed are
factors to consider 1n selecti n the solvent. Agueous solvents can be used

to make matrices fﬂledslngdalqﬁop@mesKmsbﬂmglcemp@mﬁﬁ’hls;h POVEHMZETeEdIvent s wil |

typically be used to di | ve hobi ¢ and sone hydrophilic polyners.
Preferred organi c‘ngrﬁFs\‘Fefﬁ‘ﬂ é{q"égﬁ I e or have a relatively low boiling

point or can be renmovegayngtthe Yasd timpvnehy\piesdt Riphaccegicabdoenositiofd
admnistration to humans 1 n trace anounts, such as nethyl ene chloride.

G:her sol vents, sqmlbea@cllédeﬁym C@ﬁ@t*é&‘ﬁpe@ﬁﬁ%ﬁlcw hanol , di met hyl
f or mam de (DI\/F) acet ri r furan (THF), acetic
. : pre (%ﬁ)ﬁs an dpld Clﬁiiusttﬁ%l P

acid, dinethyl sulfo oroform and conbi nati ons thereof,
al so may be utilized. nBugfisirpredlicsdovend ezxc&rrm@eﬁmtaraﬂaeﬁoraéloum@bi 3

resi dual sol vents by the 25 Food and, Dr m ni str , ubl i shed in
the Federal Regi stlefniRgprodggs su @ﬁ@éhws@qﬂ%%mﬁﬂ%ﬁn %aé’ﬁrsat 9 £8%7) .
solvents T of 16" UGSnLNEbrdhR fBP'EﬂrEhﬁé SEnRAAREY, 66 Aot t@for@&k@lgsmdutl on or

suspensi on vm | nore typi cal be distilled water uffered sal i ne,

Lactated Ringer éemngsnhmmﬂmrfophanmomguﬁw@hﬂyo%imgéﬁ!fa’Qp‘é’ué%irr| er. 30
Many ot her types of fornulatian includin | and ot her
materials such asMARHYF 4R Bzfrlw‘fi%hbeg‘flsrt(?%é?& qar?ooafor %V%%a rsl;i)g(r'sEFE oi nt ment s,
sal ves, "jellies"| BficAYEAnd FARTER ¥R indBE ehesuctparihdustry dudlyas @ncikBes31

Cct ober 2003 WO 00/59627 PCT/ US00/ 08589 ab)pl ication to skin, nucosal

surf aces (vagl nal andrtudiing agenis 81, PRACHISAPPYFAUGRS aRfAR ESTBRNSEFS ed el ease
e A AR b P ot syt 1
Nutrients, Nutr aC@ﬂdc@ adlsct@nit devinds,Appliancts computers and related hardware, as
well as materials used in the operation of these. Further applications include
batteries, matches (i.e., combustibles), and light-emitting chemiluminescent
materials, as well as any of the multitude of applications of fibers. Other
20 applications include catalysts and enzymes used in industrial processing.
New ceramic and polymeric materials can also be formulated.
E. Military Applications
Military applications include materials for biological warfare
(biologicals and nerve gases), defenses against biological warfare, coatings
25 that protect or enhance visibility (such as coatings on night vision glasses or
gun scopes), and weapons (such as improved munitions formulations,
including combustibles, ammunition and explosives).
F. Packaging and Processing Conditions
Although described herein primarily with reference to formulations
30 containing one or more active components, the high throughput formulating
technigues and screening assays can also be used to compare the efficacy of

various formulation conditions, for example, the effects of different solvents,

P
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Nutrients and food products which may be fornul ated include vitam ns,

her bal renedi es, spices, colorings, antioxidants and ot her preservatives,
and nmaterials which nodify aggregation, inprove storage, eYllamser20d0avors,
or addressvpoppessi ng i ssues. Nutrients may be vitamn forpH/%tswdgsg
‘fertilizers or 10 growth enhancers for plant or tissue culture, or nedia
_for cell culture or_ bacterial fernentation. Carriers and excipients

i ncl ude many of t WP&havales SPRIENG FRGIpIER eARE gana for fomapaticat used & prepareek|  as

starches, sugars spgh e, ' wel | as stabilizers,
anti oxi dants, and pH &rr%g?#gﬁ%%%ég}ek%{% g?a?%%lgﬁii‘%eﬁ%‘ta?f&%ff 88%@9?5‘ It
Cosnet i cs and Per fiuweld kndteattahtheser factorsodu de eritiogl o R sk RiFesSaeh as
deodorants, cleansers, . cQ tics, femnine products, |otions, shanmpoos,

and hair care iteﬁﬁ‘?“%fﬁf@@?&?‘?%&’@ﬁpn%‘ﬁé?ﬁsg fasforgarsasiali rotizpsessede drying . -
agents such as  abpfHepurd ZbdsS@NisHE ARHIEGRAMES ' | carhonat e,
starches and 20 poI'yseg(_:char iSdes such as _cosr nsgl?gaéﬂgﬁ%gsﬁ%?;ggéat%&%gg%gas
cycl onet hi cone,  Fempazag dhat allowpidr daermmetiomaf the optihalaaamafabtates er i um

conpl exes. C eans include materials such al cohol , ter, glycerin,
ment hol , sodi um bglﬁ% B pa}f&;}g lgg’soﬁé -5 C&&@’%\(?F%?g‘?“ S 1Bvejyedya pagkagingo: No.
6. Hair care prodiehsleiwvitdrg@dfneadbaie Wwakscontedh 1t iRl o8%6kh g@ﬁx%ability

surfactants such as cetyl dinethicone, 25 polyglyceryl-4-i"soStearate”,
dydr ogenat ed cast BfPmEabiliytta splypntnekrameniary vatipkles iamelivekirpmtsssisgnscr eens

such as propyhpar : Rcl terials such .as al.cahol,
surfactants ggch %51? %’Sggté% ?%?(%%é,&g% s rﬂ?(gzcg%e(,%eﬁzrccd}’é‘f’% C@?}X‘Hs’as
hydrol yzed col | agratg offstimngani das, or amdiecinabhientgelectign 6f SH stigdh as

et hyl enedi ani not et r aacet.i ¢ aciin/g érgg{é\) .30 Cosnetjics and perfunes are
usual |y conpl ex nfXEEFEEOMEE gy Yarighipginstagditytostqipgesingpds i nt s or
scents, but nore BEREBAbYsthiiBude I B f Ki n,
such as hydroxy acids, absorpti_onfﬁrg%{&eﬂ\;@%?aﬁt%q%&g%@gpQ%‘&%ﬂ%hf} /59627
PCT/ US00108589 baksedvngithe énrowtation aerdpastealy) doatiygsah theiatetac tvialedf conponent s

AR e e e A
aggregation, i ncHeaseSdrbaiinl b5Maltifle Wagiablew) . 5 Many of the same
conponents present in }E‘har rrseggg’ﬁ ID%SIgn conposi tions
Assuming three hundred substances, even with no variations in
concentrations and no physical parameter variations, the number of possible
20 combinations is enormous: for two componerts, there are 44,850 possible
combinations, for three components there are 4,455,100 combinations, and for
four componénts, there are 330,791,175 possible combinations. The
complexity is increased when the relative abundance of each component is
considered and varied. 1t is well established that combinations of two or more
25 . compounds may be extremely beneficial. For example, the combination of
cyclosporin A and vitamin E doubles blood levels while cutting oral clearance
in half,
As described herein, the goal is not to identify the activity of a known
compound, but to make combinations (i.e., formulations) which optimize a
30 desired characteristic of the formulation, such as the bioactivity of a drug under

the conditions where it is to be administered. This is normally a tedious

process, where each variable is separately assessed, at several points over a
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can be included in cosnetics or perfunes as carriers. D. Consunmer and

I ndustrial Products Industrial products cover a wi de range of nmaterials
from househol d cl eaning products such as di shwashi ng det erigdhtcbealid3

cl eaners t 8v@PW/s96znd 10 ot her lubricants for cars and ot herpamEosicnessy, to
reagents for making and cleaning silicon chips for use in conputers and

coatings for conp .Lors_and.car w pdshields to bloc | are, paints,
dyes, adhesives atr% - Oflr&li r“itlcgz)nesl?ff <O !Oﬁlﬁit‘g? ?egf% GLRETH %Ebeg%‘ﬁég‘? uction

i ndustry such as oesessiheadesand bul ki ng agents, etc.. Specific applications
are in those industries 15 involved in the manufacturing and/or processing

of equi pment, optical (He¥leng a&Qranigtion peaces fearonentihtreefnces, conputers -
and rel ated hardware, gs d%’}ﬁxlnh A5 Wikh&hiias ds el rat.i on of these.
Further applications i gc)! ude %la?t eri esai,1 n%t%%’e%ﬁé&%‘h?a%g%btﬁ%{i bl es), and
light-emtting chemdeomitioasmnie altered,end ks, as wel | as any of the

mul titude of applications of fihkers., O her 20 applications include
catal ysts and enzynes g@eﬁ?ﬁ"}g‘lpnﬂﬁgf!r?” CﬁﬁP@E’é‘E&%HgT‘&eT\%WWé?é?ﬁ“@%d
pol yneric mater i abfcaabindlon whRhfaf AikdrmidiRaly stedol bh&SdnARRALARMS ¢85
Mlitary applications include materials for biological warfare

(bi ol ogi cal s and f&amRie.dhke dymuippe perdinsgydiug shariitaized by pborwaal fuptate,
coatings 25 that gpr isibilift sych as, coat.i ngs ,on ni ght
Vi oi on gl asses or egoRBly 86 s B REE B bl b P e s FRRERARRL § ons

f or mul at i ons 10i nctngicogcenonatngs ticlirsitanasiypiiphicd An@Rgie@XPhORdME e F.
Packagi ng and Processi ng, Conditions Although described herein primrily
with reference toPrPS‘FSFrﬁé e P techpolpgiat thatfan gabamany compbisatioss pitbe

components. the. higk bk @RI Mch bERBDL SROAaRligen o

assays can al so be used to conpare the efficac vari ou ornul ation
conditions, for esamphewhichsombinadins hate We fbgriesitabboprugmtics, fdrex8mpleCct ober

2003 WD 00/ 59627 | U 08589 pH, .water content, excipients, and neans
Stg)t%%l;‘iy °§éﬁvﬁgr° Srgpme g"rrg’igégotr??& Sf‘%’r‘n]ﬁtﬁldé{’fl?%ﬂocepﬁlég assays can

for formul ati on use 0

al so be usedifo c@mparenpRagkRGkdpthg, bi during aﬁﬁlc}btid?ﬂ%z%uﬁd@%hfsfb‘?&g‘?caﬁ actors can
a g

be critical to the useful ness and economcs o rug forrulation, but
t hese factors ar é%éﬁ@ﬂﬁ;fOWBtll%@gaég@@mtlon (or whatever is appropriate); or function

(metabolism, half-life, release characteristics -blood levels). Mechanical
properties of drug and food formulations to screen for include taste, size, shape,
texture, smell, color, and coatings (such as enteric coatings). Properties for

20 non-medical applications such as household and industrial products include
coatings which resist stains, have increased surfactant properties, or better
stability.

In a preferred embodiment to select optimal drug formulations for oral
delivery, a system assays formulations based on physical parameters,

25 absorption, and metabolism, all using simple, rapid, iz vitro testing. In a simple
embodiment, the various combinations are first screened for solubility, by
measuring the rate of dissolution. Those candidates which look promising can
then be tested directly in animals or screened for other physical or chemical
properties, for example, permeability - passage across the gastrointestinal tract

30 into the blood or lymph systems or into specialized tissues such as the Peyer’s

patches - using a system such as an Ussing chamber. Metabolism of the
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5 or they are assessed using a random sanpling process, not a systematic,
rapid conparison that allows for determ nation of the optinal
manuf acturi ng process, packagi ng, or storage conditions. VarQcalbeez)03

i nvol ved iwopaskagi ng include water perneability, water cq,g(r y % ght
transfer, oxygen perneability or perneability to sol vent. Z[ﬂ%]f’ggf

~variables involved in processing 10 conditions include selection of the
formul ation proceSEMpoHpds<ap alge bf isgted dCampetsts to begoeeendd isitially iimgudef  dr ug or
carrier in solverngu, [%%Q'SQPA H --Eglt concentrations, etc.).

Exenpl ary vari abl es ?(ﬁhst abi |ﬁ%oot?30@§lgr agéj Heﬁ{}?"%ﬁy i ncl usi on of

stabilizers such as arithysizilganh®iersintiodd alisbiNdy] Gbsofxieh UM rﬁiEEb@{ru{ m
reachi ng the fornmul agi on @ﬁg})onents, coatings on the interior walls of 15
contai ners that pré&FeRt SBAHEGEHUYE tapeatydidnoletradiatandpxygsn, @é. desi ccant s.

| e Soreoni ngs of Metdsirabierel il Gain USRS LR b LA LDE e Pundred N

subst ances, even with no variations in ¢ i ons &
par anet er vari at itesaeef, pahemerphd evlvasés, ppdrsiel limma2phic desbivags | gd¥Sed, SolRNOr NDUS:

for two conponen f here are-44.850 possi bl e conbi nations, for three
conponent's t her etsglp té&l£}3 éfgigp A oR E’Bﬁ(ﬁ??lﬁg‘f‘i%(?ﬁg?xa&ﬁﬂaqgéﬁ‘lﬂ“&‘UQ?fscléﬂ*ﬁonent s,

there are 330, 79brykiah, msﬁdrmhtersgmbbmiia@dlfamcwecfﬁ@m'bg&&%" Efiql Ncr eased
when the rel ati ve abundance of each conponent is “consi eredmang varied. It

is well establisH¥S Te5des coiisnelaiedsybess andgombinationsth@so dinystanfdamsay be
extremely bgpefi gi r C inatipon o cycl ospori A and
L oo oS! Bb 2o B ol BB ¥Rl BERSRRal 1

vitam n E doubl es bl ood e cutting

descri bed her ei nwithisepagoaphanaaceaticd propeeias.i Otet Berésehbitiel ¥a®incfidk ngwn
conmpound, but to rr]glllﬁe con‘gi ations (i.e., formulations) which optimze a 30
desi red charact eP§ S{RENcsH oY Hie inqlysian oft sngAtionere Br meemis domisomenikiresy obf a

drug under the gRRgtkid @B VIR iry thSm LR 1,616 S b Sk g nOr mal 1y
a tedi ous process, _y\hedrge each d\%ﬁ’a(n}gabf%l c?%sgg%%gga g%l?eéigg&ogg%,up ®several
poi nts over a 16Sc8ubildy: GirelutipgGabiliNDieDIdERERT RET boSRAANEES thetdtaNgs, Of

Con 2= 1 SOl ST o S (5"
det er mi ni ng whi chulk powadlfles, (fuches lubeRARANGA Usp&RIND SpAilfdtentation of

crystals in a bulk powder, and purity of the active agent. Crystallinity variants

can be produced by changing crystallization, desolvation, solvent vapor, freeze

drying, heating, melting, milling, precipitation, quench cooling, slurry

20 conversion, spray drying, solid dispersion, and wet granulation. Unique

polymorphs of drug crystal forms with improved pharmaceutical properties can

be obtained by chemical variations (i.e., co-solvents) or physical variation (i.e.,

temperature).

