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SPI NOSYNS FOR WOUND HEALI NG The present invention is
directed toward the therapeutic use of spinosyns in
whewrans29s® pronote or accel erate woul d heal i ngP€TURBIINA011268
normal and heal i ng i npaired humans. Spinosyns or a
physi ol ogi cal |y acceptabl e derivative or salt thereof
can be enpl oyed for therapetltic indications in humans
requiring soft-tissue growth and regenerati on.
| mpai red wound healing is a significant source of
norbidity in RpINGSYNS FOW WOUND HRALPNG! i cations
such as non-heal i ng wounds, hi the nornmal individual,
wound healing is achieved through an unconplicated

s, Shi tr
hegﬁ% géjeilt 12\13 gxgtgo% 1t§ ggect&? O\Aéag(\i {e}}e g}mé@@éu&ﬁ %ﬁfl spgnos s 1n
hunéknd b@pﬁfﬁnoté bf fetleRifc whilldihealShRITRSIS h&hal @i@@ﬁd:dh‘ﬂg ampalred
mal nutriti on. BACKGROUND OF THE | NVENTI ON Wund

hunppag Sagwﬁsglsa)r adhitielesispldy aepeptableglepvaiive erfglitharepy can be
em AR bR don e e R ARG  bAe

- regdieeations Iheaat weurs, healieg {3ai dgnifibait eahb@ﬁﬂrinﬁﬂn@it}omﬂlumans and

t he healln process begins. |t occurs_ i s} ages:
may ieeplh heamilicationssuch as imisalisg woungs- od %1  indjyjgual,

wo%ﬂdlls%ﬁlﬁ yé RASHRLAL sk aﬁ'{ﬁg&%?&)ﬁedeégg%+@s BRALAS 1N €bdtrast,

after injury occurs
implaiareqbivbtmadl h«aihlnga?s associatbd euithanedralscondifiods slmbgis misabetes hinfection,

. __hours and w Eng. J. Med. 341(10):
INTBER0S @Al?e)my‘?’ﬁ H’BF’B‘FBE@ of wound healing is
initiat ed by nyelinated afferent sensory nerves which

in turn medi ate neurogeni c inflammation, inmmunol ogi ca
r es ponses ( EgiBCKGROEND OKIVHEENVERISON Med. 273:

69:. 285- 91).).
A OUS (ks ETUR PO T et v e ety ik,
blo@DEA B ORarélcB§Mh] cdBk aind R&Hatofsdtch 29&yt388es 1088 )the wobhEheaches

are all essenti al conponents of healing. After_the
hemagtagisathe daind Wheeedilpadingosiorse thedieplingprpeess begias pH@seys in three

R I R

(rerﬁtﬁdihngptlédaeﬂhng ibegius tréxgryuidkity M@h@sm&ursp foteRbmplestee h
as _ fibrin and fibronectin jnteract to ¢l ot the. bl ood,

epithliplizglio phfadansaes Hewe Pegiag Paihe hguss (ﬁw&f@ anaClark, New Eng. J.
Meﬁfsh?g 02 434 Va6 cr1 Qéég?mgﬁeeﬁ Sgiwdsnd hed i at‘é‘aﬁé’d by myelinated

responses occu di'stinct pl ase
affeaqu aersntyt nervesdildtiech turn mediate neurogenic 1nﬂammation, immunological
responses (Eglezos et al., Adv. Exp. Biol. Med. 273: 499-503(1989); Immunol. Cell Biol.
69: 285-294 (1991)) and vascular tone (Khalil & Helme, Brain Res. 500: 256-262 (1989);

Brain Res. 527: 292-298 (1990)), which are all essential components of healing. After

the initiation of healing by sensory nerves, the process of healing is regulated by growth
factors and cytokines that affect cell migration, proliferation, and protein production. In
hemostasis, proteins such as fibrin and fibronectin interact to clot the blood, and
cytokines and growth factors are upregulated. After injury, inflammation begins.
Inflammatory responses occur in three distinct phases, each apparently mediated
by different mechanisms: (1) an acute transient phase, characterized by local
vasodilatation and increased capillary permeability; (2) a delayed, subacute phase, most

prominently characterized by infiltration of leukocytes and phagocyte cells; and (3) a
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by different mechanisns: (1) an acute transient phase,
characterized by |ocal vasodilatation and increased
we@apshizasy perneability; (2) a del ayed, subacurer/phne€011268

nost prom nently characterized by infiltration of

| eukocyt es and phagocyte cells; and (3) achronic
proliferative phase, in whi€h tissue degeneration and
fibrosis occur. Many different nechanisns are invol ved

in the inflammatory process. The ability to nount an

chrdnff HrRNPRARIPHAES RO VAR tRsRSEBhdration Aid 163k ¥adur] Mdnkye

face of environnental pathogens and inj ur&hﬁalthou gh
diff¢rantsneahanismg ard iomelvadin T@ﬁ@efgg@@atpneprp%ﬁ anhaglti(y to mount an

mﬂaa‘g%g@ga{%sga er?%gbees%é( %%?g I‘%%I% th% l‘féc'cea}*f %891r£ erﬂeﬂ pathogens

Cla

and Mgy, Q}ﬂlﬁbdghﬁin Emae ylmll@ﬁﬁﬁltﬂ?dl@@&eﬂ thel hﬁfaﬁhﬁﬁoryﬁw&l!&)hse may be
m)no@{t es and nacrophages infiltrate the wound. These

exaggesajetynd wiseaieddor vy anpaeeny beialisial ERes et sDYERS tflgmmation,

o L URIE PR o s
infiliat tHy wogdnd. eTh&etphhlgod;}ﬁb célthi elgadegroweditfadtord for tl’[eqarnhfetatlve

hase, proliferation begins. Collagen is ed,
pha$pe@ p]ﬁqyﬁgatlg apgdiatpsdproteagss) thap ﬁg&r@@e Iﬁﬁ%ﬁ?ﬂtﬂ% éncfi phagocytose bacteria,

col | agen fi bers
dea{l)%g&e@ﬂg# ¥a%r/}e?s t rrethg?he cg]aﬁagen i s degraded by
pr dh elseseest p]m:ke;mﬁhﬁbﬁitm begins. éloﬁugamrig depasited, forming scar tissue.

Fiogbl i SR SO et A" B

the BIR ',&isctﬁgrédeab %&@asé!‘%‘re%ﬁél%ﬂ fao agab %e‘r sdar strﬁ&ﬁfet S
he or Lepi doptera, 2) nbers of e order

I—Iorﬁmtcsmaﬁ (abp kmewbeus sk86ﬁ5$ ﬁa@tqrﬁsae@ agr@ntxﬂt@ral,mm@pla andt)

corGRRRT 0SS5 SERL L SRR TR B okt

Lep@ptesal |2:) Wiclberd bMBS bRTK HRRMDELATBY Medibed b 8L insect order Diptera,
adm ni stration include various suspensions, solutions,

4) meatest of the apsien Celgopieray and §) mmabersedths orslgﬁ eepdera( a
Fong%%g§ﬁ§ su?t%ﬂféf‘g%&c%ﬁw ! Vje%/tf)az arrctpéo Kﬁ %derﬁﬂlgtratlon

I's currently approve

incladélvaddRis fempladions sslutibs, tabkad, ﬂﬁﬂtﬂe@fhdmdb&mﬂﬁrc&tseep and
the treatnent and prevention _of blowfly strl ke .on

shednosps (apradngt comprisekREmudly 9f sPigowd 4-oF “er@dspiseed D;
5‘@ i§ @&ﬁ@ﬂlﬁ/ a}ﬂﬂw%@ B A%traqg, SENR PedlhidRr t}fe tfe%ﬁn&ﬁ drlitEdn

tiseptic and cicatrizing repellent for
shedpr st the treatafenbatdf pryvemyipa sf blosufly sidkenomehenpl sl Braga piresad is

sheep, goats, horses, pjgs i rds . L oS
aopiged Rl oieb B K SRR G Rt hand e AR &S an
antibéPR$hAtlc8RFidg reBelMAFRR trebbnRnt of botfly myiasis and skin wounds in
cattle, sheep, goats, horses, pigs, birds and dogs.

