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genes for culturing in E. coli and other bacteria or
prokaryotics (the above patents are entirely
i ncor porated hereby by reference). Appropriate culture
medi uns and conditions for the abovedescri bed host
cells are known in the art. Suitable vectors will be
readily apparent to the skilled artisan. Introduction
of a vector construct into a host cell can be effected
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j oi ning together the various portions (e.g., CDRs,
framewor k) of the antibody using conventiona
W@ ewhnrgees, by preparing and expressing a (i.RBCT/UBI986/062680
or nore) nucleic acid nolecule that encodes the
anti body using conventional techni ques of reconbi nant
DNA technol ogy or by using any other suitable nethod.
The anti-1L-23pl9 anti body can conprise at | east one
of a heavy or Iight chain vari abl e region having a
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99, 101, 103-112, 117-127, and 147. Non-limting
variants that can enhance or maintain at |east one of
the listed activities inclyde, but are not limted to,
any of the above pol ypeptides, further conprising at

| east one nutation corresponding to at |east one
substitution in the residues varied anong the

di scl osed variant am no acid sequences. An
anti-I1L-23pl 9 anti body can further optionally conprise
a polypeptide with an am no acid sequence that varies
fron1the sequences dlsclosed hereln (e g., one or nore
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effective anount of at |east one conmpound or protein

sel ected fromat |east one of an anti-infective drug,
w@2@andisevascul ar (CV) systemdrug, a central PEF/US2086/062680

system (CNS) drug, an autonom c nervous system (ANS)

drug, a respiratory tract drug, a gastrointestinal

(@) tract drug, a hornonal drug, a drug for fluid or

el ectrol yte bal ance, a hematol ogi c drug, an

antineopl astic, an i munonodul ati on dr ug, an

opht hal mc, otic or nasal dru9 ical. dru
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diuretics, electrolytes or at |east one repl acenment
solution, acidif er or at |east one al kalinizer. The
hemat ol ogi ¢ drug can be at | east one selected from
hemati ni cs, anticoagul ants, blood derivatives, and
t hronbol yti c enzynes. The anti neopl astics can be at
| east one sel ected from al kyl ati ng drugs,
anti metabolites, antibiotic antineopl astics,
ant| neopl astl cs that aI ter hor none baI ance, and
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hydrochl ori de, benztropi ne nesyl ate, biperiden

hydr ochl ori de, biperiden |actate, bronocriptine
wore®yoz3e4 car bi dopa-| evodopa, entacapone, | evRdDps2006/062680

per gol i de nmesyl ate, pram pexol e di hydrochl ori de,

ropi nirol e hydrochl oride, selegiline hydrochloride,

tol capone, and trihexyphenidyl hydrochloride. The at

| east oneni scel | aneous central nervous system drug can

be at | east one sel ected from bupropi on hydrochl ori de,
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S ARt rinpds AirSpMERIoR BdiLdyek Al doldeantty dr ochl ori de, and
zolmtriptan. (See, e.g., pp. 337-530 of Nursing 2001
DroogaiHandb O"Bé(co)np_tl;ki&orﬂtof the aisentidnenay o ln thefogh of §odutipns,
par nathon1 can .be at | ect
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i soproterenol sulfate, |eval buterol hydrochloride,

met aprot erenol sulfate, oxtriphylline, pirbutero

acetate, salneterol xinafoate, terbutaline sulfate,

and theophylline. The at | east one expectorant or
antitussive can be at | east one selected from
benzonatate codeine phosphat e, codei ne sul fate,
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The at | east one ophthalmc anti-infective can be
sel ected form bacitracin, chloranphenicol,
wa@eprofdekaci n hydrochl ori de, erythromycin, gePCHOB2061062680
sul fate, ofl oxacin 0.3% polynyxin B sulfate,
sul facet am de sodi um 10% sul facetam de sodi um 15%
sul facet am de sodi um 30% tobramycin, and vi darabi ne.
The at | east one ophthalmc anti-inflammtory can be
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OSTEORIOR. 1 B HSYIBHE, PR o1 B SR8 S5t i orREy B

t he VRENA By em oPihe dlﬂh,&ﬁa onRrIAseliRLS cfRtisihensde@bse aﬁllds

pr edni sol one, sodi hos ol uti on ast
CHE™ it oH AR T b o e ol nget Bpphctors s

tg}{éeﬁfél(sabdsﬁl% t€ Mnfight gex, th&caihtp)aﬁfuﬂs of iha tnvaiou herekpected to
car bachg ca

ha
ST GG o PTG AR LG B AT 571 e rgeeless ofthe
pﬁk@ﬁﬂ&ﬁbn@mymtrate The at | east one nydriatic can be
at | east one selected fromatropine sulfate,
cmot'q pent o Cainposlityﬂs aftthis o1vewtion meyp bamphe forre of products to be

hIor h I

SR B o o R B DR B N bic B R PE A R ol B spommat,
hyhkr ohtdmnefe froantue twa@pcvrm affiedempdfiteons ind| recilads offéis
opht hal
BB Ep P ERAGENS! bl Sy 69000 Bl BAbRG be v
hgadwd@hd:a@nmﬂ or Vmsmﬂmdhywwmq M@OW@M@B igepdiE. The
& fe RQUs@fol BABE
R S
bb)tpalib&r@hs #opd pb@fhﬁ@l@lilfhl@ns BYVPIN A it cHesst @P@Wﬁ?@fsecretlons