The same issues are also applicable to some non-pharmaceutical

25 materials, such as silicon wafers and photography.

Solubility can be measured using standard technology such as optical
density or by colorimetry. Absorption can be measured using an in vitro assay
such as an Ussing chamber containing HT Caco-2/MS engineered cells
(Lennemas, H, J. Pharm. Sci. 87(4), 403-410 (April 1998). As used in this

30 context, permeability generally refers to the permeability of the intestinal wall
with respect to the drug, i.e., how much drug gets through. Metabolism can be

measured using digestive enzymes and cell lines, such as hepatoma cell lines
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5 concentrations) can be altered, and then (3) setting up "a grid" which
automatically nakes a very large nunber of conbinations which are
~automatically tested for one or nore variabl es- For exanpl3d,Oddbet HE3
formul ati oWX@H@&’ns a drug characterized by poor oral uptaREl/USGoH8589
solubility of the drug in a range of salt concentrations; pHs; carriers;

.and 10 drug conce i : i : .estked: key to
g WhicALiORgicAlR &%fﬁ(ﬁ%hﬁ%ﬂ@%%ﬁn&%lﬁﬁ \gg‘amm? y

the process is the use of techn gies that can e many conbi hations at
the sane tine, téstalioinoemtbecketdciedfusmgdistagdard tdehuiqudsisnelt asmlidstae a syst em

for assaying which conbinatians .have.the no esirable properties, for
exanpl e, ~stabili f%?CtB‘?SC%R:yF' f‘\ﬁ"{%\}“gtj'{}&?‘r_efl’i Ig‘a'“ad’uﬁ:wg “é?(ﬁ?‘%f@é‘?g%g)g‘ﬁful’ Pty during
processing 15 (na&ygtﬂffdgwng-r@aﬁamhrM%aamnggdwdwxaaphﬂfﬁﬁtioﬁnigh@nd under
physi ol ogi cal conditions; solubility; oral absorption (or whatever is
appropri ate); Sor MigARICPRIA cleptnen Bisepscapy, diffarential fcanningraderimetoh dreavtler i stics
-bl ood | evel s). I\/grg{%{sg c%aly&%,%%rc‘o}n%ﬁaaﬁ{ms Pé’rgof‘.and food fornulations to

streen for includ e, srze, shape, exture, smell, color, and coatings

(such as enteric coatilagaptheFsrefeeed embodimentto selen-opishalcidmalapdrisdet dreins such
as househol d and i|ndustrial pr ducg‘gni,n | ude coatings which resist stains,
have increased sufeiNewaieh Brensaphl @ET hyospess arymixed. tnbuted, apgy 5 preferred

embodi ment to sel oethieRb MR ind GHeerdR Fos R dvalts vESK ionY1fbd 4Eh4d 2 System
assays fornul ati olﬁgis base’axﬁgnn physircal pas;%%rret e?’s, S25 alg%)ﬁgt[}é(;sﬁ%y and

met abol i sm APl usi ng &ivitpt Sreenmgi & used hereiny mcludssttestige fomany muintpt &

enbodi nent, the vari.ous.c i.nat.i gns.are first screened for solubjlity, by
nmeasuring the rat@yﬁlf’g&fcgg%%ﬁ@f)%lﬁ? _‘%‘8@%% ghﬁ@?&%@’? 8B Pr Bni si ng
can then be testgépiideamethddNeRidR willic sibcB@M Rk bAlerybiNB iRy Si cal or
chem cal properties, for exanple, perneability - passadge across the

gastroi nt esti nal Screaeing sutsifpt pvatiesy of asbwities: shaamp Antdhpstedpsactvity, aniviral

specialized tiss . . - Peyer.: . - i .em such as
ah Usei ng. chanber cko apufned ASpigy alipdes el ondliihlls 3780,

PCT L _USlolO’ 0858|9 gcnmwhlgi hsagaiaﬂ oak gnmbga:t tgﬁstoédancé‘mmmnl fro p?&ll&,méﬂaenismégn;aqt
initially include hoth _conpou Wit or. solubility and perneability.
Physi cal ~par anet é?%tabk?qt]f(?lﬁéﬂfg_g%{% ?}ﬁ‘F‘MC’P&}Fﬁ&E‘Q &fQWﬁ?Iﬁéﬁﬁeﬁﬁoﬁostructure,
;scwell as st abi | hddl 868 of fifiBimdiSn A6@br inthidomddRlafén, nitduBlibRBr  OXygen,

angiogenesis, anticholinergic activity, and modulation of enzyme levels or
activity. Physical and chemical properties to be screened include stability

20 during processing, manufacturing, packaging, distribution, and administration,
especially of molecules such as proteins. Metabolic function testing includes
sugar metabolism, cholesterol uptake, lipid metabolism, and blood pressure
regulation, amino acid metabolism, nucleoside/nucleotide metabolism, amyloid
formation, and dopamine regulation.

25 These screening tests include any that are presently known, and those
that are later developed. Typically the initial screening test will be an in vitro
assay that is routinely used in the field. The preferred assays will yield highly
reliable and reproducible results, can be performed quickly, and will give
results predictive of in vivo resuits. Numerous in vitro screening tests for drug

30 formulations are known. After at least one initial in vitro screen, the
formulations that have been identified as having one or more optimal

characteristics can undergo testing in one or more animat or tissue models and
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5 Mcrostructures includes crystalline or anorphous structures, or

conbi nations thereof, polynorphs, solvates, hydrates, isonorphic

desol vates, gl asses, solid solutions, and specific unit celllGshidcknoas
hexagonal pactorspge7orders, ionic crystals, holes or interstpdiBioonpRses,
and lattices. Crystal habits can include rods, needles, spheres, plates,

. cubes, and conbi nat.i o t her eof stal, for 10, of the active agents, or
f or nul ati ons, canﬁgglaﬁzi%an "Hn?f’rgogrﬁ%:@' %lﬁﬂrﬂg@ﬁtﬁgéw@mﬁlq@“@rﬂﬁﬁm
pharmaceutical prepeftbkiesiogiPmit@iodiof ERblakibg e Rincddh tieélﬁlfbgﬁﬁmcé?{ etrgﬁt?e

i nfluenced by the_jnclusion of, enantioners or racemc rns of Xt ures,
of the active ageficacy wibderaypivgted iresperific arimmaliotodele far e type ofeoblema fondi f v
upt ake, sol ubil'i§i.n .éﬁ{%ln%is htstabi lity including shelf life,

bi oavailability , netabolism and formul ati on manufacturing properties

such as conpréssi on pasaessingrtschnidush kre palid@bwh Ifowpt&BE Ro@dshdlakgd cat i on and
di spersion), spat.i &I ori er]t ation_of crﬁt als_ in a bulk powder, and purity
of the active ageRtustdtgrrlicptions; For cxampls, fag siaimrssipantsoadngsedcapetohangi ng
crystallization, ﬁéﬂé&ﬁécf[h@&h SRLYEBE Iy heaping,
melting, milli ng,dﬁgr eci pitat isgn, lquen%*a@géﬁ?%{f S 3#?#’5 %ngre]g)gﬁhgi on,
spray drying, solreshligigsywn sFerdisteradhing tetengentsy ot canmeddoteaqieamealt yoor phs  of

drug crystal for i t.h. L nprove ar,maceuti ca roperties can be obtained
by ohem car var| sk Mo TEERUE e P UERightt” Baficnbags, onmennncamg fhoe.

t enper at ur e) 10 ThedBeith dndFesestarRE @ RrHchiAPP! i cabl e to sone

non- pharmaceutical 25 materials, such as silicon wafers and photography.

Sol ubility can be neadtir ed Misregyray andiNadotedtohedydiygtestsch as opti cal

density or by colori i e neasured usin ninvitro

assay such as an Usg?%\r[dy% té:{\pn%glélgf:sg%?ﬂé?%qﬁ%mﬁfaﬁisﬁ /tR/é‘:‘?ﬂrb 8HRY cel I s

(Lennernas, H, JcoRharationsSidrugkl (e, badid3y4dd récﬁ@ieiﬂenib%@ﬁhat ey usRd in this
e perneability of the

30 context, permﬁ%t,)ij i tég ener al | y,re{??rs to t
intestinal wall G HPH gaéétth%‘&f?‘ﬂ%e yeFying & leasteng fagien(campgneyiss
through.  Netiabo! baibe ashebadiRaTbRAToNRIAR Abasals Js88L )
| i nes, such as hepatoma cell [|ines %ﬁ%ig%ct o%gﬁ“f%@y%%g?rg >PCT/ US00
/ 08589 whi ch ar elitg#ist weilver asfseparate sitdsabit atibwt foeattometed atreettitig oN®ichbol i sm
Variants of cry 1.0 Qi n _be detected using standard techniques such
ae solid state ” B8 Br 65 SR Gt Séfan, R ina
mcroarray format, OFigued V& BlibWEhaRbBYiheprdcYs, bAEHARS Wil klebdGt bfle POWder
x-ray diffraction, IJ?ht )
material sources, 1.e., one or more components at one or more
20 concentrations; mixing or deposition of components into sample wells or at
separate sites to form a material array, assaying for one or more parameters,
then collection of data for subsequent analysis. For example, component
drug, and variations thereof (which can be drug in different amounts,
different pHs, different chemical forms such as salts or bases, different
25 excipients, etc), are distributed in a liquid, gaseous, or dry phase, or
combination thereof, into individual test wells or at separate sites in an array.
The different combinations can be screened in the array, and/or further
processed, for example, by lypophilization in a lyophilizer, milling in a mill
to produce a powder, or emulsified by applying ultrasound to a solvent
30 mixture, then screened in a further test system.
Figures 2A and 2B are more detailed schematics of processes for

formulating and testing arrays of unique formulations. Figure 2A depicts a

20



5 m croscopy, electron mcroscopy, differential scanning calorinetry,
thermal gravinetri ¢ analysis, and conbi nations thereof. In another
preferred enbodi ment to select optinmal fornulations for orall Octidiei 2088y,

hi gh t hr oud¥p0a/5%2MHT") dosages are m xed, distributed, and ptyopidssged,
put into different forns (powder versus enul sion) then assayed. 10 In vitro

~Screening, as use I LG es testing for any nunber_ of )

physi ol ogi cal or %P{%?l%g{v%e{f h{a%cc{r#glsqlir%esf& W‘iigefxﬁ@r‘en Iévﬁﬁe Bovidsgdn seligk ogni zed.
In the preferred fomhetich adpositedgn Welit id£96 Whil ﬁﬁéﬁﬂatfe%%nﬁétth@%é(nt%fl in

vitro screening E&’ﬁts for a arleté/ of activities, such as anti bacteri al

activity, antivirf ormugtpeseiowarm 1§ jHsdry Sermulatiops aramedopstitaei vith aet i vity,
cytot herapeutic agkingrd j NSt one. or nore f of cancer
or-tunor cells, alterat %{ﬁ%&gﬁ&%é@%@{?g@ tljlﬁgltdipé%e%&g sé(ffﬁ‘é?rkﬁ(aﬁ%i‘?%l l's,

bi ndi ng to spéci f agay 8@ eftavpsstituted durtrmtations. o hdsobleanpmie®n? a6 lighids

i munonodul ati on, dyl at.i.on of ngi ogenesi s, anticholinergic activity,
ahd nodul ati on of a@%i‘ij}fg ( Oé\%?lgplé??b}g%@?ri‘ plipn obitlechilirate fepmeithervetisc al
properties to be sgo@eimd filleenisleotbabl fesinoitd a0ME ML R ARERHL e,

manuf act uri ng, packaging, distribution, and adm ni'strat | on, esp@ci ally of
nol ecul es such as®FRlenen Metligyidsi ar solidse 8§ apprapeste] nguitatinud@s: orsugar

met abol i sm chol e . i.pLd netabolis and bl pod pressure

regul ation, ani noﬁ{gg%(gévﬁ%t@agol |a]s),rsf%s’ }r‘?ﬁgfaégglfztfglvﬁg%foégﬁa%mﬂé‘PE’é’HW§|4'1
anyloid  forfatisch aaiv-Uipspectiescopg HPLE 0ALCATS Thaiss, 5888 MHNY tests

i nclude any that are presently_known, and those that are | ater devel oped.

Typi cal Iy the i niPFaUragsSBEHItA g6 sedvas i Y1VipepeshoscapyiHRLE, ondigaid t hat i s
routinely used i NncHrBQadol . r € s.-w il yield highl.
reliable and repr oducia{:?kﬁgip fle“é‘%s:gt% gé&r@gﬁ)p gzeggﬁs g¥3%0§5’§ﬁft%%ﬁ§?r ?‘?g“ﬂﬁl gi ve
resul ts predicti vabsofption 28isuch asssGhdos2 cdllilimy @Usssing Chatnber, 36d S@MRIfF est s

for d 30 f t] . Aft | east itial i t
corcon. Cihe  for HFsBR et del R st A Bh RS eECh B ShRTg onb or ot &
opti mal  chatfict qobsirabk @A cHRAPEKIBOsUE S kmvitimgﬂgc&%ifgggf%ggggﬁ" or

tissue nodels and 19 31 Cctober 2003 WO 00/ 5962
ul'timately, in hUtiHBg Read.diaftimpre, MI22 W32 seetadsd ;I FroucDB) MrelagisBrpnios and

ot her toxicol ogi gy . luation (liper fupction tests, hematocrit,
etc.)  Efficacy vmaﬁﬂ(bacei%es‘\?g?% i Ci—j\flqeéja o YUF BFSAYHE type

of problem for whércdollecedtan@ahaligedsought .
Figure 2B shows essentially the same process but for materials (drug

20 10 and excipient(s) 12) provided in liquid form which is dispensed using an
automated liquid pipetting system 34 to make the formulation array 14. The
solvent is then removed 36 using a technique such as lyophilization. The
dried formulations 38 are then reconstituted 40 by addition of one or more
solvents using an automated liquid pipetting system 42, which are then

25  treated in the same manner as described with regard to the process for
making dry formulations.