Spinosyns are known to be useful for controlling lice infestations in a human, U.S.
6,063,771 and EP 1 252 820. Formulations suitable for such pediculicidal use in humans
are also described in those patents.

Despite what is known regarding the ectoparasiticidal activity of the spinosyns
and the commercial approvals, it has now been discovered that a spinosyn or a
physiologically acceptable derivative or salt thereof has wound healing activity

independently from a formulation containing an antiseptic/disinfectant agent.



10

15

20

25

30

6,063, 771 and EP 1 252 820. Fornmnul ations suitable for
such pediculicidal use in humans are al so described in
W bh@se1298t ent s. Despite what is known regar di nBCT/082004/011268

ectoparasiticidal activity of the spinosyns and the
commercial approvals, it has now been di scovered that
a spinosyn or a physiologicadtly acceptable derivative
or salt thereof has wound healing activity

i ndependently froma formul ation containing an

anti sept i c/ dBRIPFIVTAMARICOF BREGRVENAGY OF THE

| NVENTI ON The present invention concerns nethods for
tr é&mupm@,semummonmommmeﬁlodqofom m@ferlgawogctsen bpmaes to

pro%tﬁ nr?(ﬁ gcceeiq{?tﬁ% égg%glggﬂ@ogllng é)?)g{ fgeagpg r, <l gr?f?: wounds, skin
discBd%s lah@ Hﬂ@@icydlidﬁ%epeﬁih&ﬂé@ﬁﬂﬁs@&ﬁ@ﬁbﬁta@&)cﬂté&with ehesdkinl) and

and condi tions or nptons rel ated thereto, by
congit T EILeTYS @1%?51 byradmippigEng b spinesi) of a physiologically
e .or
o R AAREFEF bR R AIELE e Ptphg, e,

metbddsmpﬁbﬁdeﬁfbynﬂnﬁmlst@ﬁﬁgéplﬁbsaa o Ayhiysiblagicadl laclceptable
acceptabl e derivative or salt thereof. DETAILED

deripgtiyerr sl thhreof THE | NVENTI ON Thi's i nvention provi des
nmet hods for pronoting or accelerating wound healing in
a human conprising adm ni stering a spinosyn or a
physi ol ogDEFIATL.FIx DESICGRIPTION OFRTHESINVENIION her eof

O ihTEn A hesd LnGreoL o1, S0oL et S9RECt UMl Phcaing n.a

[,
S L S RSB Bl bl
salt Mmfﬂbla\lmnmn inabed ﬂhhmoﬁ o, anbdrer aspecmrsuhmmn@r@ﬁdea the use

of argggllg(s:ﬁgeﬁg% physy ﬁ E%t ﬁg?i‘éflgzlftfev&a(}aéag or a OI‘I‘nllﬁgthl’l
conifaﬁ ine Rk b@ﬂln%ﬁd&“cﬁeﬁvatm%t sallt EnchEE! ok t}@%a&ffm&i@ Qaby
tivation of "Saccharopol yspora spl nosa. The

medimh faprenotingercedersting aind healisgdn ahpgiandi ng

piesyn A and spi nosyn I 4
by R R Ry lof Pty THe gMibices
prodiiébdﬂ B ¥alsivatiat of&Ya@cﬁW&ﬁolﬁ@bm/@zﬂ@sal l‘lSleCféﬂn&Jndeﬁ@n pﬁfduces
&rlcultural pr oduct corrprlsed mai n of these
sevey:

faetersnincluding erorse & 4p @s%omaﬁdalfs opligd A3 5&\3&. 3dp| e
ASS%Q%EE%%% /{e %ﬁﬂﬁdggﬁ%%ﬁ@w sr thglhﬁe Wactlvcej as

product rising spinosa
1nsebﬁc1a®salAmivgr&ultural product comprised malnly of these two spinosyns

(approximately 85% A and 15% D) is available commercially from Dow AgroSciences
under the name spinosad. An ectoparasite product comprising spinosad is available
commercially from Eli Lilly and Company. The name “spinosad” comes from a
contraction of the spinosyns “A” and “D.”

Each spinosyn has a 12-membered macrocyclic ring that is part of a tetracyclic
ring system to which two different sugars are attached, the amino-sugar forosamine and
the neutral sugar 2N,3N,4N-tri-O-methylrhamnose. This unique structure sets the
spinosyns apart from other macrocyclic compounds.

Spinosyn A (A83543A) was the first spinosyn isolated and identified from the
fermentation broth of Saccharapolyspora spinosa. Subsequent examination of the

fermentation broth revealed that the parent strain of S. spinosa produced a number of
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commercially fromEli Lilly and Conpany. The nane
"spi nosad" cones froma contraction of the spinosyns

w0 20054950 D. " Each spinosyn has a 12- menber ed PCT/US2004/011268
macrocyclic ring that is part of a tetracyclic ring
systemto which two different sugars are attached, the
am no-sugar forosam ne and #he neutral sugar
2N, 3N, 4N-tri - O et hyl rhammose. Thi s uni que structure
sets the spinosyns apart from other macrocyclic

T

spmS%m@ ]ICEF mre(dhyﬁlpterlaedslp)y dl(ﬂfﬁ&nc&ﬂngh@] ﬁﬂ}stltuﬁma phitahs mmthefa_mmo
ErouproTehe a8, B SRRFFISS HO ISP THP S HBE e Rt Oh2pes AN
tri-C6feth C}szn‘%ksg A He%trlm(s'%@g'%ﬁﬁ%sb QurtentlyANRE E)?cﬁiiut:@a mixture of

spin spi'nosyns B-J are characteri zed
spindsfifs @ff ehaehsthée pritagy mﬂqzmemu tarempnpmyn &r (85%n) andl epiapiyndd

B A LN L R KT -

straifs BESWYlih@mose. The strains of S. sp| nosa currently
I'n use produce a mxture of spinosyns of which the
pr iThetgrme éappmmosa ph)@l@@glmjwcwt@bls geqjvagive os paltibsseal” as

usedhyEinges Pasi T PRI obr & Reedh Gt S R LM N,

0, 1), RosaT, Whe, W%Im(j %ﬁ INY@&HEh PF dedivEtiySh findgdis atublspinosyn
accep )t abl € derivative or salt thereof as used herein

factereh @m@bm@uam therrgif of @ ubYS@lsglﬁ@léx/WCﬁﬁféblé salf.AForgzongeniggce, the

ermdssplipsi il o 7 g i ot egren i By Dmitogyhone o O

phydigloLRElly aceptabietitivative draak derauf, ér plonshindtiagi thakdly Most
acceptabl e salt. For convenience, the term"spinos
prefigred T mepyng Beq]giedn hamantisspinesad-oraphysieleg %ﬂlﬂm accept

physi ol ogi cal | y acceptabl e derlvatlve
den§£id%%?¥5lt hgieéﬁo}f or a conbi nation thereof. Most

pr &Re3T5edl 6 describes spinhgals iAnl dnd JHwhivksthey callpdidSad3 dactars A,
| [l t abl t t.th f
B, &P I8 §H Rl i setu ety Manidhe. s’ desgthicinisap LN
(whféﬁlth‘%‘jcaﬁ§§ 2435 A ARRES 1AM Bd 19, tHeir Medemett§l d&tivafides) hnd salts