?Iol hydr ochl ori de, dipivefrin hydrochloride,
dorzo am de hydrochl ori de, enedastine difumarate,

f jodggiescei m %e@@yap e ckBpdttiohest tﬁ1bli'1‘i%rﬂ15ﬁ are |p&1p@rﬁ@@i A%dng
Ievobunolol drochl oride, mnetipr.anol ol ﬁéﬁchlorlde

< DRSS Witk ¢ SEFiET mdeasua“aﬁﬂ PRE B ARl The
aﬁha}rﬁﬁ:\%&ncemﬁac@&ﬁt&l&@ﬂqe&a)r akcipians I The ARiSR IRtk @ik i @éRent

boric acid, carbam de i de heni co
t 10 ths (OHRBTHIAS AL HBFSATAYRY i1 o4 S8 he B@@L%g??% %i’f%ate%é“%g? in
| @a%len®O&nRaS &lomtHbbig 0XAM tbabat 30% asl in other &Gioeﬁ:rteﬁd fifotnom

becl onet hasone L on soni de
e B TR e M R S oo e P i S PighveRtion
f inui? bdﬁ&&ﬁzﬂﬁmﬁfe@ﬁm@ﬁﬁﬁlﬁmmanhﬂm}kcdpabh)cdnh@ﬂdsrl diinénti@ych as

tazoll hydr ochl ori hen

h 6 P i g]g’we%{eé %ﬁcgpa)rogg%r}sl aé/ CP] tadr O@)ﬁ n ed ents typlcal n
t fopﬁﬁ]ll}aﬂaﬁlﬁia@enﬁcﬂ@etasmled:etlcaacmhlpoyihmﬁﬂlazm la Idnmatologmally or

drochlor de. . ' 2001

}Eﬁj‘“ %%%CC?pQ%ﬁe d‘mfer’%grélg 051518‘9 c‘é’r 2 ami‘ffIE-Lklyen 1(gzg)tri ve
cmadﬂme thet isl oemsatlbdmmﬂsmb astedo Whmhthaz ydl lepvdpplied. The term

hot ri.ci '

b 688 %gglga[lp or IE flceatlca l? g(%gpnyc 0 pﬁ%hetn%’, g&hﬂes |
Ct@tfokiauzsair eqmpcmemtamt ae niithble fog psean ymﬁarcpw'yh, ppgcific tissues
rgrg{] rog lhmseCI nanl%n S [n[ %neralwgh%&tﬁnﬂg%eﬁg@%lfmf agitgiéi%g feks@bifiy,
mupl tholilien Asnaropriate conehsibiond ditliedeyentigongpodompsed dt e,
n|tr furaz | di ﬁ%hﬁ articul

¢ et BB opellY Rl e sl e MBI Raccytaty o
hwﬁnmmnhodddewwkgmcﬁhazmmemn@ﬁdbv@hﬁ&ﬁh@&eqmeWOéeﬂnﬂl
| b SR 1 GRAL.
B S e T
pyrethrins. The at |east ong toplcal cortlcoster0|d
can be at | east one sel ected from bet anet hasone
di propi onate, betanet hasone val erate, cl obetaso
propi onate, desoni de, desoxi netasone, dexanethasone,
dexanet hasone sodi um phosphate, diflorasone diacetate,
fl uoci nol one acetoni de, fluocinonide, flurandrenolide,
fluticasone propionate, halcionide, hydrocortisone,
hydrocortlsone acetate hydrocortlsone butyrate



benzal koni um chl ori de, benzet honi urn chl oride, sodium
dehydroacetate and thinerosal, polyners, or mxtures
W@ b@rem394 n an aqueous diluent. Any suitable PCT/US2006/062680
concentration or mxture can b e used as known in the
art, such as about 0.0015% or any range, value, or
fraction therein. Non-limting exanples include, no
preservative, about 0.1-2% T i cresol (e.g., 0.2, 0.3.
0.4, 0.5, 0.9, 1.0%, about O0.1-3% benzyl al coho
(e.g., 0.5, 0.9, 1.1, 1.5, 1.9, 2.0, 2.5%, about
0. 001- 0. 5% t hi mer osal (e.Fxampies005, 0.01), about
0.001- 2.0% phenol (e.g., 0.05, 0.25, 0.28, 0.5, 0.9,
1 Egepnoled: 0005- 1. 0% al kyl par aben(s) (e.g., 0.00075,
0.[6620P, 0. G@dpos&. 002, 0. 005, 0.0075, 0.009, 0.01,
0.02, 0.05, 0.075, 0.09, 0.1, 0.2, 0.3, 0.5, 0.75,
0.[80301L. 0% , Toadedelbgu vl cgiudsiofwoif arkirade0 s@inide Mtarin\® fidri on