For analysis the formuiations can be pumped by a peristaltic pump
through individual optical interrogation windows into a sample valve
manifold . From the manifold, sample is processed using an UV-VIS HPLC

30 to access physical parameters and/or through parallel channel Ussing
chambers to assess uptake/oral absorbance, then disposed of into waste

and/or passed through another manifold for further analysis for example by
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5 Screening techniques are well known for specific household and
i ndustrial applications. For exanple, for stain resistant coatings of
carpet one applied an aqueous solution of a red dye and nedsihn@sr 208

absor bancewefooish@7 resulting stain. For di shwashi ng det er geridisuscongssoan
nmeasure the anount of grease which is emulsified by the surfactant. For

. coatings, one can S the 10 adhesi on,apd .resistance to scratching. B.
M croarray and Naﬁgﬁgcﬁﬁ%@%@é@g@& Slﬂwl'éc_{%t%irﬁ?’ﬁﬁﬁse’ogﬁps?@ﬁg SF™ 3t i ng
can be used to scpe@npblfnidrs, VpficalGREdIIMRitroNEvREs HrigSsudileubadics, system
requi rements are that they nust have input neans that provide for” varying

at | east one factealorimeiagsoinEated end phrayid¢toPeditsmeasersy palaroneterfs, conponent (s) ),
nore preferably twa. or..nore fact i .t est ll.s or,at. separate sites
o e Y o BB B, e AR, Sl PEP

that allow for auf eni ng eac Pation for one --
or nore sel ecti ondisdolritkyni @ Figure 1 is a flow chart of the process,
beginning with selection of the materjal sources, .i.e., one or_ nore

e
conponents at one or rrﬁr“émbe”lf(9ﬁ8§’ﬁ{“ﬁé¥‘?‘fﬁf§veiﬁf§’<4W@CTB?‘”%’eﬁé@FlsitBﬁCﬁﬂ
components into S uebliSe ch@%}fﬂéfﬁ%%&fb‘édﬁ fefis aﬁ{i’ch A e Erl?&%[t{}al

t 0 ata for

array, assaying for ohe or nore paraneters, en collection
subsequent anal ysissed fdrdahe sstappbese feopemep to idéntfy, coapdundy hiaxirigons t her eof

(whi ch can be drug i.n,different. amounts different pHs, different chem cal
forme such as oal RO Aty Y-t SRPOSSd e xEPiEe pECoRgolnds vt 2

distributed i@ a rioWt identBPRAQNTIfy e SPtind Ia®ilatiRins, TRORIABdEARCARer eof
into individual test wells or at separate sites in an array. The different

conmbi nati ons can medifeatwarval bierthg vre of inpyy meangither mpdify peg or iperscasigbld, f or
exanpl e, by | ypophil i,zatdhon,.i | hi | J. zer il1ling . i to produce
m'ef“i:he el%. i&l;}l%rgp% lrxixégﬁxln diff&Ent d:%%nooogns Olp{\)oee%tcﬂ"g/&lli

a powder, or enul'si rasoun m Xture,

then screened i n Exahipléshificompatiesshsignmidroagiyaeysi2ms aittudeBakmanor e det ai | ed
schematics of pracesses for fornul atl n% and testing_arrays of unique

fornul ations. Fi gosteunstyEplierian, &As dligroFep lspnologiess Plapg D/ Boigans

PCT/ US00/ 085 S wher i r exchpi re
provi ded in g%l i ﬁ? or i vﬂi‘?’gﬂ&iés%’gjb%%?t ggp%goﬁeqﬁﬁé§§d§gg£®%§uvéﬁt§’fi | ter
pl ate 14 under t RHdemdant €3] Torofecf BamudraiiThgnd ChitemareTdobinolbfges dryine, CA.
formul ati ons are .reconstituted w,t or nor efa&}vent S _usSi nguan

t i ]
automated | i quid eﬁee‘fkf‘*ll‘f?élfl?ﬁ/wgl\??g PLf fatiyty of dilierent systems.

include thousands of microscopic channels that direct sample into test wells,
where reactions can occur. These include reactions with receptors,

20 immobilized antibodies or fluorescent labels bound to the surfaces of the
wells or immobilized on nanospheres or microparticles, which can be
analyzed in situ or pumped into other receptacles for analysis. Luminex
Corp. FlowMetrix TM systems pumps reagents into 96 well ELISA plates
and then used fluorescence and flow cytometry with latex microspheres for

25 testing. These systems are connected to computers for analysis of the data
using appropriate software and data sets. The Beckman Instruments system
can deliver nanoliter samples of 96 or 384-arrays, and is particularly well
suited for hybridization analysis of nucleotide molecule sequences. The
MicroFab Technologies system delivers sample using inkjet printers to

30 aliquot discrete samples into wells. Other systems can also be adapted as

required for use herein.
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5 array 20 of reconstituted fornulations. These are separated 22 into
liquids and solids (for exanple, by centrifugation of the filtrate from
the wells through the filter into collection reservoirs, & Qeser2dddd in

“the foll owwogoseseanpl es), then the liquids or solids, as apRAXNb8E8e
inputted into one or nore devices for analysis, for exanple, devices for

measuring solubility 24, 10 such. a -Vis spectroscopy, HPLC or LC M5

devi ces, devices for %Eaﬁ%'cgﬁ%g%fyﬁs ngquaaﬁicagha N b U dthy oscopy,

HPLC, or liquid ﬂhgexye&@grvaﬂmmh&ﬁ%ﬁcmé&ﬁa}éilnl( h{hé}@ce@ﬁlv 65 25yst ens
ce

3
for measuring absorption 28 such as a Caco-2 ce ine or UsSing anber,
and systens for ﬁ‘éia&ﬂtﬂf?fgp%@ﬁ aefsIringrip 3otomatad salid pr igdd dispensispsgsgem

| ysosones, 15 (obja4 r ni . as.ln Vitro Technol ogi es,
1450 South Rol i ng %Eﬁéﬁp%ﬁ?i% %?@9 l@%ﬁ%t}f“ é“e‘%m%ﬁ‘%a‘}d FEGEt A,

Met hods Enzymdl . sofiotare Bat erdBlds 8R%htegruded st ui Menip&IaayS: to DeewdaiaadR from
. the various assayg I cted and, anal yzed. Figure 2B shows

t | 1
essentially the s%ﬁ:?rso_ﬁFﬁ n ?%JF‘EP%FOWUBW%?%WIC erking trepsh the
excipient(s) 12) q&evi detlgh thrbhghpud A%EEHnWEé %ﬂéﬁlﬁ%eﬁ?ﬁ%%ﬁgn Whidpd an

automated |iquid pipetting system 34 to nake ormu Ion array 14. The
sol vent is then reolesteandgongs datg ta enabdhhirteedsaibprest dndafesigniofat i on. The

dried formulatio a t hen. reco ituted 40 by. addition of one or nore
sol vent s usi ng an%gﬁ@%tﬁé%eﬁw uﬁﬁﬁilger_{)}ﬁlﬁé‘?ﬁ 0“5111%’%/ AIONGALIAFERFRE t hen 25
treated in the sanHvisandekcipRnBesed idbadiomidhof RIRFFmuRLLAS PLOGRS Sarf OF

maki ng dry formul ations. For analysis the fornul ati ons can be punped by a

peristaltic punp DEMPeRIBFEsFesaOAES 4@ aptimireithcabilityod seionfiid parsarinaliions i nto a
sanpl e valve manf@ld fuck ' | e is processed using an
W-VI'S HPLC 30 to acccesgu%%&%@?ﬂ%ﬁéﬂnt@%? %’%gﬁ g “ﬁradli‘gtﬂ dgﬁ‘?lﬁﬁ’ 1el
channel Ussing dhanbepdels of mesEsmuizpibakef ahalacatseshmiests. t hen di sposed of

into waste and/ W@é@;}%through anot her manifold for further analysis for
exanple by 21 WO 31 Cct ober 2003 PCT/USO0 /08589 HPLC. O her

Spoctromet ore,opt cal Sbesrrararaen will e LARAL O des oLy

cal orineters, i nfelavang aertlinlitirgesagipe ofe ptacessetisicsed hedeat fardigr s,
throughput formulation and screening of drug formulations having desirable
properties.

An approximately 350 mw antibiotic having a complex derivatized

20 . benzofuran-cyclohexane structure, which is approved for use as an antibiotic
and antifungal compound, was selected for reformuliation to produce more
soluble compositions. This compound is soluble in DMF but only slightly
soluble in other organic so_lvents such as ethanol, methanol, acetone and
acetic acid. The low solubility limits applications of the antibiotic-antifungal

25 due to poor bioavailability.

A commercially available preparation consists of ultramicrosized
crystals of antibiotic-antifungal partially dissolved in a carrier including
polyethylene glycol 8000 and partially dispersed in other inert excipients
(corn starch, lactose, magnesium stearate, and sodium laury! sulfate). A

30 dosage of 3.3 mg/lb body weight is administered per day for children under
50 1bs.. A different dose for adults of 330 mg/day is the typical dosage for
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radi oactivity counters, devices neasuring conductivity, and heat of 5
di ssol ution. A nunber of conpani es have devel oped m croarray systens that
can be adapted for use in the system described herein, althdugibealtdolare

currently ﬁ%ﬁﬁgr the sol e purpose of screening to identigfyG6QuRgdnds
havi ng a t r defined activity, as opposed to screening of conpounds

- having a 10 known identity to identify the optinmal fornulations. The nost
“significant noditdatmentod fundal irnfections. Ttgepwﬂuqttnpamhq:@drfgr etaht nodify one or

nore variable in each wel rat her tLin ds into
each wel | . Exanp?dg?“if‘FraEWgHSegg 53 edrﬁo Hyeg ercstensg?v%gwg "Becknan
Instrunents, Fullert OnFor%latMn@rc@ﬁabn ?@hmtmmmgaﬁ memmeexRobbi ns 15 -
Scientific, Sunnyvale, CA; Zynmark, Ho nt on MA, Packard | nstrunpents,

Meri den, CT, Tom@yelqﬁamxrph 1@176 géﬁﬁ*d)’@&h%f@ﬁi ARHEPRT ShaM B dldiesq Goplain, CA
These devi ces,t est fo Al l

i ncl ude thous’gtnds mccarnglsﬁ%%%?gls a%dn‘g'ﬁ ﬁ%ﬁsggfn%%{lgéi%}%@nt 0 test
wells, where rea@ngammlgaegmdeJ heside’ 1) mcdlplrdmsr(&lhoh;tamable\ﬁoﬁhshgemept ors,

20 inmobili zed antibpdies r fluoresc bel s und to the surfaces of
the wells or inmdlirichZage ]Plerﬂ’éiﬁ]éé’bﬁ‘ﬁé éﬂ raff%éﬁr PBIAELIAHH @h can be

analyzed in situ H&%ﬁgﬁé}to? oQlB@5e, TRARRIsACArASindse! ard B Fbific adidm nex
Corp. FlowMetri x sys punps readgents into 96 wel |l ELISA plates and

t hen used fl| uor esmenapraivhafchodp 000y t@mbetaycyglodpxtrintesclohicpieasploer)eS) f or 25

testing. The yst.ens ,are t onmpu aly t he data
usi ng approp?Sa Sodim daesy gﬂgpag“aﬁsi%g @%% ﬁqﬁggegg“@f?tr%{m? craéir%l:oﬁﬁg system
can deliver nanol ith@hS@BREGSr 8locHP s@ifosa&dnat), e&b%odxaﬂﬁbdnsetb«aﬁﬁmcul arly wel |
suited for hybridizati on analysis of nucleotide nol ecul e sequences. The

M croFab Technol o@lmdes9®th§=m'54ilé¢mV@@l@&%ﬂb@@ﬁbﬂpw&mﬁ?mﬁmer s to 30
al i quot discrete S,k N ted as
required for use %@é@ée U}%@ﬁ%{%ﬁgﬂ?’%{f@”%‘?‘g@f O%WESOO/ 08589
There are basi cal {cj- wataﬁyq@aslcmfcldl) r(@@smiilhmsmradaaiih}@m‘(e KéOusdykthilerle  t hese
systens with the nmethods describe hee epi.cted in Figures,2a and
2b at the poidts Slé?‘érlppﬁg(lllbp%{ﬁ?t Y Yg%ll 11%0005 Pl%?ag,l,yaméﬂ @B‘g}%’ﬁi@z syst em
and data output, pEEBBEAINERE 23 RIYokyaNSiREbLRAYE BIFRL cooiHer)cQay T ol

polyoxyethylene 40 stearate, (15) polyoxyethylene 100 stearate, (16)

TWEEN 80® (polyoxyethylenesorbitan), (17) BRIJ 35® (23 lauryl ether),

and (18) BRIJ 97® (10 Oleyl ether).

20 The formulations were developed and analyzed as demonstrated by
the following examples.

EXAMPLE 1: Preparation and Identification of Antibiotic-
antifungal Formulations with Enhanced
Solubility.