salts thereof. Mynderse, ét al. described
thersqzﬂ m0gyPn Batent\N¢.h2 @242 eyd Eatnen @t wls@mrabahmmsynm TMwhich

e 5ol GO S AN 18 Tt 3ot SR oo sy
ther8df; irAg SC PhieRIANS 5, SISHUES akel ITJ.E{.\mteﬁhNo. 5,63 1,155. These patents are
incorporated herein by reference. Spinosyns K, O, P, U, V, W and Y are described, for
example by Carl V. DeAmicis, James E. Dripps, Chris J. Hatton and Laura I. Katr in
American Chemical Society’s Symposium Series: Phytochemicals for Pest Control,
Chapter 11, “Physical and Biological Properties of Spinosyns: Novel Macrolide Pest-
Control Agents from Fermentation,” pages 146-154 (1997). In U.S. Patent No.
6,001,981, various synthetic derivatives of spinosyns are described, and U.S. 6,455,504,
wherein various spinosyn analogs are described, which are both incorporated by reference
herein. Details regarding the fermentation and isolation of the spinosyns and procedures

for preparing synthetic derivatives are provided in these references.
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they called A83543 factors Q R S and T), their

N-denet hyl derivatives, and salts thereof, in U S
w@aieni2obd, 5,591, 606; and U. S. Patent No. 5, 6BAT/LISH04/011268

These patents are incorporated herein by reference.

Spinosyns K, O P, U V,Wand Y are described, for

exanple by Carl V. DeAm ci sp-Janes E. Dripps, Chris J.

Hatton and Laura | . Karr in American Chem cal

Soci ety's Synposi um Series: Phytochem cals for Pest

ColabRbs tHRPR! Bltent hnd E@'Bé?én\‘f; gﬁhplﬁﬁgorﬁﬂ&lcﬁgé ¢&ous formulation

Properties of Spinosyns: Macrol i de Pest- Contr ol
typeAgemasitididal mtﬁetymﬂtadmlmaudthamgn& #eanimBl4 apd a@deuiturd for the

. U. S, Patent. .No.- 001, 9 varlous synthet i
spiniiris i PhRNc BFiealy FSEyRa et Vet Pr B SRS L s
6, 4R 91.5 PhtentiNes 86,06 32 1| £1dS6, 542, 4825 ¥hd 81BP 0952 808, formulations
descri bed, which aré both incorporated by reference

and ks &f apincSpsaT] agphysigtogiiiaHy acmt&béer drivetive @msaétrthereof for

f th d
contsSBpE ivni Bymemtcrs BeRBPta e SaR OB PSR hese Prrawgeions
r ef gy 6@ sbdRRCHitfsad ﬂﬁm@laﬁon?&*e%imﬁi&aﬁf’aﬂﬂlabmﬁom Dow

-Agpggllcatlon describe various fornulation types

iencies. BB AlonsyilieRaeg, Tadienapntisningianas 4268095 #IAS Apnand
Elan%ﬁ;pgﬁ 21 ﬁ@;ﬂt ﬁjl‘v‘l*é JohYr gbfﬁh&taﬁﬁ @{ 8228, BB 708, 2001 W.

ol 09l ca accept eriva

Maih Ma@f}rednﬁeld Sldlaﬁiat MMOI\USS AB 106ddifidd, &ﬁpinﬁsa?:eéﬂ A@2nt
and in EP 1 252 820, formul ations and use_of s nosyns

straigp havepapaidspesifed 4 the Aseé@@mrabll@sea@h SeayiIps Batept
Colltegt? @lef{Ej'Ngt? [ BLhtk e W 1‘3u gﬁ'gfno O St rAl@SEQJSDA

ocesses for prepari ations.
181smthdhabmr1ey St Revaid, ]ﬂlmdm I6&6®4t;rié8a5c eﬁN&RﬁTb&ﬁﬁalSSﬁ

155 Thdissnaar & 1oy o A% Lhasem sl (s Hm s Bp o

Anitialg | f 1 1
5 gH@B I g;ln‘lgh:an feall ’B\(/)V ﬁhwlg I@a}]l% tSr%(hatg {cﬂa‘t gegpéﬁﬁlg o%?t‘ﬁﬂ?'ﬁb’oeptab e are

alsOIusdfuhnathe aetls ot‘Jﬂr& iaventipna detietsaliniare $repst}:ﬁdm§m stanglard

ta alns have_been deposited in the Aari.cultural
proqRiln Ry kRO b e F B S oeliie S oR aad PEretiquE) Witk ah
appﬂ%ﬁh@@t@id T hn A8 adifibsadllsiur Bhe Adid bdilbh tsRESHROSMSs are
ARS, USDA, 1815 North University Street, Peori a,

particrulairlryolsgﬁﬂ 6Remasentatise Avitabigmid additen salggnrtuderglgrmed by

reacégg %h % %1 %ré%{ g%tl_hn]o§%a%§c actE8 %R RN 30 &'n?ﬂl? (o f§1;1c

pi hOSyns cah re

hydfozhlo$ic, Iﬂﬁisf)ﬁortch adetia) RicpinisS cittiQ Gactial myleis Giepdrih) kikolay pamoic,
al so useful in the nethods of this invention,

muciq g Wagice cppipaicediviisionglystlien hihalic ety FosRiG, lqungaqt%arm
sahcﬁfh%pl%éﬁg glf%'l: ?%beglré]@dggﬁl?omé RbRS ¥ierfe, 68{20RE cinnamic and like

uttra
acids.

All ratios, percentages, and parts discussed herein are “by weight” unless
otherwise specified.

“Wound” means an injury to a human in which tissue is cut, torn, broken, burned,
or otherwise traumatized, or results from a disorder or disease which results in such
injury.

The “healing” which is afforded by the present invention is a promotion or
acceleration of the time from when the wound occurs (a spinosyn is administered) until

wound closure (full wound contraction).
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appropriate acid to forman acid additional salt. The

acid addition salts of spinosyns are particularly
was@sal295Repr esent ati ve suitable acid additi onPGHUSR04/011268

include salts formed by reaction with either an

organi ¢ or inorganic acid such as, for exanple,

sul furic, hydrochloric, pho$phoric, acetic, succinic,

citric, lactic, nmaleic, fumaric, cholic, panvic,

muci ¢, glutam c, canphoric, glutaric, glycolic,

pht’lﬁé'té&n “R04 Hekds tdf PIPsCor chAdl the hSh&Rbbd&y which group

salicylic, nethanesul fonic, benzenesul fonic, sorDi
togatherto tormiresyreoific, funétioma fhigsuairgludek.dua s s limited to al:tomwkm,

rcent rts. d scussed herein are "by

co “ﬁﬁfm'gﬁﬁgéﬁg%?ﬁg?ﬁpg% %cified. "Wund" neans an

| NjTHeMer ‘GreBABN “iréhtiiBhiCAnd FHSHPYT Bs Gdék heted fofer to curative
br oken, burned, or otherw se traumati zed, or results

theripyo T osdl isoredar! tisptnating swbuledhose humesshaving thesyapmd, disorder or
(ﬁﬁjg%ury. The "healing" which is afforded by the present
Pfvention is a pronotion or acceleration of the tine

f r (A efratiBe “iVUoRTbiEioH st >®ns Pt ARSY furth8r therapeutic agents
adm ni stered) until wound closure (full wound

inclgdnstsiraeitansays (Prcurisninand icarsgentiveadaynist#ion ifasy ogfer to
huma%Ll s in the human body which group together to forma
specific function. Tissue includes, but is not Iimted