pr.ovi d an article of nuf acture, conpri sing
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SE&H&ion ofggﬁﬁkgﬁsé gngmgnti-lL- 23pl 9 anti body with
t he prescri or preservatives,
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ams B8V 1019,1788.6,23980889 6530w Rs2.4 o forma sol ution
that can be held over a period of twenty-four hours or
gfemasler . Tepdtecli@AFIC-Apgicadmbve Boc3pl 9 ant i body used
in accordance with the present invention can be
pi@3ddiced byhe Booproiertavatgravpaoisompoumnld dovengrempwrhby preparing
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par P28 Blecopodla 2t BB PR BT ALbA U ey G
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Olfen @Meﬂ It&{vﬁptlo %ocﬂrme*ngggt)(\re'. T foR ﬁ\@eﬁ*ﬁ&iakﬁ&oﬁl@tﬁaue) after
present 1nvention inc es anmounts yi el ding upon
r @dowrs ptirpern tenperaiuire shawed Ipestof diexjing ggteriph and sirepethening af thres
f 4 .
| SO Bt o PHend R G0 A ST o PSR bt
d egleangiesisteme ($olveet Waa resroediunden redused prosshiic @ndthe gesigue was
S Q) etrdfel iR Wit Rith WMRndol diveDis ol £5r bhpSnl uaNsder mal
pat ch,” pul nonary, transmucosal, or osnbtic or micro
Pyomasjret hogssuikr ef erably, the aqueous dil uent
optionally further conprises a pharmaceutically
aponsplt abl e ThisesgsMRhi dBondtaRE Bk kRfthabk 65 &F¥id Visnin C
i ncl ude those selected fromthe group consisting of
pA¥ARA"™m cresol , p-cresol, o-cresol, chlorocresol,
benzyl gl cohol, al kyl paraben (nethyl, ethyl, propyl,
b@??ég%zﬂ the like), benzal koni um chl ori de,
bgroadt honi Bmcedidrori de, sodi um dehydr oacet at e and
thinerosal, or mxtures thereof. The concentration of
preservative used in the fornulation is a
concentration sufficient to%JeId an anti-mcrobia
effect. Such concentrati ons are dependent on the
preservative selected and are readily determ ned by
the skilled artisan. O her excipients, e.g.,
isotonicity agents, buffers, antioxidants, and
preservative enhancers, can be optionally and
preferably added to the diluent. An isotonicity agent,
such as glycerin, is commonly used at known
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Dry powder formulations may result from processes
ot her than |yophilization, such as by spray drying or

WG loveTI£ext racti on by evaporati on or by preciPCT/HS10061062680
of a crystalline conposition followed by one or nore
steps to renobve aqueous or nonaqueous sol vent.
Preparation of a spray-dried antibody preparation is
taught in U S. 6,019,968. The anti body-based dry
powder conpositions may be produced by spray drying
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p cart unp, ar other means
B@?gciateéhﬁgm?ﬁg]é P$§383F$W§Hﬁwt%§”ﬁﬁhq“ﬁﬁﬁﬁﬁ
t breviaudly chﬁftéfeﬁi)ﬂlbhﬁdﬁts%pietl t‘cadrglﬁﬁS/N_ﬁS%c@&g@IS@B Evaluated by
for nodu] ating

! DER o0 20BN RN 8% Ay IE 00
t PERT TG SR FRAPn il ppeinne-paliiiate hetaypraers, wean apipabmodel
ceistem. tWiskibeth letegauiers aprava Ithe ltptd s[aﬁrbih%l’ﬂelatn?esto KM didhe

| 5550 s 55 er e 051 Beline e St o
adfivirdh a@htemalrfgnqupnai batefitduaty itshati-oatint plop&Eese, or gan,
animal, or patient with a therapeutic effective anount
of0042]- 23plﬁﬁaﬂﬁumody The present invention al so
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| ocal defect, or excavation, of the surface of an

organ or tissue, which is produced by the sl oughing of
Wmewror9ed4 ti ssue. Lesion generally rel ates to BEEUS2006/062680

tissue defect. Necrosis is related to dead tissue

resulting frominfection, injury, inflammation or

infarctions. The term "wound" used in the present

cont ext denotes any wound (see bel ow for a

cl assification of wounds) and at any particul ar stage

in the heal rocess, including the stage before ang
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| esions (bacterial, viral, autoimunol ogical), bites

and surgical incisions. Another way of classifying

wounds is as (i) small tissue | oss due to surgica

i nci si ons, mnor abrasions ﬁpd m nor bites, or as (ii)

S|gn|f|cant tissue loss. The |atter group i ncl udes

i schem c ulcers, pressure sores, fistulae,

| acerations, severe bhites, thermal burns and donor

site wounds (in soft and hard tissues) and

infarctions. Other wounds that are of inportance in

connection with the present invention are wounds |ike

|schen1c uIcers pressure sores, flstulae severe
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sul fate, |eflunom de, sulfasal zine), a nuscle

rel axant, a narcotic, a non-steroid anti inflammtory
waelewg/of9¥BAl D), an anal gesic, an anesthetic, a BEHHS1006062680

a local anesthetic, a neuronuscul ar bl ocker, an

antimcrobial (e.g., am noglycoside, an antifungal, an

antiparasitic, an antiviral, a carbapenem

cephal osporin, a flurorquinolone, a nmacrolide, a

penicillin, a sulfonanm de, a tetracycline, another

anti m crobial) " an antipsoriatic, 2@0 |cpgger|od an
a‘?fa‘bﬂﬂ“}r%at@f‘&hél griedcapdal Frgmay Was Figp %‘gf[ S UoHZoRer g |
auiiMdsritional, a thyroid agent, a vitamn, a cal cium
rel at ed hornDne, an antidiarrheal, an antitussive, an
apobsget i CIm:Ae aalddtiicbmalysis] axati ve, an