25  Experimental Procedure

Preparation of formulations with improved solubilities

18 GRAS excipients (numbered 1-18, as noted above) were selected.
Three of the 18 excipients, 20 microliters each, were added to each well in
the microarray (Millipore 96 well filter plates, including one micron pore
30  size polytetrafluoroethylene membranes in the bottom of each well) using the
TECAN® liquid handiing system. Each excipient was prepared in water at 3
concentrations (0.015 mg/ml, 0.15 mg/ml, and 1.5 mg/ml), allowing for the

examination of excipient concentration effects.
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5 software that enables the integrated set of manipulations to occur and
track the process flow, including communication and sanpl e tracking
through the system in high throughput. A second is scientilf@aober 2003
derivati zafyh@psybch collects and stores data to enabl e f weirfifibe/osss9
devel opment and design of fornulations, including identification of
_conplex interactions between the 10_actives_and excipients, and

i dentification of |ead ¥eomdesef pessiblapuguafosmplaions ipsplicacdagcessed so as
to optimze the ability of scientific personnel to conduct future
experinments to optimze the fornulations, and to develop future nodels of
new formul ati ons of othed8active conponents. EXAMPLES 15 The present
invention will be further-understdbd by reference to the follow ng
non-limting gxanpl e oft xhe-3xrocess disclosed herein for high throughput
formul ati on and screening of drug fornul ati ons having desirable
properties. An approxinmately 350 mw anti biotic having a conpl ex derivati
20 . benzofuran -cycl oid@nmigierfgondeéonsipitetal afH609p seplds fom=dswerws an

oroduce more- soldBFetRoAherCRpHe o RIS pECtER PEeebTHRY BLTbERE o

produce nore so

only slightly sdhudthle The saimphss var€ adticfatedlisigihe Matthb pogehharol , et hanol ,
acetone and _acetic acid. The low solubility |inmts a ?IicatLons of the
anti bi otic-alti fiicgditers antibjodc-pyitypgn! disselathin fQB’F%“Ft(@) > mg PHReEETi al |y
avai | abl e prepar at.i; Jp ! j - f

At b ot b ant 1 ananealRPARi i yol thnABIEL BaR fomfalish B frcsample

pol yet hyl ene gl yowti] &iftha TEGEN fiqaid handiispsseed i n ot her i nert excipients

(corn starch, |actose,, magnesi stearate, and sodium |l auryl sulfate). A 30
dosage of 3.3 ng/lb béﬁ?xﬁéﬁﬁﬂﬁghgﬂggﬂﬁ%istered per day for children under
50 I'bs.. A different dogeelsalvea@Uldrs redhovdd®yned alién. U109 hicRilR@s oflosage
for 23 31 Cctober 2003 WD 00/59627 PC [ US00/ 08589 treatnent of funga

i nfections. his vaterduee aldediarcreh daed iormulatipn in cadhivigll of Hatfilenplatast i s
cont ai ni ng. ant | bi SEARERPFIRGRAT Sa0e ol BB nsdRionisntio PR have
greatly enhanced saquagusol o 4its.i The filARSRoM@ALRWA was énlccloli @b @rant i f ungal
di spersed with V?xralng;aien(i%gb v\lferlllagl.latggl fs‘or?riea:[sgrgm];gtls log\gl I?\g plate reader at 290 nm. '
Antibiotic-antifungal alone without any excipient was tested to
20 establish the baseline solubility.
Results
The solubility, measured as absorbance at 290 nm of the filtrates, for
3,500 unique formulations is shown in Figure 3a. Antibiotic-antifungal
alone gave a baseline absorbance (solubility) of 0.3. Most formulations
25 showed improved solubility compared to the antibiotic-antifungal.
Approximately 1,200 formulations shown in Figure 3a showed significantly
higher solubilities than the rest of the formulations.
| Formulations demonstrating 100% increase in solubility compared to
antibiotic-antifungal alone (as measured by absorbance) were identified as
30 lead formulations. Five formulations were identified and boxed in Figure 3a.
Figure 3b gives the standard deviation for each of the 3,500 unique

formulations (each tested at n=3). The majority of the formulations tested

were reproducible, with standard deviations of less than 10%.
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GRAS ("generally regarded as safe") excipients (all obtainable from Si gna-
Al drich Fine Chemcals or BASF): (1) gumarabic fromacacia tree (a
branched pol ymer of gal actose, rhamose , arabinose, and gleusten2@®3aci d,

nw appr oxi B &l4e22000) , (2) beta-cycl odextrin (cycl ohept aapgrtBselossse( 3) 10
sodi um dodecy su fate (SDS), (4) docusate (sulfobut anedioic acid bis[2

_ethyl-hexl ester] or dioctyl sulfosuccinate), (5). sodi,um benzethoni um
chloride, (6) benzal koRhesformilgiangeag bt fupihar ARRZFhRHDE 1S SRS um

chl ori de 7) ce C gm; p[&)(m e' c acid

(cis-9- oz:t ac(zlez:eno%%ée;né t)eéﬂ?‘g%%k%lwtf%%tbgﬁ?’ te d‘}é{?dgpgjt% %% po yelt hyl elne

15 gl ycol 1000, (&dﬂcemedtmtdﬁyhcén@ngioylmlmm fBﬁﬁula(ldrB) pol yvi nyl al cohol ‘
13 POLOXAMER( r 237 oI 0X I ene K

|(ool i/oxyet hyl ene( 4b y( 1% JS S’/éf‘f‘fgﬁ’é' ‘(l:t(‘fﬁggﬁ'eaa%ég%') Scf’g TVEEN - .-

80(r) (pol yoxyet hmkﬁml'-ﬁgﬁgn)mdu{.eﬂ) BRIJ 35(r) (23 lauryl ether), and
(18) BRIJ 97(r) (10" A eyl ether). 20 The fornul ati ons were devel oped and

anal yzed as denonst r at €be ﬁye ietﬁ@\éorﬁmldtl@wi kdgﬂ@ﬁ%d"r@‘bl@éhe FRENRADEVA WER epar at i on - -
and ldentification.o Nt i | i nced
}c{ F‘F@ i deﬁﬁ&%@’ th cnyar ey ﬁ la@gq)

Solubility. 25 Exﬁﬂ eparalono forrrua ons

i mproved sol ubili Wb%ﬁln%&ammhﬂrﬁﬂﬁﬁmfgﬁﬂﬁfﬂ&ﬁﬁﬁsbhd@tatealﬁ sﬁﬁlhﬂdu@bove)
were selected. Three of the 18 excipients, 20 mcroliters each, Were added

to each well in vil: @ﬂcmg)aﬂarrwym(nmam ﬁ{@@ﬁ’e‘”%”%h?‘i qut i the splidglele andnc| udi ng
one mcron Pahe SuRtieeRRs i““?hf‘. i SRS WRIBHAGRd bl AfmebO! t om Of

each wel I') usi'ng I ng system ch exci prent was
prepared in water Thése3re:concentrati ons (0 015 rrg/m 0.15 ng/mM, and 1.5

mg/ M), allowing for the n of exc nt .cqncentrati o ffects.
24 51 Cotober. 20085-H0sOmESERy IS DR BB SuIo TR Al polgexRindsns) o
uni que fornul ati opgkgaeal cul ated as: 18! 5 3! x (18-3)! 22, 032 uni que

formul ations (a total of 66,096 sanples for n=3) were
TPI-2: 300 mg PEG 1000, 30 mg SDS, 3 mg polyoxyethylene 40 stearate

15 TPI-3: 300 mg PEG 1000, 30 mg polyoxyethylene 40 stearate, 3 mg acacia
TPI-4: 300 mg PEG 10000, 30 mg acacia, 30 mg cetrimide
TPI-5: 300 mg polyvinylalcohol, 30 mg benzethonium chloride, 3 mg PEG
1000
15 ml water was added to each vial and the formulations incubated at
20 37°C 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 nm in a I cm pathlength quartz cuvette.
The commercially available drug (165 mg antibiotic-antifungal} in
tablet form was ground into powder and an amount containing 30 mg
25 antibiotic-antifungal was tested in the same way as the lead formulations for
COMPpArison.
Results
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
30  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 screen were validated

26



generated, wth 32 unique formnul ati ons per assay plate and 689 assay pl ates
in total. The sanples were generated using the MatLab program 20 10
mcroliters antibiotic-anti fungal dissolved in dioxane (0.350agper 2003

anti bi oti cywoaflsbdzyngal / nl di oxane) was then added to each fyrdMoplokRe i N
each sample well using the TECAN |iquid handl | ng system Screening of

Formul ations Al the solvents were renmved é yophi l i zation . 200
mcroliters of 18 thetalid faen & hgdrsepls (QGOR0 rdilséﬂluf'% ASTRMEQ BAYei n each wel |

of the filter plaheRaced EfiblhALGRpNES & hECURRLRGIRL A L Bhusl pfiO L hEN

centrifuged to separate any undi ssolved s trate" from each

wel | was col | ect gtie rastlos fivtn roicamspprasay f@eanedr ngt bt gansiaed mesasenmatent s on
a W plate reader a590 nm Antibiotic-antifungal .al one w thout any

exci pi ent was tesf @EP ©?558- est abl i sh the baseline solubility. Results The

solubility, npasureAMISLBI3SOr bantwhladticdO8r Inahvedudl Bt bt EadtEBxcipRat. 3, 500
uni que formulations is shown in Figure 3a. Antibiotic-antifunga al one

gave a basel i ne dbusrisaental Rrosedmyiel ity) of 0. 3. l\/bst formul ati ons 25 showed
i mproved sol ubility coppalLel qﬁ&eteﬁg ao'?te gﬂ&t pgenqgh t%’ln %—mmﬁﬁ%&ox' mat el y

1,200 fornmul ati ons shown 1 n gure Si gnl
solubilities than;otdbﬂltyethé fiexk tfﬁh@leﬁ@fdmiuwioﬁﬂsrﬂﬁomrmﬂl&t)lndHﬂ:S:ﬁd@ﬁbdn&t rating

100% i ncrease in . sqolubjlity a{)ed to antjbiotic- antlfun? al gne (as
measured by absoﬂbgﬁdéﬁa%éﬁaés FEH Pt Fhoye x6re “H5-qoRKef vebranha fabosale ptoy e

formul at i onsyyer guiighent. 'af'lﬁﬁqlgzﬁ@gmgﬂé't%g 615‘at Ebﬁiﬂl'hetl Ghe d'_fitgéj{h?ee‘?‘ gﬁ rﬁ§ the

standard deviation for each of the uni que ornul ati ons tested
at n=3). The nmj eniy pr X) tehef ﬂmrthnstbamlpnststmétf&dentmnbmateqmaidxmmlﬂh,e, with

standard deviations of |less than 10% 25 31 Octo 0 001

PCTI US00108589 fﬂ@?B“%??Rﬂaﬂme’ﬂs‘“@aﬁP BBfeﬁﬂfFﬁéae‘Hﬁ?% %‘%@ﬁ“ﬂ%ﬁ &aft e sane
screeni ng techni guaplResss e dhaabiée usidy 1hBdakicNgh g;@@édulré%rtﬁ:kcrp&a%%\seto the
concentration of each conponent in the formul ations. EXAMPLE 2: Validation

of |ead formul at ifergacbyeligatien. ysing gbsgrbance 5t Blyemitordeiemtinpsjelititi-e The five
l'ead formuil altﬂ ons i der’fth% blﬁglllf[gs%} {h@e‘dg—%&?\%nve%b?gr?nu\f\ﬁfo%s are shown in |

Figure 5, 6 and 7 as ratios to their respective lead formulation (It is important
to note that some reformulations have greater or less solubilities than the lead
formulations identified in Example 1, but that the results are relative to the
starting lead formulation; not absolute absorbance).

20 In Figure 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).

As shown by Figure 5, 14 (polyoxyethylene 40 stearate) was the only

25 important excipient in TPI-3 and addition of 10 (PEG 1000 and 1 (acacia)
had no effect on overall solubility. Addition of excipient 2 (cyclodextin B)
actually decreased overall solubility of the antibiotic-antifungal in TPI-1, as
shown in Figure 6, demonstrating an antagonistic effect among excipients.

In contrast, as shown by Figure 7, excipient 3 (SDS), 10 (PEG 1000),

30 and 14 (polyoxyethylene 40 stearate) show synergy in enhancing solubility

of antibiotic-antifungal.
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val idated on a |l ab scale 10,000x that of the mcroarray in 96 well plates
by wei ghing each conponent and mxing themin the solid state in
scintillation vials. 30 ng of antibiotic-anti fungal was wdiGedr 98 in
the solidwoat/eseand 10 added to each fornul ati on. Each for mgmaddospsswds
formul ated three tines. These are: TPI-1: 300 ng PEG 1000, 30 ngy

. beta-cycl odextri ol yoxyet.hylene 40 steargte TPl -2: 0 ng PEG
1000, 30 ny SDS, %%%%Fﬁox%f ﬁ‘%‘%é""ﬁ(ﬁ"g‘tpé‘éﬂs&?é‘"gi%s'ﬁﬂl‘@‘%‘?' 0 my PEG
1000, 30 ngy pol yoxyet hyl enaof@itidugar ate, 3 ng acacia TPI-4: 300 ng PEG
10000, 30 ngy acag%a, 30 ng cetrimde TPI-5: 300 ng pol yvinyl al cohol, 30 ng
benzet honi um chi griRgEimentalProcedurenog 15 Ml water was added to each vi al

and the fornul ati ons imqgéggfl?iggolut%?l&@Ij?&dlmggﬁ%nﬁ%t%re&%re hey were

filtered through 0.2 mcron ters to renove any SONE%olids. The -
filtrates were neasbiogd-anifiinpal (461Mg) spactongyurédat thd 1aB30ale Uglng NOE thLCm

pat hl ength quartz cuvette. .The commercially_available drug (165 ng .
anti biotic-anti féﬁ’é’&fz)edi“f?tert”éﬁsgq "‘F—o@ﬂﬁ%%ﬂ@ﬁkﬁé@ﬁ@oﬂmééo%%n anount - -
contai ni ng 30 NO w2 ANEIROLL &, I-f41nQ .in.the.sane way as the

| ead formul ations for éor}rlpqg?#s?gg%h]{?%s?’u?bgméﬁggggeoggﬁ“fnsfo ‘re%:rlh the lab scale

di ssol uti on assayorandatinovdsetttarmidedgapaatély. FBachlisemhainewat adadd o

showi ng t he rreanst.and%t andﬁrd devi e}tiﬁnﬁ from 30 the three neasurenents.
An increase of up'PEeSGHHTCH vEleasr it alayels werprsmovediatfysecmndswdl  achi eved

compared Lo 10he S@ERBY,qldinuled8 Hhalel, Oninufls! 16 St SRS oM ALRRS

identified in the microarray screen were validated 2
00159627 PCT/ USO*? 088@es,iand A misetes. dEdchratigiet wiseaddad tesa AlSenl, Efp&AoK)

di ssol uti on assay: ; increased s Iubiii r ﬂ]tothe
comercial ly ava?{ﬁagi%f:g@lﬁ?% gat f)orog\lneﬁrﬁ)e”&‘r‘fg af %@?5? g@ﬂ’ g%el iSEWAF iy assay
format can now benicvensidBbelided silids aod tRlultrd \dHleS AR ASSAYSmiRdRAMPLE 3!
Eval uati on of Individual Effect of Each Excipient. Experinmental Procedure
nmin a 1 cm pathlength quartz cuvette. '
15 Results
The rates of dissolution are shown in Figure 8. TPI-2 showed a faster
rate of dissolution as well as a higher equilibrium solubility compared to
antibiotic-antifungal, further confirming the validity of the lead formulations
selected from the microarrays.
20 These results demonstrate of the efficacy of the high throughput
formulation and screening methods, and how it is possible to scale up the

results with a high degree of reproducibility.
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To exami ne the effect of each excipient on antibiotic-antifunga

solubility, the first three lead fornmulations (TPI-1 to TPI-3) identified
above in the microarrays described above were "de-convol ved" on the |ab
scale into 10 antibiotic-antifungal formulations that conta?nOg¢ahergd of
the three excipients only, or (2) two of the three excipients in different
conbi nati ons (exanple, conponents one and two, two and three, one and
three). SoldAMS: es of each sanple were then neasured using the same |ab
procedures descri bed above for lead validation, using absorbance at 290
nun to determne solubility. 15 The solubilites for the "de-convol ved"
formul ati ods ar &sHENAT PRtPEfRIatiens, Bhesglyr 7 as ratios to their respective

| ead formul ation) (it fdrﬁlpiaﬁ&@raFeaﬂéatedtapsePé}ﬁt@ shdddt insepRaré bRy mul ati ons have
greater _or less solubilities than the |[ead fornulations identified in