t 0,A bihe@pestically-effoativecimotmi” Bkt matimel shcint @8 actth/e agent (e.g.,
spinal cord. The terns "treating," "treatnent"
a spnasEt sy mogPreisEd nurRasAd) whigh I iCesTAILIP YEPRI, éheawuﬂc benefit

to a}ﬂﬁﬁﬁ ieBr @}& 19fa ttﬁ&gﬁe%ge&l _OYRdHIE 2B 14 ARRSH Pﬁ'ﬁ‘érﬁ% from

e wound, order ase Adm ni stration
a w«mmaibs wugcthi amranmmln whivheinducesggrembigs tdveelemtvs oapthetwise causes an
ents includes sjnultaneou concurrent nd . -
iR B % DRI BIoaL PR S B EeRor o Chiplagical genditions
assoctM&T WRE UF hlﬁ@il(l)rﬁfeﬂ‘és?s@atdck‘!?o RApHpL " is the mninal
anmount of active agent (e.g., a spinosyn and nost
pr éCarridys yassped berst) invlide pharman@mslésaagﬁep@blem@mqrs excipients,

ot SF&Fﬁ’@F’%ﬁ’g&H{:}? 8bef]%§l oé(:icf tté)c e {}%m%eaﬂg g{gogecg{ﬁﬁreﬁ%ﬁtqhe dosages and
con&dttra86hs 16 68, COREHHAY Ph%IQUQi&al@ﬁa@?ﬁﬂBI@ dshiieg s an aqueous pH
0]

buftl‘elr*]e?iusgleuilonp rE())(gl?ltpleei of gﬁ}(}s?(l)lce) ég;lleys-ac%gptable ec;rvge?semgl%lég eblslffgrr; such
as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides, and other
carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA;
sugar alcohols such as mannitol or sorbitol; salt-forming counterions such as sodium;
and/or nonionic surfactants such as polyoxyethylene sorbitan fatty acid esters
(TWEEN®), polyethylene glycol (PEG), and polyoxyethylene/polyoxypropylene
blockcopolymers (PLURONIC®).

The spinosyns of the present invention and most particularly spinosad stimulate
neurogenic activation of healing, and subsequent inflammatory activity involved in cell

growth and proliferation. Accordingly, compositions of the present invention can be

employed to stimulate epithelial cell proliferation and basal keratinocytes for the purpose
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I mprovenent in the pathol ogi cal synptons, healing

progressi on, physiological conditions associated with
W@r00aITEI95®r at es resi stance to healing. "Carri ePGI/USE04/011268

used herein include pharnmaceutically-acceptable

carriers, excipients, or stabilizers which are

nontoxi c to the human bei ng-7exposed thereto at the

dosages and concentrations enployed. Oten the

physi ol ogi cal | y-acceptabl e carrier is an aqueous pH

f .
o Ralfeb Ay EBRIR RS, These yqunds 1y Ppof oo
natge ohmay b lioephrat mvo]ma dambgs ofthe detikie and)ﬁlgaepidtermisiocﬂ skin.
ant j oxi dant s |n di ascorb cid; Llic
ool oS tEsaEl B IR By otSiacs i B digngs For
exaﬁi;h?é1 spiBo§nY Gt HtivE AT i oBS RRLAGHEing 3h&Hel. N€ Or
| ysine; rronosacchari des, disaccharides, and ot her

C arﬂmiymaattesvmdtmmbsmgs ge adwssterednmaysleal wountivat pinnsnal rate

hel at i t EDTA
or e sl SRR, Tfeh Slpipstesia R eaTibe Phd b Brtie
impaRed, léﬁino@ﬁﬂ/a% adiRRispRbEtoSdebélaatear i hoftl he@l®ng process. When
polyox ethyl ene sorbitan fatty acid esters 6¥%E

adnpais lagedigidpalovhq p@@hnmaued spmosyns are admlmstered to

t B R R SRR o R BTSRRI P oGt

nungted oMBElictidak bhd chritiohs Shh RRER6h Béalii hapairment %@ﬁi &flictions
activation of healing, and subsequent I nflammuato

and gepdifipns/inchyde dipbetes (-8 eTYPegH giabeteamellipo) freaimsny mﬁh both

h n

sterél‘ag %&’ 1@% roug 8@%&8%@%?@&1 a%fe{n% eﬁxdﬂ %bfg?lg f'r?rg S

andA lnamhbr dfegratvitnfactptssave cbeeﬁ e waLto @mﬁm‘e wemddealing in

eal i par.ti c I ar y der vvounds These unds may

hoalipe BRPATAGRHYIAHAF- HhtS e fﬁﬁgar%ac bleFoRtuITRPVEasing

factgf" 'fi@ﬂﬁetotﬁerfx}ag gij(’r?vl'ltm ct&n Ind B&ieRbB61H g%o@th fsdkio?s Thu, us, the

Spi nosyns are-useful for treating a numb woun

preantjmacm:mnt dlrsicompassexthnptiminisipitioosy atsleam @na spmv&ym im

VO in.various wound del s., The, huma 0
conffntBon Bish Abe Shohr BoSahTart<u & RS A dtlEh Bl Spung
heali®f el rate or may be healing inpaired. Wen

adm ni stered to an individual who is not healing

i inaherS@leSm qi ks /proseat mvaamrnprgnat@tﬂleth@almgcceﬂ agpiemotihand
othé}qxzaon%d%ag%e(\hﬂﬁgs rrgpc%g%?)c%d\{l@eesnﬁgglgggné p eﬁclggv)(l)H%(% at 8 normal rate
or addidalihg irapaeedt o facilitate the heal i ng of wounds whi ch

woul d ot herwi se heal sl ow not at all. A nunber of

af fThespinosnsafdheprgennt inyss %Wdr@é%mtlarmsmwad Aty clinically

usefumf%itfnqﬁgt‘ing \;&ﬁﬁﬁleﬁfiﬁé bEKLARE including surgical wounds, excisional

wounds, deep wounds involving damage of the dermis and epidermis, soft tissue injuries

such as muscle tears, eye tissue wounds, dental tissue wounds, oral cavity wounds,
wounds and ulcers of the gastro-intestinal mucosa, diabetic ulcers, dermal ulcers, cubitus
ulcers, arterial ulcers, venous stasis ulcers, and burns resulting from heat, exposure to
extreme temperatures of heat or cold, or exposure to chemicals, in normal individuals and
those subject to conditions which induce abnormal wound healing such as uremia,
malnutrition, vitamin deficiencies, obesity, infection, immunosuppression and
complications associated with systemic treatment with steroids, radiation therapy, and

antineoplastic drugs and antimetabolites. The compositions are also useful for promoting
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and conditions include diabetes (e.g., Type |
di abetes nellitus), treatnent wth both steroids and
wmeewss1®s®i d phar macol ogi cal agents, and i scheP@T/US2004/011268
bl ockage or injury. A nunber of growth factors have
been shown to pronote wound healing in healing
i npai red individuals. These-§rowth factors include
growt h hornone-rel easing factor, platelet-derived
grom h factor, and basic fibroblast growth factors.
the hBM$hg dFoundPLESERed WAMEREHeRa BhSRCIRREP HHaR> @%.,tcﬁf‘onic venous
admnistration of at | east one spinosyn Irn-cofjunction
leg wcets aanseddry anompagment ¢f Yeactosisutatorytsigemag@m andiorc h

. t d,.healing. The..spi f th t )

ins RN S P B PE Comi ke B et e Bl RGOS, fpsrcasing

the \WEHIIIE Streh@ S St plerBIY HACPIdRHAGBRYAES; dnd iRMERMSs thBBHherence of
heal wounds at a nornal "rate or are healing inpaired.

skimgwafts it avopnd bet andte spmabdnte-¢mihehalizetiomfrdm the wound bed.