anti coagul ant, an erythropoietin (e.g., epoetin
ajopsmy) , a fﬁghgemkltibrmﬁéiﬂl nage I ESH, sedton p@g@b)aineé_using a

| i n
O B SO R ol T G e
b.&ﬁ‘lg| Imxiga?rhb Phtsymdl}zmoﬁware (Methe Citearetits) Sll\ar §l¥rmg& D) to

r none, r r
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, aétkydhxatenngwag maqumﬂyalntmmmdefbmaph arourauﬁngtséattwew software
I (%blagulst}%rkel%r Eﬁ? 'u%%ﬁ %hﬁ'i%ce avsanth ARRESR Sfﬁ[&)xon
ént, an an otic, an anxiolytic,

hyipredtdnks. a synpathonlnetlc a stinmulant, donepe2|l

tacrine, an asthna nedlcatlon, a_beta agonlst an

i 9pR]ed st Bewityf Al d &V,

net h Ixanthlne n i ne h anal og,
d8Psise al s éprHHFFL?'SPFr@iv‘dPé(a‘& hiEn ﬂilegy?‘b%f"f?é
aRAGONiHE, Ar@k)ﬁdi\mﬂmg@c@&m wel | known in the art,

i ncludi ng formul ati ons, indications, dosing and

admini stration for each present ed her ei n (see., e.g.,
Nursi ng 2001 Handbook of Drugs, 2 1st edition,

Spri nghouse Corp., Springhouse, PA, 2001; Health

Prof essional's Drug Guide 2001, ed., Shannon, WI son,
Stang, Prentice-Hall, Inc, Upper Saddle River, NJ;
Phar ncot her apy Handbook, Wells et al, ed., Appleton &
Lange, Stanford, CT, each entirely incorporated herein
by reference). Typically, treatnent of pathologic
conditions is effected by adm nistering an effective
amount or dosage of at |east one anti-IL-23pl9

anti body conposition that total, on average, a range
fromat |east about 0.01 to 500 mlIligranms of at |east
one anti-I1L-23pl9 anti body per kil ogram of patient per
dose, and, preferably, fromat |east about 0.1 to 100
mlligranms anti body/ kil ogram of patient per single or
mul tiple adm ni strati on, dependi ngupon the specific
activity of the active agent contained in the
conposition. Alternatively, the effective serum
concentration can conprise 0.1-5000 ng/m serum
concentration per single or nultiple adm nstrati on.
Sui t abl e dosages are known to nedical practitioners
and will, of course, depend upon the particul ar

di sease state, specific activity of the conposition
bei ng adm ni stered, and the particular patient
undergoing treatnent. In sone instances, to achieve
the desired therapeutic anmount, it can be necessary to
provide for repeated adm nistration, i.e., repeated

i ndi vidual adm nistrations gf a particular nonitored
or nmetered dose, where the individual adm nistrations
are repeated until the desired daily dose or effect is
achi eved. Preferred doses can optionally include about
0.1-99 and/or 100-500 ng/ kg/adm ni stration, or any
range, value or fraction thereof, or to achieve a
serum concentration of about 0.1-5000 ng/m serum
concentratlon per S|ngle or nultlple adn1n|strat|on
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Conpositions by a Nebulizer Antibody conpositions of

the invention can be adm ni stered by a nebulizer,

such

as jet nebulizer or an ultrasonic nebulizer.
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receptor bl (hlL-12Rbl), (2) lack of inhibition of
hr1L-12 binding to IL-12RILbl , (3) inhibition of
wWhedoz0239bi nding to TALL- 104 cells natural |y PCT/US2006/062680

expressing IL-23R and IL- 12Rbol , and (4) binding

affinity to hriL-23, hrlL-12 and hrp40 subunit. The

bi ndi ng specificity and affinity are sunmari zed in

Table 1 and the inhibition of hrlL-23 binding to

hIL-23R is listed in Table 2. Fabl2A in Table 1 is a

ref rence standard that is derived froman |L-12p40
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mMAbs i s summarized in Table 3. Exanple 4 - Inhibition
of IL 23 Receptor Binding by IL-23pl 9 mAbs To
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5040 E(3) to QD(lI) to E, T(86) to V 3759 QI)E(3) to

EQ DI)I(2) to @S The E3 to Q change in VH of both
wa@piorooddes i s reversion of an E substitution PCT/US2006/062680

i ntroduced upon cloning of the Fab into the mAb format

vector. Qwas present at this position in the original

Fabs and can be used as a variant to the E

substitution in various mAbs. These variants are

desi gnat ed 5040Q EV and 3759EQ QS. The conponent

Vi (%I ons of 5040Q EV are 5040 VH and 4190EV VL (Table

4&? BTrhe ¢ dWpEntHdadeBe HP-wues 75 gimeynas Table 2 &6 4gzirine/H

ameteRRRDGBupiland TaHabe Fifate 6 HaGs SEAUEREHRA8f aghbPS1 LHRSe

and full V-r{iglll ns of the conponent chains of both

amfieRByEreL hy RhGe nerfustepdpearsining hefergmer geype end spairgl,
Simlar subst,i', E’ti gns %ﬁn e.identified for any of the
candi dat es by CEfpdPTchHH PEES{HSFIesHIeBN 8888 human
gernline secpeehsiesunit ReloW oS AnkRY haB@dmdy S9EQ QS
wer e produced by transient exFl)ressi on in HEK 293 cells
and purified by Protein A8f¥hnity chromatography.