Exanpl €21, but thatack femplaken compypes 2 diffessnt pixtyrg of 1 deastdv o pRicHYS baving

formul ation; not aReAhULRHRSAPEBES )propéRict, RadhirGiWiu®: varyi2X6 kel 8identddlion
(pol yoxyet hyl ene 40 stearate) (which is  present as a snall percentage in
TPI -3, as i ndi cat etf BYPeFioNH ddegsionepatssid  chart) yields a substanti al

increase in sol ypifhi hiyay Bdris¥Bst nidré B4 | o00NAGE efmulB¥orgXci pi ent 10 (PEG
1000). As shown by Figure 5, 14 (polgoxyethylene 40 stearate) was the only

25 inportant exd pieaTay ikiopped by igpy ohihg PricaAls afscrarlt pisrenan trigsoreacaci a)
had no1effect on owgeahd csntbldTiah bikt¥matRdelbdeésenaff excipient 2 (cycl odextin
B) actually decreased qverall solubilit% of the antibiotic-anti fungal in
TPI-1, as show? i WheErg He@ray cadrsauestet g aSrsahtAaaHt ©Of Feeemesith anong

exci pi ents. | n confobraghtionddr a5 R@MIndYarikblg I Ring 10 BKBAIBRtion aLSRP) . 10 (PEG
1000), 30 and 14 (polyoxygthylene 40 stearate) show synergy in enhancing

solubility of ant{5mise] CPAYYGe) RIAREEYES: 27 31 Oct ober 2003 WD 00/ 59627

PCTI USOO 08589 EXAMPLE 4: Dissolution rate conparison under sinulated USP
condi tions _Experinmental Procedure The_ rates of dissolution of TPl -2 and the
comrer ¢hal Zprod({ﬁaﬁ?r@ Oéﬁ{z}m biGETE-0RA P Sa%éa%f ABBCTR SRR ddEbEfed at t he
| ab scal e usi ng gdPQonHstingent oni zed water in 1000 nL Erlennmeyer flasks at
37C stirred at 300 RPM wth a 1.5 inch magnetic stir bar. The rate of

di ssol uti on for 2batpharmaceutical product,

b) a health care product,
¢) a consumer product,
20 d) an agricultural product,
€} a nutraceutical product,
f) a vetennary product,
g} amatenal used in a industrial application,
h} a material used in a military application, and

25 i) aresearch reagent.

3. The array of claim 2 wherein the formulation comprises a bioactive material selected
from the group consisting of:
a) atherapeutic,
30 b) a prophylactic, and

c) a diagnostic agent.

4. The array of claim 3 wherein the bioactive material selected from the group consisting
of:
35 a) a nucleoside or nucleotide molecule,

b} a polysaccharide or saccharide, and
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formul ati on was determ ned separately. Each formul ati on was added to the
stirring deionized water and 1 nL aliquots were renoved at 0 seconds, 30 10
seconds, | mnute, 3 mnutes, 6 mnutes, 10 m nutes, 15 mnutes 25 m nutes,
40 mnutes, and 50 nminutes. Each aliquot was added to a 1.5 1fPctespéitdor
vial, centrifuged at roomtenperature at 14,000 RPM for 10 seconds to
renove undi ssol ved solids and the ultraviol et absorbance determ ned at 290
nmin a i cm pathl &gieH Gaertids cuvette. 15 Results The rates of dissol ution
are shown in Figure 8. TPI-2 showed a faster rate of dissolution as well
as a higher equilibriumsolubility conpared to _antibiotic-antifungal,
further coffirmifgardyelf¢ain dmigredahs enylaion couprsst ddsaghrae malsrialseleet®d r om t he

m croarrays. 20 glhasesbesintigi@deponstrate of the efficacy of the high
t hroughput fornul ati on and screeni ng nmethods, and how it is possible to

scale up the r@5ulERiPh a hi gh degree of reproducibility. 28 3 1 Cctober
2003 CLAI MB: 1. pAgmaah@WweOf multiple fornulations, wherein: 5a) b) 10c) d)
e) the fornulations are_ |l ocated at separate sites or in separate wells,
each fornul ati o coppskaegamaierglepdr ent i xture of at |east two materials
havi ng known fapcatl_i,rg&gsinga@gg'ew,ti es or properties, each mxture varying in
the concentration or conposition of at |east one naterial, the array is
conprised of nore than 1000 different fornulations, the array is formed by

input o the Matres hidySof Atain$ 2 RRERIMEhSThit&sl EAHARCEMEBiliP o oW holSof thender  t he
control of an automatic_processor, ang wherein the array can be connected

to or accessed Bipteralaifsthe fymulationsfy theformlations diRgl ation for at |east one
vari abl e rel ati gg grecckdiended function, activity, chem cal or physical

properties. 15 2. The array of claim1l wherein one of said at |east two
materials is sePéc‘P@El‘faFPJBHg’t he

¢} packaging,
15 d} storage,
¢) distributton,
f) administration, or

2) invivo.

20 7. The array of claim 6 wherein the material comprises a bicactive material which is a

protein and the material enhancing stability comprises one or more excipients.

8. The array of claim 2 wherein 2 matenal in the formulation is selected to enhance
solubility or dissolution of the formulation or a component thercof.
25
9. The array of claim 2 wherein a material in the formulation is selected to increase ease
of manufacture or decrease cost of manufacture of the formulation or a component

thereof.

30 10 The array of claim 3 wherein the formulation comprises a therapeutic, diagnostic or
prophylactic agent, to be administered orally, further comprising one or more materials

altering uptake through the gastrointestinal tract of the agent.

11. The array of claim 10 wherein the material altering uptake is selected from the group
35 consisting of:

a) acompound enhancing solubility of the therapeutic,
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group consisting of: a) a pharmaceutical product, b) a health care
product, c) a consuner product, 20 d) an agricultural product, e) a
nutraceutical product, f) a veterinary product, g) a material used in a
industrial application, h) a material used in a mlitary appP§iest UK, and
25 1) a research reagent. 3. The array of claim2 wherein the fornul ation
conprises a bioactive material selected fromthe group consisting of: a) a
t herapeutic, 30 0h)2:EPSHANS4€Mc, and c¢) a diagnostic agent. 4. The array
of claim3 wher @) na §ibgoRicarptdpiBadiBlgdnt,ahd sel ected fromthe group
consisting of: 35§§% a nucl eosi de or nucl eotide nolecule, b) a

pol ysacchari de & ERAFPH8S and 29 31 October 2003 c) a protein or
peptide. 5. The array of claim3 wherein the formnulation conprises at |east
one material selected fromth roup. consi sting. of 5 a) an excipient, b)
an adhegi veZ ¢y T eb‘é@’l{ﬁﬁlaﬁ’gI‘ﬁrﬁg"ég‘Pé}re,f°‘a‘H‘&ﬁ“°Hf°r&PqﬁF%”c'8%‘ iR gRe4dent . 10 6.
The array of cl abssrpionhedGiufioh, he:td¥alie, ieadretRNNBRICIHS oSpiabhdcbliyetief ofahe or nore
of the materials ip . the éor | ation, or the formulation, during: a)
processi ng, b)ﬁNHWEFQ%Fﬁ q%ﬁ? c) packaging, 15 d) storage, e)

di stribution,

I3. The array of claim 3 wherein the formulation comprises a therapeutic, diagnostic or
10 prophylactic agent to be admimistered:
a} topically,
b) transdermally,
¢) pulmonary,
d} to a mucosal surface, or
15 ¢) ocularly,

further comprising one or more malterials altering wptake or transport.

14, The array of claim 13 wherein the material altering uptake is selected from the group
consisting of:
20 a) acompound enhancing solubility of the therapeutic,
b) an encapsulating agent,
c) a diagnostic or prophylactic agent, and

d} an enteric coating.

25 15, The array of claim 13 wherein the formulation comprises a material improving
absorption, distribution, metabolism, excretion, toxicity, or pharmacokinetics of the

formulation in the body.

16. The array of claim 1 wherein the formulation test array comprises formulations on a
30 microscale.
17. The array of claim 1 wherein the formulation test array comprises formulations on a
nanoscale.
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f) admnistration, or g) in vivo. 20 7. The array of claim6 wherein the
mat eri al conprises a bioactive material which is a protein and the

mat eri al enhancing stability conprises one or nore excipients. S. The array
of claim2 wherein a material in the fornulation is sel ect et PgoshidBce
solubility or dissolution of the fornulation or a conponent thereof. 25 9.
The array of claim2 wherein a material in the fornulation is selected to

i ncrease ed8e dheaE skl eherindecioraddionsst ay cAERTTAPMIPIIYS of he

formul ation or oGRMRRE8Nhe fHNSARRE in BOrahfd of 10S mAdrb @¥mOdr 16k 8 b Wher ei n
the formul ation conprises a therapeutic, diagnostic or prophylactic agent,

to be adnini st eFBEFVEF 81 YPIesHEt her conprising one or nore materials
altering uptake through the gastrointestinal tract of the agent. H The
array of claim 10 wherein the material altering uptake is selected fromthe
group 85 ddnsi IPF ﬁ‘&y&fFlaﬁ') I éYhErS‘r‘?ﬁB‘UﬁHméﬁH’ﬁﬁ?ﬂ HGvysereBict fW“lé‘FO“ts Re
therapeutic, 30cshpdakhi9hthe RBRAaths ANhERGANTEE AlitrogaRPeNEtss ifdacRredéragnosti c
or prophylactic agent, and d) an enteric coating. 5 12. The array of claim

10 wherein the Pof¥MRI%¥'fon conprises a material inproving absorption,

di stribution, nmetabolism excretion, toxicity, or pharnmacokinetics of the
formulation_ in the body. 13, The array of claim 3 wherein the fornulation
conprises &%t herl@p®iwi o clagh hgherswites Sreeningisprdpipe da e g&@@h}%a’{‘ B 994l

adm ni spered: a)o t@PifGANlayonspbr ddyansdernal Iy, c¢) pul nmonary, d) to a
mucosal surface, or 15 e) ocularly, further conprising one or nore
materials altering uptake or transport. 14. The array of claim 13 wherein

the material. al tree iy dfplaitk € wherem@heetesing fmeahs tRleBleOBPM tieQhGipSbhdgingf : 20
a) a conpound egpanm ng solubility of the therapeutic,
a) ameans for chemical analysis,
15 b) ameans for analysis of biclogical activity, and

¢) ameans for analysis of physical properties.

22 The screening means of claim 21 selected from the group of means of chemical or

physical analysis consisting of:

20 a) HPLC,
b) apH sensor,
c) an ionic strength sensor,
d) diffractometry,
€) mass spectroscopy,

25 f} optical spectroscopy,
g2) ameans for measuring turbidity,
h) a polarimeter,
i} a calorimeter, and

1) afluorimeter.

30
23, The screening means of ¢laim 21 selected from the group of means for analysis of
biological activity consisting of:
a) anin vitro assay,
b) a cell culture assay, and
35 c) atissue assay.
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b) an encapsul ati ng agent, c) a diagnostic or prophylactic agent, and d)
an enteric coating. 25 15. The array of claim 13 wherein the formulation
conprises a material inproving absorption, distribution, netabolis
excretion, toxicity, or pharmacokinetics of the formulatiof pﬁO‘P%ég@ody.
16. The array of claiml wherein the fornulation test array conprises
formulations on a 30 mcroscale. 17. The array of claim|l_ wherein the
for mul at i orf4t estATAUORALE BYP P eRERCCHSHIEE RIER2G A% 2bray of alipledautlatigns, e

Cct ober 2003 18.gysthigcdthgrdhgof claim 1 wherein the formulation test array
conprises fornulations or conponents. in the forrmulations in the range of
100 micrograms &% f Esgulptipndest pray f suyplg foraplatiogppyhsredit e, 5 19. The array

of claim1 whereingy hg hamiMlont 40 hchieSit sefakAYsieOBNE ksamd wwul ati ons or
conponents in the formylations in the rag{ge of 25 mcro?rams or less in

each reservoir or2ks&Af famaylqtion comprisghapdifferenymishurefal Igast tgapterals haype
screening i s perfor mgdodt fidctoat, 8ciifRl &prépbaids, ichesidale vahfngd i@ 11000
formul ati ons per day. 21. The array ajml wherein the screeni ng neans

of cl
i s selected from the SGRFEHFPUEBASTOEPPHECD et leasf one RUEHL f or cheni cal

anal ysis, 15 b) a gpansarfaQls @RaH¥8Ios mafe thin0lo0giigRlentihMitios, and c) a
nmeans for anal ysis of physical properties. 22. The screenitgg meg_n of claim
21 sel ected from t e R B@Y SIProrrd &y eyt ofdhemitenals ¥ sepapsiR et ipm g ’Ipff’si s

consi stipng of : 20 a) sHRkuniir (1R dBhird N&0futonfalic BRdcésdH sast rengt h sensor,  d)
diffractonmetry, e)_mass spectroscogy, 25 f) optical spectroscopy, g) a
means for measuriny tASEUPE T2 Y GcpBIcki i agpessed by micans for screching eac

formulation for at least one variable relating to intended function, activity,
chemical or physical properties,
b) areservoir means for storage of formulation components,
15 ¢) ameans for inputting formulation components from the reservoir means to the
formulation test array, and
d) a processing means for controlling the formulation components inputted into each
well or at each site of the formulation test array from the reservoir means so that
each formulation comprises at least one material in commeoen but has a different

20 formulation.