par i cul.arl nosa e clinically useful in
stP%ﬁ?%#?ﬁg%ﬁgﬁhdmﬁggwghés%ﬁmﬁké%bg%Fﬁc!uding.surgica
WO UTiitSspir@% ¢ Sdritddtions Hfé@i%m;ﬂ’%eﬁif_é@lé DS de@idal Buents that are
danagg of the derm s and epiderm s, soft tissue
knowy tbie aisefy iprphazmaaggtical comppsitionsy Such g sliluentp inslizle but are not
: a [ , it n und nd ..
lim Lot S SHRAPURAE, dcfht, SRy oy bR W RS B ions
therebf: €Tis, fodlaulatidn shoudd suit thebidde T udmBiSatiant Bfdfahbly, the
ul cers, .venous stasjs ulcers, and burns resulting from

phapageutieal sempputions Witk hesivpnplateddrradmisstiaioneat or

| . i s . ndi vl dual s
O S S U R T el
cominnatnivat] omegpranah pasrmecewtically medeptabtd dxicpients/i It auiil be

defi ci i es, obesit i nfection, | no ressio
SR KRS P ERE bl S ool AT LRy S350 2P
phalélh&&uﬁ&a@ %%Q§siti6&ddf@%1é ?xgséntﬂ &v@RNon BNFLENERAR RS lﬁ‘ﬂt&ding

rugs and antinetabolites. The conpositions are also
physisishuyittie theprcopaef segnd melisal judgmert. Vithe specific fovipattéelly

.t h.ischem.a and ischem ¢ inj.ur .g., chrani
ol G B St RABE R Bt it iisnit e S ahgpston
inclQding \thealyPE ¥nSJSdr€o M thé %S]B_OI%B dé BE adHasetf heispareNc cdBposition,

pronoting dermal reestablishnment subsequent to dernal

inclpding WheHier aaafheigpeenieifiwabisis caplaviediige s bodp weiahti ssnemt
heaS : sg)? él?(g{;liteg Eft‘ tgllé ggﬁ’e?h’t tgg greﬂgrbg%lgx%?%g{gattlfo;r}rsliog%go?a%ﬂﬁl%st%tion, and

woun
ratelof eR@etibredf tht campodgitiod; thndirbgonefthé trbgtthenAsinys gshch as a
herein, by "individual" is intended a hunan

chemotherapeutic agent) used in combination or coincidental with the specific
composition; and like factors well known in the medical arts. Suitable formulations,
known in the art, can be found in Remington’s Pharmaceutical Sciences (latest edition),
Mach Publishing Company, Easton, PA. The “effective amount” of spinosyns for
purposes herein (including a spinosyn effective amount) is thus determined by such
considerations. '
The pharmaceutical compositions of the present invention may be administered in
a convenient manner such as by the oral, rectal, topical, intravenous, intraperitoneal,
intramuscular, intraarticular, subcutaneous, intranasal, inhalation, intraocular or
intradermal routes. Parenteral and topical delivery are the preferred routes of

administration.
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The spinosyn formul ati ons may enpl oy suitable
phar maceutical diluents that are known to be useful in
wWeb@smeoeut i cal conpositions. Such a diluents POYUSZIE4/011268
but are not limted to, saline, buffered saline,
dextrose, water, glycerol, ethanol, and conbi nations
thereof. The fornmulation shopl d suit the node of
adm ni stration. Preferably, the pharnmaceuti cal
conpositions will be formnmulated for adm nistration.
TheTspinns ﬁgre%}’alb &s AAEmBLeRt 1%5“&% td Hloﬂ&agf{ﬁﬂﬁﬁfﬁtsﬁgtﬁln which
conpositions in co i natl on Wi th one or
inclida ﬁntmenmuscmltﬂamumphm’apmtemaﬂ,pn‘ezmtanall $ub¢mﬂahedme and
. .understpod t hat en administered to a human patient,
intraprticylgt wyectign pyd H’\s?‘gﬁ%“ of the pharmaceuti cal
co t '
By TP ey DS hre ML i oy LR
effevtinie dal trqamig therspecifit mdweonf Ircmbktmasqseﬂtmspmlokm dosage is from

r rticular patient wl|l
sbafjh S B RO Smedte Pody AR FEnaarR goioal i pates of
adn@lﬁfitﬁﬁ&[ ,89mplontshercr W&e tHeti R AGRIRUE Tow b56.05 ug/k% body

ecific conposi tion, including whether anot her ent,
wellg t. ﬁgy exa@pbnm tbgl ep_jamﬁcrp@seagﬁtopi@gqudlmsg‘hhqn gnmagqrsaire preferably

ealth, .sex f t he of ..
sl fRrL PR Ploc Mgkl nin s g igpeocrtr
adngixibetid@osdges he EEEROE/ atdngﬁlsterrétfﬁshwa@bumom o/k$ &0 about
treat rrent rugs (such as a chenot her apeuti c agent

501gdesibady weighs ard mere weferdlnEpaabont 0-aie/ke thebaypspe/kec
%p%ltlon and |i ke factors well known in the

al arts. Suitable fornulations, known in the art,

canAbe gém:mlanbpbsRmﬂ, thgtroml plianlﬁh@erwﬂiaﬂguwf@ﬁkfe SeioaMcEshe

(latest edition), Mach Publishing Conp East on, PA

spingsgn agminisiercd pagRiSTAIL widfbegpithrosp ez of ahou%@ﬁ pedegiday to 5

6 AU ST RS LRGBS AT Bl

thempémmé‘dlﬁdrﬂ:itﬁl af givhe cpitemendly, thy spihosn 1$T131¥)1daﬁ administered at a
adm nistered in a conveni ent manner such as by the

dosgragp of alaut 4P Metkgfiognto abiont Fofieebedous, githerherl-# snecions per day
or b AR Bl DB ARl P R R o

1ntravnmbe§bag3aﬂ1ﬁmn&rr&btt&rydldt@ﬁlrﬁagl alstebd staplyyed.e the
preferred routes of adm nistration. The term
pa‘?*é‘fﬂfl@? af spinesyn dieama apnrarsdp bp optimahis gestingied longer than a

cert3ThMihm 193& WhEAR 1 R4 H%% af})f‘ﬁﬁtﬁé(r%n QY. lenﬁth of treatment

I ntramuscu I ntraperito Intrastern
needetbioutbacree uhar@mdand the interval following treatment for responses to occur

will vary depending on the desired effect.

For parenteral administration, in one embodiment, the spinosyn if formulated
generally by mixing it at the desired degree of purity, in a unit dosage injectable form
(solution, suspension, or emulsion), with a pharmaceutically acceptable carrier, i.e., one
that is non-toxic to recipients at the dosages and concentrations employed and is
compatible with other ingredients of the formulation.