These mAbs retain conplete specificity for human |IL-23
relative{to IL-12 and pe8n as SHdwrod N FP galie 10.

These bs T hhbi S thebinging—ef—feeorbinapt_human
IL-23 to IL-ZII'SI%H:33 and ;Pé?‘z?mre p%%ggﬁt thaﬁfdt e :
reference, MARZFAIEFi gurl®.800A) . As7i8gpect gaofosom t hei r
speci fi crtyptrofii they—dornot—phib—H—23-(Fi gure
1) or |12 ¢PESlte HOYTBF hdi ng 409 | L- 1288105

Consi stent wi tthAtghE 5 pat 8@i6 | of r@fXptor Ipbiobifti on,

t hese mAbs t—iphi-bitter2—pguced—+HH
producti o%q?grdgrx’l@%l\/l ce 11§2r Fi guq’geng), Wu%p'oao
I nhi bit pot 59 egemb| nant (Figure 13) and native

(Fi gure gA)y—t+t=23 i nducedproduction—o6——374from
nmurine s Ienocg gré)? Thesg'g?’gﬁdas aldsoé.igwow very strong
i nhibition of IL-17 induction by native IL-23 from
CXi | ogo ey (Figure 15), denonstrating a high
dpebgr e of g?%%gb?eact ivity wiwth IL-23 from

c | ogo . . [ nhibited STAT3
T or yI A o cark P s TS Hefipoil Pifhdsp polilch
r &dibietneatn thefpaseecantrdl- RArg-BoendhdwgPalmTbichAdsbisd405% EV
apd 13 |, 7.8; I i topes on
I L- 2%%%5%%6%2%?2?%%}?&@ %‘gﬁl‘%‘”ﬁp(’%ﬁ‘{ t&% '?“P%%“% " MAB23A
bt aTAgnElE; vfins thas Alf ofihelhatdrethers havsigpaseslubdiyrpet fuxi on
Wictdds &a€ vhat Aebut (F) i ' pi;t ope of
mMAb23A has been m%%é%éﬁlﬁkﬁ%é%ﬁ&p%g@l%nat lgtoﬁlgégli on
PBfAHON oy emptsdieterogmrybeyq ifiiant posTosTHkén whampepliadi on
rtegsitdilly $o SRRNsdvBAL theRLRPRS NS ii
S%Q.Elty Sljein thgp same ?%gigeén. Eia%‘p%%e%@z/ﬁﬁg%]gg}oﬁa
Jugrie Qféﬁl“?lﬁﬁf%m%f mbs 5040Q EV and 3759EQ QS and
their characterization . The codi ng sequence of the
vari abl e regi ons of the antibodi es were engi neered
into three different codi ng sequence variants to

eval uate the inpact on expression of these proteins.
The first variant used the codons as obtained fromthe
original library , with a few nucl eotide substitutions
to renove consensus nMRNA splice sites. The second
variant, germine codon exchange (GCE), was desi gned
by aligning the variable region am no acid sequences
to gernmline genes, identifying the closest matching
germ ine gene and replacing the codons in the origina
codi ng sequence with the s¥€?nonnus codons that are
used in the germine gene. At positions where the
amino acid residue did not have a match to germine
genes, the codon that is used at the highest frequency
in highly expressed human proteins was substituted for
the original codon. The third codon variant was

desi gned by replacing the starting anti body codons
with the codon that is used at the highest frequency

o . e
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sterile surgical bandages humdified with saline at a
tenperature of approximtely +4 0C. Transportation of
W@ @783 and bl ood to the | aboratory was car rPEHUS20D6/062680
within 7 hours after collection. Peripheral blood
nmononucl ear cells (PBMC) were isolated fromthe bl ood
by density centrifugation and cryopreserved at -140
OC. The skin biopsies were transplanted onto
i mmunodeficient BNX mice at the |evel of the
panni cul us carnosus (back-neck region) after surgica
removal of full thickness skin of the mce. The human
SKWHARNI I8 oS iA@SIEDESt aced the partially renmoved nouse
skin and were covered with Op-site surgical tape
(Sm th and Nephewoheoffdgdenp,1: The Net herl ands) fol | owed
by regul ar surgical tape. Mce were checked once daily
wWith respect to the integrityrof the bandages. In the
event of | oss or damage of the bandage, a new bandage
was i medi at @alyRapplied. Three weeks after
transpl antation, the biopsies were well integrated
into the nouse tissue; they maintained all human
characteristics and were not overgrown by nouse
t vdsgim A Befpniee tdvelendydeunkpoa seawnd compbad R¥eh thddthe
different treatnent groups the biopsies were screened
agtanadigd groep efthevirginine egyp@ctunteactédaid whgeimeR &lan organic
appear ance, damage or wounds and skin col or
dinfofesyle mbersinghe hrtaprirdss Pedtarilyk agodscheskin thkmmeginine alone.
Subsequently, only intact biopsies were included and
random zed 2 Fhe heteromenhyf clhagn debercinded aaliovie. Bi opsi es
were not included in case of graft danage/wounds or in
case a bi opsyhpbétepgernd cleim @ wherdiorfois vidiniih € ed
extensively with respect to skin color. Subsequently,
t hese i nt edr dhebeteprer o elaipg 2 whereiaksip visanis Ever e
injected wi th autol ogous superantigenactivated PBMC
(see belomfzTb%h%@ﬁ@ﬂﬁéH@W@FWbﬂécﬁiﬁﬁﬁmﬁuﬂ-ear cel | s.
PBMC fromthe donors were cultured for a period of 48
hours in | RDWVRE BtGNRetoARIBrn | whereinRis 2 fayBecid.03)
suppl emented with fetal calf serum (10% and
sti nul at ed ’wil Bhbeferpmyenef claimyyrrhereia cie pamitistagiflot oxi n B
(SEB; Toxin Technol ogy, Florida, USA, Lot. No.
51497B), i f- t AehshFeredelant I whereip R is piptasidr econbi nant