25, The array of the system of claim 24 wherein one of said at least two materials is

selected from the group consisting of:
a) a pharmaceutical product,

25 b) a health care product,
¢) aconsumer product,
d) an agricultural product,
€) a nutraceutical product,
f} a veterinary product,

30 g) a material used in an industrial application,
h) a material used in a military application, and

i} aresearch reagent.

26, The array of claim 25 wherein the formulation comprises a bioactive material selected
35 from the group consisting of:

a) a therapeutic,
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i) acalorinmeter, and j) a fluorineter. 30 23.The screening neans of
claim2l1l selected fromthe group of neans for analysis of biological
activity consisting of: a) an in vitro assay, b) a cell culture assay, and
35c) a tissue assay. 32 31 Cctober 2003 24. An autonatic nubktPppler 2003
processing for preparing an array of multiple fornulations, the system
conprising: a) a_fornulation test array of multiple formulations, wherein:
1) the fornul at iPdndPRPYacHear@d at separate sites or in separate wells, 5
2) each forml ati opge@¥id 68, a different mxture of at least two materials
having known functions, activities, or properties, each mxture varying in
the concentration or conposition of at |east one nmaterial, 3) the array is

conpri sed gf, Mor@ebha ortRAR 26livhésh atbidaetivethadria0fSocted frotBe AofiPdonkiginz0r med
by input of the materials at separate sites frommnultiple 10 sources under

the confrol of &k automatic processor, and 5) wherein the array can be

connected to oraFC@@&&ggd@Mqﬂa@ﬂgehgkmereening each fornulation for at
| east one variable relating to intended function, activity, chemcal or

physi cal proper t% edPolpppechandeor s3peliarideglths for storage of formul ation
conponents, 15 ¢) ap@Rang pb@idel nputting formul ati on conponents fromthe
reservoir nmeans to the fornulation test array, and d) a processing neans
for controlling the formul ati on conponents inputted into each well or at

each shbe 0B. t hent eraidalai® D6 WB&tin Mel Ayl Ao diiRisELR RAMOhE mARAN Selé@ed hat
each fornul atio coggrlses at |l east one material in common but has a

different 20 fdPRIPagENoNssingfhe array of the system of claim 24 wherein
one of said at lpagiextRniyaterials is selected fromthe group consisting
of a) a pharnac%utic | product, 25 b) a health care product,

} an adhesive,

c) a packaging material, and

15 d) a processing reagent.

29 The array of claim 25 wherein the material enhances stability of one or more of the

materials in the formulation, or the formulation, during:
4} processing,

20 b) manufacturing,
¢) packaging,
d) storage,
¢) distribution,
f} administration, or

25 g) invivo.

30. The array of claim 29 wherein the material compnses a bioactive material which is a

protein and the material enhancing stability comprises one or more excipients.

30 31 The array of claim 25 wherein a material in the formulation is selected to enhance

solubility or dissolution of the formulation or a component thereof.
32. The array of claim 25 wherein a material in the formulation is selected to increase ease

of manufacture or decrease cost of manufacture of the formulation or a component

35 thereof,
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c) a consuner product, d) an agricultural product, e) a nutraceutical
product, f) a veterinary product, 30 g) a material used in an industri al
application, h) a material used in a mlitary application, and i)
research reagent. 26. The array of claim25 wherein the for?ﬁﬂ)@?‘?%ﬁom
conprises a bioactive material select ed 35 fromthe group consisting of a)
a therapeutic, 33 31 Cctober 2003 b prophylactic, and c¢) a diagnostic
agent. 27. 3the dheayau climppbgei femwl%twecwwé%q YerapgytiediagnosiePlect ed

from the group bigdticNdent, 50 Bf adn@hisred UG ORI chipriithg LBOL fiGe ARleaRY! €,
b) a polysaccharide or saccharide, and c) a protein or peptide. 10 28. The

array of clai m 28ciigerekathioveh Mool Beiptihsesrat | east one material
selected fromthe group consisting of a) an excipient, b) an adhesive, c)
a packa i\rll\% material, and 15 d) a processing reagent. 29. The array of
claim 23 ér ei i he AERIckim A3 Wé?fﬁlaﬁ*aeéeatetaéﬂiwg YPiae 1piekecse TRrihe HPUR he
materials in theoxﬁsqyf,nybiatl on, or the formul ati on, during: a) processing,

20 b) manuf acturi ng, ackag ? st or age, e) distribution, f)

adni ni stration, abr“"Z’B""@'} ‘T“ﬁaﬂfir\géomé’é}yoff‘f@%?@&y“%f clai m 29 wherein the

mat eri al conpri $§SarPerBiR@sitdg\b@etipt erial which is a
¢) a diagnostic or prophylactic agent, and

10 d} an enteric coating.

35. The array of claim 33 wherein the formulation comprises a material improving
absorption, distribution, metabolism, excretion, toxicity, or pharmacokinetics of the
formulation in the body.

15

36. The amray of claim 26 wherein the formulation comprises a therapeutic, diagnostic or
prophylactic agent to be administered:
a) topically,

b) transdermally,

20 ¢} pulmonary,
d} to a mucosal surface, or
e} ocularly,

further comprising one or more materials altering uptake or transport.

25 37 The array of claim 36 wherein the material altering uptake is selected from the group
consisting of:
a) a compound enhancing solubility of the therapeutic,
b) an encapsulating agent,
¢) adiagnostic or prophylactic agent, and

30 d) an enteric coating.

38. The array of claim 36 wherein the formulation comprises a material improving
absorption, distribution, metabolism, excretion, toxicity, or pharmacokinetics of the

formulation in the body.
35
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protein and the material enhancing stability conprises one or nore

exci pients. 30 31. The array of claim25 wherein a material in the
formulation is selected to enhance solubility or dissolution of the

formul ation or a conponent thereof. 32. The array of clai m3sOupRsF&iH a
material in the formulation is selected to increase ease of manufacture or
decrease cqost of manufacture of the fornulation or a conponent 35 thereof.

34 31 OctoBér 206823y of fheesysism gfclgm ¢ vherrinte gnerlalion tesh & TP on

conprises a thergpRutibg ondinmglesid ¢ or prophylactic agent, to be
adm nistered orally, further conprising one or nore materials altering
upt ake through the gastrointestinal tract of the agent. 5 34. The array of

cl ai m 33 whgr ei Imht Aeay BRI sk aém 81 18 2AGvHERSPke fdrdulSSdraed 6hyf doaiptitde group
consi sting of: 32 a conpound enhancing solubility of the therapeutic, b)

an encapsul at i ndPrRyRHPDS @y nanesfalgnosti ¢ or prophyl actic agent, and 10 d)
an enteric coating. 35. The array of claim33 wherein the formulation
conprises a material inproving . ahsarption, distrjibution, netaholism
excretion, Hoxi A Fravsy NSET o e LR vehsreinihe formulatiof tEsh Py SSRPTHSt he bodly.
15 36. The arr aYorflilaGb@ioitadfiponBis Bithe foRtuli@nimal1Bd lafdt of QOPMickRSant or less
t herapeutic, diagnostic ar prophylactic agent to be adm nistered: a)

topical ly, b) tPhSEHESTHAMT ¢ samBl8stS pul nonary, d) to a nucosal surface, or
e) ocul@rly, further conprising one or nore materials altering uptake or
transport. 25 37, The array of Iain1§8]mhe ein the material altering
uptake is 481 ectBfATPGHeR® gr ol Mgt thy fosrulatign 5t REMFSIRES S nhanci ng
solubility of t@nuhesaReudhgonentdh iR fofRdaRaHInakd RGP nicrérards sHl@&gNOSt i C

or prophylactic_agent, and 30 d) an enteric coating.
in €ach reservolr or sample site.

15 43, The array of the system of claim 24 wherein the screening is performed at a rate greater

than or equal to 1000 formulations per day.

44. The array of the system of claim 24 wherein the screening means is selected from the
group consisting of:
20 a) ameans for chemical analysis,
b) a means for analysis of biological activity, and

¢) ameans for analysis of physical properties.

45. The screening means of claim 44 selected from the group of means of chemical or
25 phystcal analysis consisting of:
a) HPLC,
b) a pH sensor,
¢) an ionic strength sensor,
d) diffractometry,
30 e) mass spectroscopy,
f) optical spectroscopy,
g) ameans for measuring turbidity,
h} a polarimeter,
i) a calorimeter, and

35 7} a fluorimeter.
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38. The array of claim36 wherein the fornulation conprises a materi al

i nproving absorption, distribution, netabolism excretion, toxicity, or
phar macoki netics of the fornulation in the body. 35 35 31 Cctober 2003
39. The array of the system of claim 24 wherein the fornul atl @noreedf03arr ay
conprises formulations on a n-ticroscale. 40. The array of the system of
claim 24 wherein the fornulation test array conprises 5 formulations on a
nanoscal e. 441. Tihesueanig nspng Helagy 44 ehscise fomdhergroup ofiteqess for ensbysBef mul at i on

test array conmphickiseal {BUIMALLRSrOr conponents in the formulations in the
I .

range of 100 micrograns or less in each reservoir or sanple site. 10 42.
The array of th@) syt &#iodssag] ai m 24 wherein the fornul ation test array

conprises formghatiPRsngt agRANENts in the formulations in the range of
25 mcrograns or_less 1in each reservoir or sanple site. 15 43. The array

of the 3ystem of) c? &Fi P%Ywherein the screening is performed at a rate
greater than or equal to 1000 fornul ati ons per day. 44. The array of the
system of claim?24 wherein the screening nmeans is selected fromthe group
consi sting4éf 20hayysemedgliim 26 furbpeRimpEInSREIny 91 SCrepynLNF R PEIPCAfRI ySi S
of biological agtiyhttmuahéh C) a neans for analysis of physical
properties. 45. The screening neans of claim44 selected fromthe group of
means of chemi cal or 25 physical analysis consisting of a) HPLC, b) a pH

Sensor 40C) 4an | qRk ErSLJIreRALRers 818 MM 47 viherdl $deloRCHOMBLEMwo 3RcBhIs IRSS
spectroscopy, f) optical spectroscopy, g) a neans for nmeasuring turbidity,

h) a pol ari met eFclestad frpny ke groMREsItingH{g

a) a pharmaceutical product,
b) a health care product,
¢) aconsumer product,
15 d} an agricultural product,
e} a nutraceutical product,
f) a veterinary product,
g) a matenal used in an mndustrial application,
h) a material used in a military application, and

20 i) a research reagent.

49, The array of claim 48 wheremn the formulation comprises a bioactive matenal selected
from the group consisting of:
a) a therapeultic,
25 b} a prophylactic, and

¢} a diagnostic agent.

50. The array of claim 49 wherein the bioactive material selected from the group consisting
of:
30 a) anucleoside or nucleotide molecule,
b} a polysaccharide or saccharide, and

¢) a protein or peptide.

51. The array of claim 49 wherein the formulation comprises at least one material selected
35 from the group consisting of:

a) an excipient,
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35 ) a fluorineter. 36 31 October 2003 46. The screeni ng neans of claim44
sel ected fromthe group of neans for analysis of biological activity
consisting of: a) an in vitro assay, b) a cell culture assay, and 5 c)

ti ssue assay. 47. The systemof claim 24 further conprising Hedeksr £
screening one or nore properties of each fornulation. 10 48. The array of
the systemof claim47 wherein one of said at |least two naterials is

sel ected fromt#e ﬁ%ﬁﬁﬁ“ﬁonsisting of a) a pharnmaceutical product, b) a

heal th care prodthmcgﬁh@,ﬁgg§gaﬁa product, 15 d) an agricul tural product,
e) a nutraceutical product, f) a veterinary product, g) a nmaterial used in
an industrial apbldFRTHEAHKY 2 material used in a military application,
and 20 i) a research reagent. 49. The array of claim48 wherein the
formul ati on_conpri ses bi oactive material selected. fromthe group

consi st?ng>of : "3516 %ngflaﬁéﬂﬁ yiereip ghepgyategiahenbiances stability of ofygpr meyeof thei agnosti ¢
agent. 50. The afatediyls @f th€ foniledih, WnBE Rinfulbied, Bird@ct i ve material sel ected
fromthe group consisting of: 30 a) a nucl eoside or nucl eotide nol ecul e,

b) a pol ysacchafl d8°EFi%accharide, and c) a protein or peptide. 51. The
array of claim 49 whereiwAnghe fornul ation conprises at |east one nmateri al

selected 35 fromthe group consisting of: a) an excipient, 37
c) packaging,

10 d) storage,
g) distnbution,
f) administration, or

g) invivo.

15 53. The array of claim 52 wherein the material comprises a bioactive material which is a

protein and the material enhancing stability comprises one or more excipients.

54. The array of claim 48 wherein a material in the formulation is selected to enhance
solubility or dissolution of the formulation or a component thereof.
20
55. The array of claim 48 wherein a material in the formulation is selected to increase ease
of manufacture or decrease cost of manufacture of the formulation or a component

thereof.

25 56, The array of ¢laim 49 wherein the formulation comprises a therapeutic, diagnostic or
prophylactic agent, to be administered orally, further comprising one or more materials

altering uptake through the gastrointestinal tract of the agent.