Generally, the formulations are prepared by contacting the spinosyn uniformly
and intimately with liquid carriers or finely divided solid carriers or both. Then, if

necessary, the product is shaped into the desired formulation. In the case of a parenteral
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intraarticular injection and infusion. The

phar maceuti cal conpositions are admnistered in an
w@ewani2oshi ch is effective for treating the spRCI/UE2004/011268

i ndication. In nost cases, the spinosyn dosage is from

about 0.5ng/ kg to about 50ng/ kg body wei ght daily,

taking into account the routies of adm nistration,

synptons, etc. However, the dosage can be as | ow as

0. 05ng/ kg body wei ght. For exanple, in the specific

e AR S O BRI AL o
Examlsles o)f suchtamisaseliclanmhciude m@sruiaahe Ringer’ ssdoldianQind dextrose
dosa are eferabl y. admi ni stered from about

solgiqas Ik@qutee lesssmqb PRGXebeNS s el ole{g;ﬁdarﬁ@}sg useful herein,
as @él%ﬁﬁﬁ%ﬁﬁeé r%ﬁ%ﬁn%aﬁ&%’ KBow R iPRe Ykt éi?iq{elﬁg}md in

bodywei g a gener préposition, the
Rerpdngtowéx:ﬁhrtrnmaédtgcaé.ﬁcfzewes (etestraditivin),a¥la¢thRuldishing Gompany,
d istered parenterally will be in the range of
Eas n‘E{AO 5 ng/kg/day to 5 ng/kg/day of patient body

vei gt topiehlt dagtBiiratfh, RRhRMRROYGh o Wirmehis! cr@ﬁn§ Whi gats may

to thera eutic discretion. If given continuously,
be wysid bty obages deicoibed sbayd fdbmiostpmsididnat Smtalbbsbrmalaaom‘ known

bout / K t t 100
in BO%ticah BetrakEnde it ST e e lntf s, Mach
PubliRh#h§iCWgpank FRaseora@l €, using a mni-punp. An

i ntravenous bag solution or bottle solution may al so

be @inimeyis gencaalbioue peepsredssingoitpar €1 eaviresnonpprsasiss. tane

con@ﬁ%ﬁ%gf H?éd dAa{{s o(f%?&{o@&gg %19 s \;Jlﬂgen e ré)_fa%r t a'r %glgér?‘;j n}é or (2)an

absbibant breelti. eﬂ&&d@dlsisﬁng)bﬁzﬁfy\@hyﬂt@ﬂg Qfbstifbe bf@bbtﬁh@s‘dfﬁimh can
followng treatnent for responses to_occur wll vary
absa@p‘@ﬁaﬁa & FAmple a@é@rm@daréﬁme &ustomrily fplowiag fprmation of the

bas?or néuﬁ:l %‘g {r30s of sBftent AROALUE %c%xé]l? Ig%@ﬁd&gﬁ%ﬁ% dé gdded in an

generally by "m xing |
am«ziegaﬁerdurigiﬂlaldem;qd donc@tnanom dosage injectable form
[ mul si on)

t ensi o
phaﬁ%a%lg dts Qlippl seabignspil BeResipt an Olizphass figterpalphpse),
conﬁﬁ?ﬁlr{got?bi%aﬁ@ﬁk&%l&' Eﬁh%ca%oﬁshﬁldjﬂé FHYESuBR s waxes, }[)etrolatum

concentrations enpfloyed and is conpatible wth
mlner?é rddinshihe liks¢, alnﬂ@nfaqumlls ahascr(cor@lneusaphaye), tdreprising water and

any \%’t?}?’l %oﬁl‘tﬂi}g Q ance r e %{sea a?t mfﬁe % atsgsear% %J[agl IZ¥H by use
of an emulsifying agent, for example, a surface active agent, such as sodium lauryl
sulfate; hydrophilic colloids, such as acacia colloidal clays, veegum, and the like. Upon
formation of the emulsion, the active ingredient (spinosyns) customarily are added in an
amount to achieve the desired concentration.

Gels comprise a base selected from an oleaginous base, water, or an emulsion-
suspension base, such as aforedescribed. To the base is added a gelling agent which
forms a matrix in the base, increasing its viscosity. Examples of gelling agents are
hydroxypropyl cellulose, acrylic acid poiymers, and the like. Customarily, the active
ingredient (spinosyns) are added to the formulation at the desired concentration at a point
preceding addition of the gelling agent.

The oral pharmaceutical formulations are prepared by known procedures using

well known and readily available ingredients. In making the compositions, the active
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and intimately with liquid carriers or finely divided

solid carriers or both. Then, if necessary, the
wEe@dncese s shaped into the desired fornul ati oPCT/US2004€11268

case of a parenteralcarrier, preferably a solution

that is isotonic with the blood of the recipient is

enpl oyed. Exanpl es of such garrier vehicles include

wat er, saline, Ringer's solution, and dextrose

sol uti on. Non- aqueous vehi cl es such as fixed oils and

|

mgfé Bé.% (\))v:i:ltle glgﬁa ggﬁﬁ;&;ﬁo\?ﬁlﬁ{l g%%lgq%sglt{%all%qcc\éﬁ %)lﬁacsémetr or diluted
by & amribe of emdsddnmﬂeﬂa reirien whichPhay beieetié faxal ofSciapRnaeSsachet,

Iate t edltlonkﬁhhhch Publ i shi ng Cbnpany, East on,. PA.
papkpp ¢ B C&alran&fa oy the pATHAT Sorvss 75 Pak et Srpathesassolid, semi-

i nt S
T R R
ingfeliamtl| Tﬂhmsptl& coknpogitiohfcadnte iarle focarof lneﬂ)léts;lmkﬂs ipowders, lozenges,

Rem ngton 's Phaynmaceuti cal Eci ces | atest edit] %
SUSREPT ‘r‘lélﬁflﬁj ﬁasaﬁyupwe BA seigtingapes, and the Tike.
genﬁfa@dktyon% RhPIERE 'b?fhe ?f (a}%he%s&’éeg AGLRBYE above
base, i.e., one conS|st| ol ls or
for hympqmmmombletsmltmma numbeleofpam uiaaetrmia lovovmi aseudditives or,
one consistin

excSiptre) e SURStalen b DaiE e R B P Cr - P ad segption

cha&“ﬁie@fstlcsf t@ﬁh@ &ﬁﬂﬁha@mn@ﬁﬁl‘b’(ﬁﬁg HFudn®) 8iddBrs, SHGARdI th¥ricants. A
omnn? formation of the base, whethéf ol eagi nous or

fuﬂhbts&:mble A addeldéulaitancwherlpﬁgﬁoaweemdltwpi d@styahlsr)phamealad ded

el BB B! B2 GRS EeD R ERHE bRl g, and
in thé1egse of tRdvetbiedabRBASeYors GRNPidetdnnty dg6RtsCatd i the ¥&6 of
oils ydrocarbons, and the |ike, such as waxes,

conﬁ@llﬁ%reé%ﬁqtawtmowmem PT WaRg of her P%léblllﬁh@tﬁﬁlnﬁq%@ﬁﬁs
h “ »
\Rﬁ?%? ‘ }ga?ﬂ:%f;égfﬁg%l S?&%@%le ftqgﬁ: %Igtltﬂcg%a‘égg l?&l}q ifl"_ﬁ;}/cq%lent must

be mmmbleamh teadthdriizgredibyts o the Fornanlatton dil foy idelgtediganto, the

for a surface active agent, such as sodium
13“P§E4§1 Ifate hydrophilic colloids, such as acacia

col fnghflp Hetﬁ ¥ %g%seﬁgﬁvé faﬁnmahsns 9&% foagt | on

of the emulsion, ctive I ngredient (splinosyns
Remgugtoo selthdr yzaaenézcaﬂﬁtmﬂzcem(lanstadmm) Mach Roblishieg €Company, Easton,
PAdeswed concentration. Cels conprise a base sel ected

from an ol eagi nous base, water, or an

enutisd 185uhs BeNSdHbrR AR, coﬁ‘ééﬁﬁbla@é wahed @:ﬁ@ Aedskingsor thdages

the base is added a gelling agent which
comprising a therapeutically effective amount of a spinosyn or a physiologically

acceptable derivative or salt thereof. The bandage or dressing for wound care comprises
an outer fabric support, preferably an elastomeric fabric support; and an inner pad,
wherein the inner pad includes an outer membrane surface, preferably fabricated from a
film-forming material, and incorporating a therapeutically effective amount of a spinosyn
or a physiologically acceptable derivative or salt thereof, preferably spinosad or a
physiologically acceptable derivative or salt thereof, at the dosages described above for
compositions in the matrix. The pad may be integral with or separate from the outer
fabric support.