IL-2 (Prepro&gch I nc, supplied by Tebu-bio cat.no.
200-02). Ca1 e cpupasition ¢fiam L v Avgid R mF Apund by m
cultu pl ates (Costar). After culturing for 48 hours,

e
cﬂ?@ggﬂgre harvest ed and washed tw ce with PBS
cont ai ni ng, 0..5% Bovi ne rum Al bum n and once with PBS
only. The I\ﬁ‘e\ﬁg}eéomreé §§§?ﬂ@r}d‘§}ﬁf“?‘%A%Réfe byund by ester
vi%gle cells per M and 10OM was injected
iﬁiradernally i nto autol ogous skin transplants to
initiate abpoymal oriatic differentiation.
Cryopreserggr%Sﬂﬂ%gﬁﬁP8%@?”Pﬁ§§ﬁ@@“§ﬁ@ﬁ@@W&H
collection To obtain the hunaF bi opsy tissues, mce
were sacrificed by CO2 asphyxiation. The bi opsies were
exci sed mai ntai,ning a small edge of nouse skin
attached. EY?égtly after dissection, the biopsies were
enbedded in Tissue-Tec and frozen in |liquid nitrogen
to be stored in |abeled alum num containers. Directly

. L | go collected int

e TR E BBl bl Pt B8 FmePincinie 1 oo
sanples were allowed to cl at roomtenperature for
45 m nutes. Before centrifuging (1400 RPM for 10

m nutes at 40C), the sanples were placed in nelting
ice for one hour. Directly after centrifuging serum
supernatants were collected and stored at -80 0OC

Hi st ol ogi cal eval uation Hi stol ogi cal staining was
performed on cryopreserved tissues. Diagonal cross
sections (10 nm, covering all skin-layers, were
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ANOVA P=0. 009 post hoc LSD tests: $ p= 0.027 conpared
to Vehicle * p= 0.008 conpared to Vehicle ** p= 0.048
weowparsi t o Vehicle# p 0.007 conpared to Vehi RCBEU60§662680
0. 031 conpared to Vehicle & p=0.010 conpared to
Vehi cl e HLA-DR. ANOVA P=0. 768 CK-16: ANOVA P=0.573
BODY WEI GHT: ANOVA P=0.691 It will be clear that the
i nvention can be practiced otherw se than as
particularly described in the foregoing description
and exanpl es. Nunerous nodi fications and variati ons of
t 1gEa3fiae gyoEp PHbE HEInEs TaRansyakeastesl and whereinghis ap preatie
aboye teachings and, therefore, are within the scope
of® ff‘féleé‘ﬁlﬁréw&gﬂheéﬁff%%@%ﬁt% flyx a@pss dherdgindpracrgining algneof
Candi date FabsTable 2 : |1 C50 of Candi date Fabs in
M- 23 / hi U223be sewayitionnislagn 1 bwhergia Ref p yitanian of t he
Par ent al égg bgdies in a mb Format.Table 4A. Hc
V-1 egi on dBytrapeEdongit claim 47 Whsrein Rris vigun Es Al |
anti bodi es ﬁaﬁéessed_as Fabs have Q at residue 3 in
Vh, wher ead*whBHeomppTiaed glatg 13wherein Ris vitapdpiEE at
resi due S.ﬁg ?h’ i s T, E, D _or S b2i s S | , A
T, R or L;>p3hcompRpiticp of claing]2 gherein Rys vitamin Dy v g
or I ; b5i.s or L;..b6 i s F of PARG NI NE HETEROVERS
POR TOPI CALSABR] ReFHtion a6KlaEt E Wheesin Riee RVERF ON

[ 0000] This,application claij the benefit of priority

to U5, Pr ot Shaposfiie sher bivRger g6 vy Seubimiea
nber 30, 2005, and incorporates by reference this

entire provisional application inits entirety. [0001]

The i nventi,gn.fel ates.to.argi hi ne heterongers. which
have an i nﬁ?'O\T/}gedp O%B?ﬁﬂfotnf £ gg%p{e]ln‘g Fate! $¢an skin

d i d ficial effects for th | th and
appear ance o1 meP Ao BB D Wt &S afRrel ooz,