57. The array of claim 56 wherein the material altering uptake is selected from the group
30 consisting of:
a) acompound enhancing solubility of the therapeutic,
b) an encapsulating agent,
¢) a diagnostic or prophylactic agent, and
d) an enteric coating.
35
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31 Cctober 2003 b) an adhesive, c) a packaging material, and d) a
processing reagent. 5 52. The array of claim48 wherein the materi al
enhances stability of one or nore of the materials in the formulation, or
the formulation, during: a) processing, b) manufacturing, 3t9cpeeRefi ng,
10 d) storage, e) distribution, f) admnistration, or g¢g) in vivo. 15 53.
The array of claimb52 wherein the material conprises a bioactive nateri al
which is a38protldFAraned claie Shirherindhe lermdbaion semerissh? mpteyal dBpYinges one or
nore exci pi ent s.abefptiohBstRuiiod, rfiabelidh, Bk 4ok i oppiBhRbokiktick Bf hbe
formulation is selected to enhance solubility or dissolution of the
formul ation or doEviagenEibe baf¥r eof . 20 55. The array of claim 48 wherein a
material in the fornulation is selected to increase ease of manufacture or

decrease cost of manufacture of the formul ation or a _conpaonent thereof. 25
56. The®arrdy oflPepPERRIZGMALIRFRN tOMBIAoD SeTRICtDRFRPYES UpgpPsdF Speut i c,

di agnostic or prRPRMYERGEE:SE (ARRMinid@ePe adm nistered orally, further
conprising one or nore naterials altering uptake through the

gast roi nt esti na® tBE#Yaf the agent. 57. The array of claim56 wherein the
material altering wpkdkgalys sel ected fromthe group 30 consisting of: a) a
conpound enhancing solubility of the therapeutic, b) an encapsul ating
agent, c) a di aGho®¥Me38% prophyl actic agent, and d) an enteric coating.
35 38 334 Cctoben) 28Q3mR8sal IRcAbF ay of claim 56 wherein the fornulation
conprises a material inproving absorption, distribution, netabolism
excretion, toxi& tSFa8Y: phannacoki netics of the

further comprising one or more materials altering uptake or transport.

60. The array of claim 59 wherein the material altering uptake is selected from the group
15 consisting of:
a) acompound enhancing solubility of the therapeutic,
b) an encapsulating agent,
¢) adiagnostic or prophylactic agent, and
d) an enteric coating.
20
6l. The array of claim 59 wherein the formulation comprises a material improving
absorption, distribution, metabolism, excretion, toxicity, or pharmacokinetics of the

formulation in the body.

25  62. The array of the system of claim 47 wherein the formulation test array comprises

formulations on a microscale,

63. The array of the system of claim 47 wherein the formulation test array comprises
formulations on a nanoscale.
30
64. The array of the system of claim 47 wherein the formulation test array comprises
formulations or components in the formulations in the range of 100 micrograms or less

in each reservoir or sample site.
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formulation in the body. 5 59. The array of claim49 wherein the

formul ati on conprises a therapeutic, diagnostic or prophylactic agent to
be admi nistered: a) topically, b) transdernally , c) pulrmonary, 10 d) to
a nucosal surface, or e) ocularly, further conprising one 3f© 2003
materials altering uptake or transport. 60. The array of claim59 wherein
the material altering uptake is selected fromthe group 15 consisting of
a) a conpo®id erdB&AEHIRY hesyiem pf ¢lgimdk7 wheeein e Foamrlgiorciest aB3y eoppBEFeapsul at i ng

agent, c) a di aghamlainsVr cHLRREMS RGhd SrAURMs indROrangbor2h nBRb&hheoa8at i Ng.
20 61. The array of claimb59 wherein the fornulation conprises a materi al

i mproving  absorbtABESCUPIETRHAE SR, netabolism excretion, toxicity, or
phar macoki netics of the fornulation in the body. 25 62. The array of the
system of claim47 wherein the fornulation test array conprises

f or nul aPi oR8: on T4e Ayl sheaydem ghclaimld wereifythe fererwg syneffamcdat & 124 #eaey

wherein the formh@}g(ﬁ]“be;g@o@ﬁﬁlﬁ%og%@pag ses  fornul ations on a nanoscal e.
30 64. The array of the systemof claim47 wherein the fornulation test

array conprises formulations or conponents in the fornulations in the

range of 1@0 M qheehAB tRsydt@s 6f clhifh 2 3ARrdiBBE E¥@ning HeaSAFR Rt iffoth thad9 31
Cct ober 2003 65. The array of the system of claim47 wherein the

fornul ation tes®NPFARFSHBNYT i ses formul ati ons or conponents in the

formul api ons i naf hemERGE cRimidd afdl@s0gr ans or |l ess in each reservoir or
sanple site. 5 66. The arra)f of the system of claim47 wherein the
screening i s peP! ot mes i analysis of biplogicabactiviphaM or equal to 1000

formul ati ons pek) dayeand for addhaisrpaysicaf prbfigicsyst em of cl ai m 47 wherein the
screening neans i s selected fromthe
68. The screening means of claim 67 selected from the group of means of chemical or
15 physical analysis consisting of:
a) HPLC,
b) apH sensor,
¢) anionic strength sensor,
d) diffractometry,
20 €} mass spectroscopy,
) 'optica] speciroscopy,
g) a means for measuring turbidity,
h) a polarimeter,
i) a calorimeter, and

25 j) a fluorimeter.

69. The screening means of claim 67 selected from the group of means for analysis of
bioclogical activity consisting of:
a) an in vitro assay,
30 b) a cell culture assay, and

¢) atissue assay.
70. The system of claim 24 further comprising processing means directing each

formulation separately from the array to the screening means.
35
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group consisting of: 10 a) a nmeans for chem cal analysis, b) a neans for
anal ysis of biological activity, and c¢) a neans for analysis of physical
properties. 68. The screening neans of claim67 selected fromthe group of
means of chenical or 15 physical analysis consisting of: aj! PpeerZ)3 a pH
sensor, c¢) an ionic strength sensor, d) diffractonetry, 20 e) nass
spectroscogj%/h,3 f) optical spectroscqpy, g) a neans for neasuring turbidity,
h) a pol ari’het erlhe pyaypfeha syvterpet dpim Brpgherepsonerf spiq ptigssy rapaferialges  The
screeni ng nmeans s@tcted RN froug k&GlsB/k: §f om t he group of neans for anal ysis
of biological activity consisting of: a) an in vitro assay, 30 b) a cel

cul ture assay, &hd?pPhgmacenticalgredugssay. 70. The system of claim 24 further
conpri sing processh RaiReadsodidkecting each fornulation separately fromthe
array to the screening neans. 35 40 31 Cctober 2003 71. The array of the
system Bf cl ai mc¥0? SRV RYRE of said at |east two materials is selected
fromthe group G@ong stibn@rdhiodax, @ pharmaceutical product, b) a health
care product, 5 ¢) a consuner product, d) an agricultural product, e) a
nutraceutical prbotRiiracevfisal graddler i nary product, g) a material used in an

i ndustrial appl iffad {@dinary product,
g) a material used in an industrial application,
10 h) & material used in a military application, and

1} aresearch reagent.

72 The array of claim 71 wherein the formulation comprises a bioactive material selected
from the group consisting of:
15 a) a therapeutic,
b} a prophylactic, and

¢} a diagnostic agent.

73. The array of claim 72 wherein the bioactive material selected from the group consisting
20 of:
a) anucleoside or nucleotide molecule,
b) a polysaccharide or saccharide, and

c) a protein or peptide.

25 74 The array of claim 72 wherein the formulation comprises at least one material selected
from the group consisting of:
a) an excipent,
b) an adhesive,
¢) apackaging material, and

30 d)} aprocessing reagent.

75. The array of claim 71 wherein the material enhances stability of one or more of the
materials in the formulation, or the formulation, during:
a) processing,
35 b) manufacturing,

¢) packaging,
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10 h) a materi al
72. The array of claim71 wherein the fornulation conprises a

r eagent .

used in a mlitary application, and i) a research

bi oactive material selected fromthe group consisting of: ag a t herapeuti c,
15b) a prophylactic, and c)a diagnostic agent. 73.The arr ay3ldPcteteas®nd72
wherein the bioactive material selected fromthe group consisting of:

nucl eosi de or

nucl eoti de nol ecul e,

b) a protein or depePefe. c) 2574. The array of claim 72 wherein the
formul ation conpyi gi@svdion] €ast one material selected fromthe group

consisting of a) an excipient, b) an adhesive, c) a packaging material,
and 30 d) a prdtedlinigraigagent. 75. The array of claim 71 wherein the

material enhancgs stability of one or nore of the materials in the
fornmul ati on,

manuf acPuri ng,
76.

10

15

20

25

30

35

77.

78.

79.

80,

81.

82.

or the fornulation, during: a) processing, 35 b)

c) packaging, 41 31 Cctober 2003 d) e) f) g) 5

The array of claim 75 wherein the material comprises a bioactive material which is a

protein and the material enhancing stability comprises one or more excipients.

The array of claim 71 wherein a material in the formulation is selected to enhance

solubility or dissolution of the formulation or a component thereof.

The array of claim 71 wherein a material in the formulation is selected to increase ease
of manufacture or decrease cost of manufacture of the formulation or a component

thereof.

The array of claim 72 wherein the formulation comprises a therapeutic, diagnostic or
prophylactic agent, to be administered orally, further comprising one or more materials

altering uptake through the gastrointestinal tract of the agent.

The array of claim 79 wherein the material aliering uptake is selected from the group
consisting of:

a) a compound enhancing solubility of the therapeutic,

b) an encapsulating agent,

c} adiagnostic or prophylactic agent, and

d) an enteric coating,

The array of claim 79 wherein the formulation comprises a material improving
absorption, distnbution, metabolism, excretion, toxicity, or pharmacokinetics of the

formulation in the body.

The array of claim 72 wherein the formulation comprises a therapeutic, diagnostic or
prophylactic agent to be administered;

a) topically,

b) transdermaily,

c) pulmonary,

d) to a mucosal surface, or
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20a) a pol ysaccharide or sacchari de,
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storage, distribution, admnistration, or in vivo. 76. The array of
claim75 wherein the material conprises a bioactive material which is a
protein and the nmaterial enhancing stability conprises one or nore
excipients. 77. The array of claim71 wherein a material int@eolesPadl ation
is selected to enhance 10 solubility or dissolution of the fornulation or
a conponent thereof. 78. The array of claim 71 wherein a material in the
formul ation is $kle¥4% to i ncrease ease of nanufacture or decrease cost

of manufacture GirHehGniRERl bRl brHbrOmaRiSOMNPAE MiakelP8hBRPé. 15 79. The array
of claim 72 wherein the fornmulation conprises a therapeutic, diagnostic or

prophyl actic agent, to be adm nistered orally, further conprising one or

more mat erigal s 1@k hedy QIR BREe kil iRUSHerladD BlicBAS bt Al RRLlcABbmlthdGbuPf the
agent. 20 80. The array of claim79 wherein the material altering uptake is

sel ected from t K&s§HBu®’ consisting of: a) a conpound enhancing solubility

of the therapeut Ca conlpbulenfiteaRSbublilytd 1RARMpeutid a di agnostic or .
prophyl actic agent, and 25 d) an enteric coating. 81. The array of claim

79 wherein the PoriANSAPSYHINCSEPYi ses a material inproving absorption,

di stribution, n@La@ggéQQk(gﬁﬁgﬁp&g@aggg%g@ity, or pharmacokinetics of the
formulation in the body. 30 82. The array of claim 72 wherein the
formul ati on cond}i ¥esteHC £pidiP&peuti c, di agnostic or prophyl actic agent to
be admipi stered: a) topically, b) transdenmally, 35 c¢) pulnonary, d) to a
mucosal surface, or 42 31 October 2003 e) ocularly, further caonprising one
or more maféri alfde araya chn Spvhwen de o i9B Fmprises a material improving

absorption, distribution, metabolism, excretion, toxicity, or pharmacokinetics of the

formulation in the body.

15 85, The array of the system of claim 70 wherein the formulation test array comprises

formulations on a microscale.

86. The array of the system of claim 70 wherein the formulation test array comprises
formulations on a nanoscale.
20
87. The array of the system of claim 70 wherein the formulation test array comprises
formulations or components in the formulations in the range of 100 micrograms or less

in each reservoir or sample site.

25 88, The array of the system of claim 70 wherein the formulation test array comprises
formulations or components in the formulations in the range of 25 micrograms or less

in each reservoir or sample site.

89. The array of the system of claim 70 wherein the screening is performed at a rate greater

30 than or equal to 1000 formulations per day.

9. The array of the systern of claim 70 wherein the screening means is selected from the
group consisting of:
a) a means for chemical analysis,
35 b) a means for analysis of biological activity, and

¢) ameans for analysis of physical properties.
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83. The array of claim82 wherein the material altering uptake is selected
fromthe group 5 consisting of: a) a conpound enhancing solubility of the
t herapeutic, b) an encapsul ating agent, c¢) a diagnostic or prophylactic
agent, and d) an enteric coating. 10 84. The array of cl ai th@208%h&®Bi n t he
formul ation conprises a material inproving absorption, distribution,

net abol i sm excretion, toxicity, or pharmacokinetics of the forrmulation in
the body. 15 85. The array of the systemof claim70 wherein the

fornul ati op; t estrh@fdi@¥ing HERKsi o3 8%im HPieled PN Re @BuPofMhehOSTChbSical 8. The
array of the systemof claim70 wherein the fornulation test may conprises

fornul ati ons onPsifalBalysis eonsisinegt: The array of the systemof claim 70
wherein the forgul@gi@n test array conprises formulations or conponents in
the fornulations in the range of 100 m crograns or less in each reservoir
or sanpPe site. b5 BBHe array of the systemof claim 70 wherein the
fornul ation test) amfigdc GRABK&RS, formulations or conponents in the

formul ations in the range of 25 micrograns or less in each reservoir or
sanpl e site. 89% THEEPIEYY:0f the system of claim 70 wherein the screening
is perforned atcp hatt §egf®ed®r 30 than or equal to 1000 formulations per
day. 90. The array of the systemof claim70 wherein the screening neans is
sel ected from t Re oPYFdoRscei®i¥sting of : a) a neans for chenical analysis,

35 b) sgneans foy Anahyfrmefuribé Rln@hcal activity, and c) a neans for
anal ysi s of physjcal properties. 43 31 Cctober 2003 91. The screeni ng nmeans

of claim 90 sel BLt3aRPF¥SHIt he group of means of chemical or physical
anal ysi s consi sty nga@fimest), sHPLC, 5 b) a pH sensor, c) an ionic strength

sensor, . .
1) afluorimeter.