The spinosyn is ideally incorporated into the membrane maxtrix, but may also be

incorporated into the material of the inner pad contained by the membrane.



10

15

20

25

30

forms a matrix in the base, increasing its viscosity.
Exanpl es of gelling agents are hydroxypropyl

w@edosalse, acrylic acid polynmers, and the | i KBCT/US2004/011268
Customarily, the active ingredient (spinosyns) are
added to the fornulation at the desired concentration
at a point preceding additi-di-of the gelling agent.
The oral pharmaceutical formul ations are prepared by
known procedures using well known and readily
avairh ek iad8l a@ﬁ‘\‘}esagehﬂs Rt iR 9hd HSlymenp ﬁl%{ﬁ)i Qat thipfation
activei ngredi en usual Iy be adm xed with a

is iphibitech eedi peroaiting th@gl@;ju%lbeleascaxvpr teme obppidedynt ed by a
carfier, or enclose hin a carrier

o
C el Sithegporet st dttheoorises in tg (il Pl piSingh liquid

perefm& Bb(ﬂbﬁglde Ve a kiRrfaabhtePEoveeENRS opfoflFi liql!lﬂi]impdﬁdous and
a SO|Id, sem solid or liquid matérial which

an d@ﬁpdveasb@dy\ﬁémoa%betwm pTI@mmn@‘ra iabsarbet bpﬁjear&cf@bm@ted

r.edi Thus e oS}t € P he .f o

fol A Mooy PR s AT Rt b Lfpun Rl e
magRUbrShefsutusiGhedes @ ensufe/thbibe s ﬁf)fiynaﬁl th drak@ngEb&t proximity to

capsules, and the like. In addition to the active or
thepw@imdpeut i ¢ i ngredi ent, at the dosages described above

for [ rt

ot gﬁ?{a{ﬁgﬁi&fa@ ot g&@zg’ (}ﬁ% p‘%ngdggé i?s ﬂgﬁ@@%ﬁhﬁ%h&% a natural or
synitigdtie mhehisratebipfilne farmpeg tateaitl @ffeﬁmelocbrﬁgamb o€ 8msganie, anithal or

ressi on characteristics to t he forrrul at| on
Vegeﬁﬁw&@a ofifrore Rlagticspnaipdals., Fop exammics figtieqlatpisios £ippg vegetable

f V.,
sy gF FoBPhy R Of pARCOLR F1R] RPAGT: DEARS plfrlidion
polfvinyhledidesfulgicetatesalr pabamidestwiish greaag aceated as a film or
di si nt.egr ant colors, and in the case of chewable
membfAngia ! UrSHQSiloW@’ and sweetening agents, and in the

cas sul@im&l%‘l?m@h& gl easI8as Bl 8¢ Bot 191@1&% rsﬁas@fc OMRURS
or other so y-retarding materi al s.

silicpisshased materieh mbwe‘dwhe@ptt@spbtalatet (PES )r@mﬁ@n,tmétedeli’acrm velour

Daftop i aifin S0 s s TRIMTR RIS Farh bolai iy Ghles
sildshe clagioingt, 8ilicohd) elistet, PMMA (1Rly-dekyinsethdcr@hied) Mgex,
representative formul at | ons, can be found i n Rem ngton

polygropyispeiRaupelzeielisaelnlose poivyind elcelok Y@, Mach
pol i A RRE N, (PAEARE pR MRS Whyaen lonitile) @A),

flolathgigesohenpilicpagylent (EERpEelorc@TFE) sfobelyhievetharsofimid

of a spi |}osyn or a physiologically
mixtures thereo

The simplest method of incorporating the therapeutically active compounds into
the polymeric material is by direct compounding of the therapeutically active substance
into the plastic resin before casting or the like.

The film or membrane is ideally fabricated from a hydrophobic polymer which is
both liquid and gas permeable, but impervious to the passage of micro-organisms. The
hydrophobicity of the film or membrane is a useful feature in that it reduces the tendency
for the film or membrane to become attached to the wound site.

The amount of spinosyns incorporated into the formulation is not critical; the

concentration should only be in a range sufficient to permit ready application of the
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acceptabl e derivative or salt thereof. The bandage or
dressing for wound care conprises an outer fabric
W@ appo12950 pref erably an el astoneric fabric suppor/us20a46i1268
an inner pad, wherein the inner pad includes an outer
menbr ane surface, preferably fabricated froma
filmformng material, and-iRhcorporating a
therapeutically effective amount of a spinosyn or a
physi ol ogi cal | y acceptabl e derivative or salt thereof,
orBE LB IR AlaoRNaA R R ee e a Rt of
spinebpmse for conpositions in the matrix. The pad may be
integral with or separate fromthe outer fabric
SupBEstomAEy ppys Y orrulatiends Py APniisdhth ariated il dgpandpon
UFREeaNE cBREhirhifo 5’1"5?31{@ Bh3% emLRGeA POEALSEY, th Srmulati
WOthe ﬁatefial gf g%e 'hne%lpad cont ai ned by fhgy rniaton
willreenipphgttto Thewbhmd apmudmoalt hiformliig frematemtO.1 pghehlsbut 6 pg
.the polyneric matrix_ sqo that mgration is |nhibited,
SPIngRYPSIPEF Bt of Wetchd rgfesrilinithy nlizd ameyet ol spHoSYF will fange
. .
fron] Bl 5 e o hoRRES (1l R host FREFCHRPIA 56 D sug o abon
0.5 hed?si de liner, a separate outer cover sheet,

optionally liquid inpervious, and an absorpbent body
di Spisastintiweyelsn be Thminisiersd tathg/coe talsew lassimal gloag izipges,

. fabri fr. i al s whi [ . a.
e SR BTN S L A SRS e

matSpinosPiis daftadiotelihttddassiPpgdsiniseranmuhenisabinuté to treat
spingsyn is in constant close proximty to the wound.

dis s,iipjHEes angrgaihalogies ofthe sesal mucedhad sious spiiciip dp hymgns as
ﬁm4f$%¢§&hﬁgs hﬁg%ﬁnpatural or synthetic nmenbrane or

ormn terial of either organic or inorganic,
aniSpadosgiis are gtiedilyefonmulgied in ochiéleoan apdoasdritmsion of about 0.01

materials. For exanple, from elftins or from
He/mbyetlapgalgpreteraltly Ot diamy tor Bﬁwg mle atey PH pF Ry S3p @bout 8,
. . ti . .
prof b 5 AR 2GS BN ALSUENTR . il it
use af ecrtaiisdf the faegding exdpiants) dantias, crstabilemes may tehdt insthal

may.(guLtable Eolyneric mat eri al s i nclude but are not
formatipniod gpipesy®s2i&t i ¢ or ot her silicone-based naterial,

pol %ﬁ}&ﬁ/ﬁ}gg&ﬁg@hf ™ @b@d (PR} or HARI-Q8%e c%ﬁﬂaliﬂl??s‘,j for example,

Dac , ron, polyglacin, nylon, si
sealpd hyptley beviels( #n aquedysisobitioarne as pbfophilizyd fahiuatiodder

recom tle)t]%sgll%ﬁé.? h@‘?%ag?”ﬁrg of 3 h}!ﬁipglﬁ;]zgd [fé%gxia?{oh, PWRials are filled with 1
ml of sterile-filtered 1% (w/v) aqueous spinosyn solution, and the resulting mixture is
lyophilized. The infusion solution is prepared by reconstituting the lyophilized spinosyn
using Water-for-Injection which may optionally include one or more antioxidants.