Lefhgi gy ne is a naturally occurring amno acid which
plays many essential roles in the human body. One of
these rol esyi,a8 e L enoxide

synt hase (NOS = Ohi %s?[%ﬁg)?%lgi 1clo‘ﬁl{cﬁr ul“ér?rsl&ll{ﬁr etq%n%tl’}/rfaﬁn
bage pddigt ri c oxide (NO has a half-life of only 3-5
seconds due to its swift inactivation by oxyhenogl obin

when form pg ﬂl%thﬁﬂ&gloﬁ QF aahnq/l?u%l?er %pr%?]g @kig-.%% stream

product of NO and controls nos ['ogi ca
efbpedisndf NO, while the nitric oxide synthase (NOS)
famly of enzynmes controls NO production. The three
mai n types2nf TG AR ¥ ' LNAR) ; i
neur onal (nNNGS); aﬁgﬁ?§%éﬂ%g?ﬁgkggfm%gﬁgg%ngkpmg?mm&
whi ch are $nurnd chRpdshien skithm Al P ESGHrRhs LHGREC

i sof orms require oxygen and ni cotinam de adeni ne
dirgpagdiesy | de phosphate (NADPH) as substrates.
Asymetric dinmethyl L-arginine (ADMA) is a basa

i nhi bi tor of Tee.MkitbAasT dim @Rl &aheds barvels of
this substance have been found in cases o
hygartiemsi on, hyperchol esterol em a and ot her di seases
associated with inpaired vasodilatation. Elevating the
concent r at 2DMhakohpdfigh bf d8mNAFuREELNHAGNE 1ip-Bar@V €r COME
the inhibitory effect of ADMA without |eading to
iphepaeEsed NO production. [0003] NOis known to play an
inportant role in the physiology of the skin with
effects on the mcrovascul ature and bl ood fl ow,

mai nt enance of barrier function, inflammatory skin
condi tions such as psoriasis, response to ultraviol et
i ght and wound heal i ng. Iggreased ti ssue NO
concentration stinulates |ocal vasodilatation and

angi ogenesis. However, NO diffuses freely so that it
is difficult to maintain effective concentrations in
the skin. An alternate strategy would be to el evate
argi ni ne concentration to increase the anount of
substrate for NOS to use in the production of NO
However, arginine by itself has very poor skin
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limted to, undecylenic, palmtoleic, oleic, linoleic,
i nol enic, arachidonic and erucic acids. Additiona
wanovapided f atty aci ds can be found in the |ntePCEUS906062680
Cosnetic Ingredient D ctionary and Handbook, 7th Ed.
(1997) volune 2, page 1567. [001 7] The arginine
nol ecul e and second conpound are bound by a coval ent
| i nkage. The kinds of |inkages include, but are not
limted to, ester, am de, ether and carbam de
| i nkages. L ment s. .of e invention include, but
are not |i Eljgf Z@‘ef’ %n?poﬁlgf“é?fg 1 Srther compriFiag gosgreen
Vi ] retinoids or fatty acids. [0018] The
aF%%%%ﬁ%mheteroner is delivered across the skin in an
amount effegtive to pr.od .a.beneficial effect on the
skin. As uggdjﬁgggﬂﬁga?héﬁﬁgp&F RePmenspe arcats -
iﬁﬁ¥ psany inprovenent in the appearance or feel of
the skin or any protective effect fromdanage to the
ski n resul tjgn m.ext ernal rces such as sunlight
or fromi ntjg'r %g% Eogn ﬁglzé%nsoﬁ%&rﬂ%gg“@?fém@f’?séﬁ@ P-4 ng.
ngpgggﬁg"effective amount” refers to that amount of
the arginine heteroner which penetrates the stratum
corneum | aygr t Ski h Ls.sufficient .to.
produce the degggéﬂgﬁgﬁh f%?gple EEPIPEYF G- GEY i n
SkieParatidd€ heteromers of this invention nmay degrade to
rel ease argi nine and the second conmpound. It is not
necessary Bor Th\@nh6licdnUretaid ?1 AGILAGG, 85 lagﬁ- s@8sil e
guani di no group of the arginine portlo% o
helepfrRHRE. remai ns unreacted and free so that it may
serve as a substrate for nitric oxide synthase. The
ar gi ni ne et eTRIBRPoSER JPBlait PRIk S I&ir{g%ﬂl‘d&s%réaﬁns
prior to application. Thus, higher rates o
t peprs@pht.hel i al delivery of arginine can be
acconpl i shed in a manner relevant to providing the

i ntended bemneh infetidl f@hfRfding d 12041 IRt BBk leﬂﬁrl%né
an r of

heteroners of the invention may be used in '
Ccosetiopicallyy aplyinpd QnRkiead cdepilas h hét@bsed JHrgRded: f or
topi cal application. Because the argi nine heteroners
can stimul ate angiogenesis in hair follicles, these
conpositions nmay be used for the prevention of hair

| oss or to enh&nce hair grow h. \Wen used to affect
hair grow h these conpositions are applied to the
scal p, eyebrows or eyel ashes. The conpositions may be
applied to the lips to inprove col or and pl unpness.
Wiereiapps argiling ootalvatlgldund td d@c@id@bmpaiad Reher @imke
conpositions may be used to reduce the appearance of