15 92, The screening means of claim 90 selected from the group of means for analysis of
biological activity consisting of:
a) anin vitro assay,
b) a cell culture assay, and
c) atissue assay.
20
93. A method of determining a formulation compnsing two or more matenals having one
or more desirable characteristics, the method comprising:
a) identifying a compound to be formulated
b) selecting the materials to make the formulation,
25 ¢) identifying at least one functional, biological, physical or chemical characteristic to
screen the formulation for, and
d) formulating the materials into an array of multiple formulations, wherein:
1} the formulations are located at separate sites or in separate wells,
2) each formulation compnses a different mixture of at least two materials, at
30 least one having a known function, activity, or property, each mixture varying
in the concentration or composition of at least one material,
3) the array is comprised of more than 1000 different formulations,
4} the array is formed by input of the materials at separate sites from multiple

sources under the conirol of an automatic processor, and

44



d) diffractonetry, e) mass spectroscopy, f) optical spectroscopy, 10 g) a
means for nmeasuring turbidity, h) a polarineter, i) a calorineter, and j)
a fluorineter. 15 92. The screening neans of claim90 selected fromthe
group of neans for analysis of biological activity consist?lnfgcteffer2¢03 an in
vitro assay, b) a cell culture assay, and c) a tissue assay. 20 93. A

met hod of determning a formulation conprising two or nore materials having
one or nore desi rabMacEldhautaycphq @anecte do prACESEEd by MsrIsIPIRgreeRiyg cach

identifying a conpouRgrfufuberof 2118 FeQaridble RRESEH iMehdbMRmPRnEEHeRlRl 40 Make
the formulation, 25 c) identifying at |east one functional, biological,

physi cal or chemni cal PeYsRER PRI FStic to 30 screen the formulation for, and
d) formulating the materials into an array of multiple fornulations,
wherein: 1) the fornmulations are |ocated at separate sites or in separate
wells, 2) &dch flbe anyaf thsinegndpf FlaBs9vhareip encftsaifpidedst Bvogpatgfalyigast two

materials, at Lgasid RChBaup BorRiskioym function, activity, or property,
each m xture varyin in the concentration or conposition of at |east one

material, 3) thé atpPiyiceutcgpsedused of nore than 1000 different

formul ations, 4hy theaRk ERYproduct,0r med by input of the materials at separate
sites fromnultiple sources under the control of an automatic processor,
and 44 31 Cctobé&t DPO3SY PIRHEHei n the array can be connected to or accessed
by nmeang for scypepisdag@tdprofigiml ation for at |east one variable relating
to intended function, chem cal or physical properties. 5 94. The array of
the method of cEhih#acsptied! BicAu%bne of said at least two naterials is

selected fromthe OrplipaSPRsust i ng of
g) amaterial used in an industrial application,
h) a material used in a military application, and

15 1) aresearch reagent.

95. The array of claim 94 wherein the formulation comprises a bioactive material selected
from the group consisting of:
a) atherapeutic,
20 b) a prophylactic, and

¢) adiagnostic agent.

96. The array of claim 95 wherein the bioactive material selected from the group consisting
of:
25 a) anucleoside or nucleotide molecule,
b) a polysaccharide or saccharide, and

¢) a protein or peptide.

97. The array of claim 95 wherein the formulation comprises at least one material selected
30 from the group consisting of:
a) an excipient,
b) an adhesive,
¢) apackaging material, and
d) a processing reagent.

35
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a) a pharmaceutical product, b) a health care product, c) a consuner
product, 10 d) an agricultural product, e) a nutraceutical product, f)
a veterinary product, g) a material used in an industrial application, h)
a material used in a mlitary application, and 15 i) a res&aPehber ddifent .
95. The array of claim94 wherein the fornulation conprises a bioactive
material selected fromthe group consisting of 20a) a therapeutic, b)a

prophyl act i%, arideegiyay dickgn8swhereia genmpatergbenparcesstptality of onelcamerod teher ei n

the bioactive mgferi.glin 8€k&HhRdod, LARE FRGuAEQY RGNS sting 250f: a
nucl eosi de or nucl eotide nDIecu?e, a) b) a polysaccharide or sacchari de,
and c)a proteinaprppeptingle. 97. The array of claim 95 wherein the
formulation compyi sen.tRtuingast one material selected 30fromthe group
consi sting of:ngz an excipient, b) an adhesive, c) a packaging material,

and d)%a processipagkigiggent. 35 45 31 Qctober 2003 98. The array of claim

94 wherein the nmtggLal enhances stability of one or nore of the materials

in the fornmulation, of the formulation, during: a) processing, b)
manuf act uri ng, ¢© distribution,

f) administration, or
g) invivo.
10
99. The array of claim 98 wherein the material comprises a bioactive material which is a

protein and the material enhancing stability comprises one or more excipients.

100.  The array of claim 94 wherein a matenal in the formulation 1s selected to enbance

15 solubility or dissolution of the formulation or a component thereof.

101.  The array of claim 94 wherein a material in the formulation is selected to increase ease
of manufacture or decrease cost of manufacture of the formulation or a component
thereof.

20

102.  The array of claim 95 wherein the formulation comprises a therapeutic, diagnostic or

prophylactic agent, to be administered orally, further compnising one or more materials

altenng uptake through the gastrointestinal tract of the agent.

25 103. The amay of claim 102 wherein the material altering uptake is selected from the group
consisting of:
a) acompound enhancing solubility of the therapeutic,
b) an encapsulating agent,
c) adiagnostic or prophylactic agent, and

30 d) an enteric coating.

104.  The array of claim 102 wherein the formulation comprises a material improving
absorption, distribution, metabolism, excretion, toxicity, or phannacokinetics of the
formulation in the body.

35
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5 c¢) packaging, d) storage, e) distribution, f) admnistration, or g) in
vivo. 10 99. The array of claim98 wherein the material conprises a

bi oactive material which is a protein and the material enhancing stability
conpri ses one or nore excipients. 100. The array of clai m 9% Gfece?dP3a
material in the formulation is selected to enhance 15 solubility or

di ssolution of the fornulation or. a conponent thereof. 101. The array of

cl ai m 94 whEei dhgammtdclagn 93 wherpa tedprnaiep epmargessehearytc. U5enatts @ase ease
of manufacture @fo ﬁg&g@g@nggﬁgdgLﬁﬁaayfacture of the fornulation or a
conponent thereo?._ZO 102. The array of claim95 wherein the fornul ation

conprises a therhp@®eil; di agnostic or prophylactic agent, to be

adm ni stered or@hlymm&ﬂhmngr conprising one or nore naterials altering
upt ake through the gastrointestinal tract of the agent. 25 103. The array
of clait 102 whé& F e material altering uptake is selected fromthe

group consistiy @amipsadse@epernd enhancing solubility of the
t herapeutic, b)_an encapsul ating agent, c¢) a diagnostic or prophylactic
agent, and 30 & %MaEMteric coating. 104. The array of claim 102 wherein

the fornul ati on fAGERPEINSRSIg ofBdr@idréharei¢ AMHRGuptalSPTrsp@n, di stributi on,
nmet abol i sm excretion, toxicity, or phannacokinetics of the formulation

in the body. 35 46 31 October 2003 105. The array of claim 95 wherein the

formul abi onog oM 805 & clahe | GOEREdif the GlaBGIROHEHG Wiake RIsORAY] R6h ik fgpnt to
be adm nistered: a) topically, b) transdernmally, 5 c) pulnonary, d) to a
nucosal sur f ace coRspsting of:

a) acompound enhancing solubility of the therapeutic,
b) an encapsulating agent,
¢) a diagnostic or prophylactic agent, and

15 d) an enteric coating.

107.  The array of claim 105 wherein the formulation comprises a material improving
absorption, distnbution, metabolism, excretion, toxicity, or pharmacokinetics of the
formulation in the body.

20
108.  The array of the method of claim 93 wherein the formulation test array comprises

formulations on a microscale.

109.  The array of the method of claim 93 wherein the formulation test array comprises

25 formulations on a nanoscale.

110.  The array of the method of claim 93 wherein the formulation test array comprises
formulations or components in the formulations in the range of 100 micrograms or less
in each reservoir or sample site.

30

111.  The array of the method of claim 93 wherein the formulation test array comprises

formulations or components in the formulations in the range of 25 micrograms or less

in each reservoir or sample site.

35 112, The array of the method of claim 93 wherein the screening is performed at a rate

greater than or equal to 1000 formulations per day.
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e) ocularly, further conprising one or nore nmaterials altering uptake or
transport. 10 106. The array of claim 105 wherein the material altering
uptake is selected fromthe group consisting of: a) a conpound enhanci ng
solubility of the therapeutic, b) an encapsul ating agent, ¥)Odobsr #fRostic
or prophylactic agent, and 15 d) an enteric coating. 107. The array of
claim 105 wherein the formulati on conprises a material inproving
absorption, distribution, nmetabolism excretion, toxicity, or
phar macoki ngf i S 1@yt el liiBal REIRN03 MndhR RQEWeniRndh@Bis sTBSecaifdratheOf t he
met hod of claim93 wherein the fornulation test array conprises
fornul ati ons onEZUACIEYREeTe. 109. The array of the nethod of claim 93
wherein the forql,lll AhEAB fdre8dmidd] hays&onpri ses 25 fornul ations on a
nanoscal e. 110. The array of the net hod of clajm 93 wherein the fornul ation
test arfay conpP? se@cans i giglyts SRlesicakshyibheMt s in the fornulations in the
range of 100 m ¢y OgKa¥E R andl f phykic@Bsbpd@ger voir or sanple site. 30 111.
The array of the nethod of claim93 wherein the fornulation test array
conprises fornulations or conponents in the fornmulations in the range of
25 i Crograms OfTht &$&enink MeBRUT clafS 1 VRicke® froh WMEYrSupf hRansDP cHehdeal he array
of the nethod of cl,a|m§3, wherein the screening 1s perforned at a rate
greater than or PBGif] 2nelysia eogistingdful ati ons per day. 47 31 October 2003 113.
The arngy of the) ngpiod of claim 93 wherein the screening neans is sel ected
fromthe group consisting of a) a neans for chem cal analysis, 5 b) a
means for anal y& <2t S¥¥Yl ogi cal activity, and c) a means for analysis of
physi cal propertj easl.ioﬁag[rengmmﬁgﬂ eeni ng means of claim 113 sel ected from
the group of neans_of chemcal or physical analysis consisting of: 10 a)
HPLC, d) diffractometry,

€} mass spectroscopy,

15 f) optical spectroscopy,

2} ameans for measuring turbadity,

h) a polarimeter,

1) a calorimeter, and

j) afluorimeter.

20
115.  The screening means of claim 113 selected from the group of means for analysis of
biological activity consisting of:
a) an in vitro assay,
b) a cell culture assay, and
25 c) alissue assay.

116.  The method of claim 93 further comprising processing means directing each

formulation separately from the array to the screening means.

30 117. The method of claim 93 further comprising screening each formulation in the array to

measure the intended function, activity, chemical or physical property.
118.  The method of claim 117 further comprising selecting those formulations having the

most desirable measurements of the intended function, chemical or physical property.

35
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b) a pH sensor, c) an ionic strength sensor, d) diffractonetry, e) nass
spectroscopy, 15 f) optical spectroscopy, g) a neans for neasuring
turbidity, h) a polarineter, i) a calorineter, and j) a fluorinmeter. 20
115. The screeni ng means of claim 113 sel ected fromthe gr otiPd¢bepgdtis f or
anal ysis of biological activity consisting of: a) an in vitro assay, b) a
cell culture assay, and 25 c) a tissue assay. 116. The nethod of cl aim 93
further conpti siThgmetheeekdsing | hwhersindhs oErylHigneerawriss pbintstize masrdepar at el y

fromthe array hHeh@nyskiag ki 15@@%lat§ﬂs b ng AhSoatNAGe BleashcBlehls 93
further conprising scréening each formulationin the array to neasure the

i ntended functi 8° activity, chem cal or physical property. 118. The net hod
of claim 117 further conprising selecting those formul ations having the
nost desirabl e neasurenments of the intended function, chem cal or physical

property. 32048 TBearmgyabBlarmsIoes 4719 9% &0 dbT.H8 oof | L hedorwiaien n t he

formul ati ons COH&ﬁ;br%@s @m@k@eﬁ@élb&@ff@ﬁﬁ&'gﬁlup c&iéfsfuﬁ*ge&f COWD“ sing testing the
formul ati ons havi n(g the nobst desirable neasurenments in vivo. 5 120. The
€9

array of clainsal,degdoranisy 70 93, 116, 117, 118, or 119 wherein the
fornul ation cogpriggsra mat erial selected fromthe group consisting of: a)

deodorants, b) cleansers, y) z) aa) cosnetics,
¢) cosmetics,

10 d) feminine products,
¢) lotions,
f} shampoos,
g) hair care items,
h) fragrances,
15 1) herbicides,
j} pesticides,
k) fertilizers or growth enhancers,
1) oils,
m} stabihizers,
20 n) foods,
0) nmutrients,
p) vitamins,
g) herbal remedies,
r} spices,
25 s) colorings,
t} anttoxidants,
u) preservatives,
v) catalysts,
w) surfactants,
30 X) optical enhancers,
y) detergents,
z} coatings,
aa) paints,
bb) dyes,
35 cc) adhesives,
dd) lubricants,
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fem ni ne products, lotions, shanpoos, hair care itens, fragrances,

her bi ci des, pesticides, fertilizers or growh enhancers, oils,
stabilizers, foods, nutrients, vitamns, herbal renedies, spices,
colorings, antioxidants, preservatives, catalysts, surfatt@Her206ptical
enhancers, detergents, coatings, paints, bb) dyes, 35 cc) adhesives, dd)
| ubricants, 49 31 QOctober 2003 5 ee ) biologicals, ff) nerve gasses, ggQ)
coatings that prFet¥Eelegisds.enhance visibility, and hh) munitions fornulation

50 ff) nerve gasses,
gg) coatings that protect or enhance visibility, and

hh) munitions formulation
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