f duprgadinio rgesip afi the wrgintirel remaind wpéa0te akdohibredh RS dnCraric
reduce puffness, snoboth skin texture, provide a silky
fred¢cuteovitehren thk heteropecin geatar M s8tok th ikOth@f £rgi6ine alone.
provi de | ubrication, provide a natural blush, reduce
the eff ect3. dheagihngobuaipriawitdeihibne 68 BEEt & promoting
benefits. [0021] For application to skin or lips, the
angpganpws indeiefoddess are i ncl uded in conpositions that
conprise cosnetically or dermatol ogically acceptable
carriers o Jéhinethedoft disatn 3avéhesin thalnefidi0effédn e radueiag Of
the body to which they will be applied. The term
sigosefeskinggingy or der mat ol ogi cal |y acceptable," as used
herein, includes the conpositions or conpounds
suitable for use in contact with physiologic tissues
wi t hout undue toxicity, inggnpatibility, instability
and the like. [0022] A nunber of conpositions and
formul ations typically used in products applied to the
skin, lips and hair can be used with the arginine
heteronmers of the invention. These include but are not
limted to skin-care preparations such as ski nwashi ng
and cl eansing preparations, soap | ess detergents, body
| otions, emulsions or skin oils, skin peel or scrub

T L I 1 o I 1 a1 o o I T



contai ned 4 mce each and the control group 3 m ce.

After being anesthetized, a 2.0 cmx 2.0 cmdose site
wo@eoorhe3gor sum of each nouse was careful |y shaREdUSi0061062680

a hair clipper on the first day of treatnent

application and ani mal s underwent depilatory treatnment

in the sane dorsal region using a rosin mxture

(Surgiwax, Ardell International, Los Angeles, CA

Ani mal s were anesthetized via inhalation of

i sofl urance_only during the application of treatnents

i n Cet aphi | 3holbsfstiog phejaiar 2arhete@dhelesnpficial Effedt isveiuting

TX) and had netered 200 m doses of the appropriate

t rERPIRENOL 2Bl i ed to the cranial portion of dorsa

back skin (sel ected because the nobuse cannot reach

this regi on oMot pf @#m 32 yBstein tpbeneficial eerhisnedicing

under anesthesia for 1-2 mnutes while the appropriate

t OB BESHEWHRS (R1aags Ssely spesyrerdh gheskip o shnkightsmal | net al

spatula. Animals recovered in a controlled heat

envi r onment>’t dbprsthed el dajmcendersindheheaelisind effectispesiieing e

mEre rovi de f&gd and water ad |ibitum overnight.
THRRPRTEST ofr e e a0d paiakletindheckindai |y at the same
approxi mate, ti of day for 7 days. After the day 7
treat ment, Hi ggg W@ﬁhgg%%ﬂmﬁ??’é‘ﬁfe%ﬂ%? Yepefictah effeshis sdugimp
an? éaeate .skin segments were harvested at ful

t FIPBRNESETHRP™ bl i nded observer at 24 hours post

application,of.the last treatoent. Treated segnents.

vere divided ifrh? ’86?1%‘?%#&13&63§Wh88‘fltﬂfed%’?§efﬁwgef€% s groxing|
pgﬂ%EQQd$%§mQ}§§%_in 10% neutral buffered formalin for
12- ours then stored in 70% ethanol until paraffin

nbeddi ng. ,fh I j I d.for .
Fermt oxy | 0 PSP AR P b RBrE e dr MRSt Bt BEe A
C@+&#§§£%5ﬂ£g0§§&grase stai ning to eval uate neutrophi
infi

tration as an indicatorof inflammtion. The

treated cayga t s.shap frozen for . .
soIubiIiza??b?mégﬁgﬁggFﬂ%Baéﬁﬁg?ﬁgﬁéogﬁﬁugFéiﬂ@??%%l

L¥S hSisrdd Melaph tion digital inmages of
Zg@h sec%sltong%%delh%%{agﬁﬁe%%éﬂf%asgn'Reti ga 1300B canera
(Q magi ng, 4But . L wer e anal yzed
usi ng | mage-"Pro %ﬂgﬁﬁﬁgﬁig?gﬁég¥bﬁ5%§ﬁzﬁggpgmpmpﬁmﬁm
Qdagrnetics, Silver Springs, MD) to determ ne
nor phol ogi cal assessnment and expressed as positive

pi xel's. Mean fndnShandaiath 8F &Rk 8o Igdquﬁ@g;gfa@g}ég to

determ ned for each group using Statvi

(AReUse tBRrkSe, CA), with analysis of significance
at 95% confidence in WI coxon signed ranks. [0053]
Results for Arg-palmtate and Arg-vitamn E : [0054]
Mean, standard error, and p-values are shown in Table
1 for groups Arg-palnmitate, Arg-vitamn E and
control.Tabl e 1. The norphol ogi cal assessnent of
dermal thickness, hair | ength, epidermal thickness,
fat thickness/density. Table 1 [0055] Concl usions:

[ 0056] Arginine heteroners have sufficient flux across
skin when applied topically to afford severa

t herapeutic benefits related to argi nine and/ or the
‘additional functionality of the heteroner. Exanple 4:
[ 0057] Purpose: [ 0058] The potential for a heteroner of
arginine to cross the skin and exert previously
characterized benefits related to argi ni ne/ NOS
activity was eval uated by %6anining several arginine
het eromers in a hunman nodel”“system All heteroners
inmprove the lipid solubility relative to arginine

al one and shoul d i ncrease transdermal flux and
perfusion. [0059] Procedure: [0060] Fl owneter probe
nodi fi cati on and argini ne heteromer formnul ations
[0061] Lip bal mformulati ons were obtained consisting
of Anhydrous Lanolin USP, Ethyl Methyl phenylglycidate,
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