Dosages may also be arranged in a patient specific manner to provide a
predetermined concentration of a spinosyn activity in the blood, as determined by an RIA
technique, for instance. Thus, patient dosaging may be adjusted to achieve regular on- -
going trough blood levels, as measured by RIA, on the order of from 50 to 1000 ng/ml,
preferably 150 to 500 ng/ml.
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pol ypropyl ene (PP), polyofefm cellulose, polyvinyl
al cohol (PVA), poly(hydroxyethyl net hacryl ate (PHEMA),
w@eiogfigoyecol i ¢ acid), poly(acrylonitrile) (PANCT/US2004/011268
f1 or oet hyl ene- cohexa-fi uor por pyl ene (FEP), Teflon
(PTFE), copolyners thereof and m xtures thereof. The
si npl est met hod of incorporks-i ng the therapeutically
active conpounds into the polyneric naterial is by
direct conpounding of the therapeutically active
substance into the plastgg, &Eﬁgp before casting or the
like. The filmor nenbrane 1S ideally fabricated from
Topdcdl pgphipdtinn af spixiogad impiovek theshdxding dof wpminds firvon dhdesing

ope %%%ghg%l(gﬂﬁiy%w O G‘éﬁ‘8%§|§l E);lsz?g;ehgffi | m or

MerdfsaRed hid thilkdked Nfe?ﬁb WiiBhd dte biiAdsel Ymﬁﬁgﬁhg?ﬁvcﬂ‘ﬂ% surgical
tendency for the filmor nmenbrane to becone attached

rempeal tofi onb berdingi skin frdthéhaerotehtarest ambwhc;slpméed reduces

RO ST e Sh e kBl P31 o

treaféﬁr\ﬂtﬂ7 1 @astVnaPPbpifedald@Brosbl (Hdref ermleat fdarfoﬁlﬁu&tm) Spinosad

wound are€a in an anmount which will deliver the desired
aercgplpia applisd tepicalbisipribe wohed vutdtvostarith preduait talsing care to part the
formulation to be applied to a wound wll depend upon
wound size and concentration of spinosyns in the
Tabl€1 NBpibsddherdseniblayiont he formulation will be
applied to the wound in an ampunt affording from about
0.1 ngto abqg(gmlg ¢ Spi nosyns per ¢ RUsntiiyo ind.
Preferably, |t \pp |ed amount__of spiXm®¥yns |wi | | range
from about Q.Spinapall &Mt 2 ng/ cnl,| Oadd, npst
preferably, [[ARBhaROUAGF425ng to aboph 0.5 ng/ cnl.
Spi nosyns meyCRb#RxREnAHRBIRkEI®F [ 0.0sne €ye to treat

l acri mal gl e tLHHﬁPCFO SOr dersﬁf TPt | ogies in
humans as a I,P grop,—otr—t hi-cketred—t qm d, a gel .
rdpyl gaflat 0.01

Spi nhosyns ¢ eim"fﬂr*:—:s:—:!!" Hrratstered to the
ng_sal ?/mcos Irarqtlpﬁg tgsr’(? sorder |yn| ‘Qr es _and
pat hol ogi es |dfropyenglsedl micosa and|dPnus epithelia in
humans as | i|go¢idnidedpsteor in a spray6fdBm $pi nosyns
are typical |l lyI'wesnmdl at ed i n vehicl es2at a
concentrati drpwp xggout 0.01 ng/m t¢350 ng/m,
preferably 070T ng/m To0 10 ng/mi, at a pH of about 5
to about 8,

The mulesing wounds of 18 lambs per group are closely examined and assessed

for evidence of wound healing at 7 and 17 days after treatment (Table 1). Scab formation
and wound contraction are scored from 0 (complete or normal healing) to 3 (equivalent to
no healing). Hemorrhage/serous effusion and impaired healing are visually scored from 0
(absence of hemorrhage/effusion and normal healing) to 3 (severe hemorrhage or

impaired healing).
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preferably about 6 to about 7, nost preferably about

pH 6.2. It will be understood that the use of certain
w@booshesor egoi ng exci pients, carriers, or staPCT/UE®0£011268

may result in the formation of spinosyn salts.

Spi nosyns ordinarily will be stored in unit or

nmul ti-dose containers, for-Exanple, seal ed anpul es or

vials, as an aqueous solution or as a |yophilized

formul ation for reconstitution. As an exanple of a
Taﬂlé’ 9 pﬁ'hé LE&eg of” R{pf%l ih&ad a ?%lmatléfh 8h SvoAh& hedllrg8H sMécpafibr

of steril ltered 19 aqueous spi nosyn

nuﬂsnthpmwnonand the resultlng n1xture i's Iyophlllzed

III UOI JII ﬂ 4U # | C U|| l|
he 9Wbhi |zeg°a§’p| nps ﬁwég? 5?3 ¥Nj et %%ﬁ.mg
ich may hnE(? Plll\/ é ]gm: hed
osabe¥ nal dlsp bk ar r”éno d17n a ﬁatl ent17spe0|?id 17
mhingeated pOD4i 06.58 pretet pOMdned 0d@nclent08t i pn0of
piSpasad aclo4 [y 0i n| thes b] omd, | ag.1det|er moned| by gn
RI Aagrggcnni que, for ipstance. Thlis, patji ent dosagi ng

#G et -;Jn Ji‘o%ﬂscbfbs%&lbﬁélﬁgﬁe?%élﬁ{g on goi ng trough
E% dorpl

nuV oD Os
ol®

RI'A, on the order of from
%83176%13 pre#}g;rably 150 to 500 ng/nl. Exanpl e

T t he heal
%ﬁ?@%? B P 2168 6RO OR oM g gaetion of
mul%%%ﬁuﬂ?ﬁ%&te@%%ﬁﬁ@l% ed &@mﬁ@dlbﬂgﬁgﬁlﬂeé\@&bf@ for wound

s are nul esed ( mul esi ng I nvol ves “sur gl cal renoval
contodctinn o Bybdataiys giterknwlesing rshe¢retrented with apinesaddave iwhmaved scab

formt g s EE LA e b s RSB o g dneine

impesdd &oRndl heaingdc }%aﬂe(y with @nftatddredriros Bharpsad aer os 0|
(refer to Table 1 for fornulation). Spinosad aerosol

i s Topjsial enplicaligrcef spinoses torfbe muastigmeynds éshagp pill result in
BRSS9 P08 oG EaRl G PR s
impReem@hoiuvaind hehlipeddtusXa mheraﬁenm@f asmaﬁdidg fz&tors such as blow

evi dence of wound healing at 7 and 117 days

e Baﬁf{ an antibacterial

fly strikaatipevieverthe f‘émll}atlosd]é?ﬁ dhiferpgReARe
comﬁ) d, 2k Hﬂe&l & PP forf QHToﬁleg(ﬁﬁﬁ@#elhﬁlbﬁrba@t@ﬁmhfectlon may
eal ’'ng (eqU|v nt to no healing)
alsoHi&rhalvmlgagt&)’sﬂﬂ/e efifsctefnf weurairheaholg imtbai exedipleeal i ng ar e
visually scored fromO (absence of henorrhage/ effusion

and normal healing) to 3 _(severe henorrhage or
Example 2

Topical application of spinosad improves the healing of wounds from Mulesing
operation in sheep. (Study number T9CAL0206)

Tail-docked and crutched Merino ewe lambs are mulesed. Approximately 46 ml
of diluted (125ppm) Extinosad (refer to Table 3 for formulation) is applied to the
mulesing wounds of 150 lambs using a small (2 or 5 L) pressurized garden hand spray
applicator available at man retail stores having garden supplies. The container or
reservoir is conical shaped and pressurized by manual pumping. The spray is delivered
from a cone nozzle. Spinosad aerosol 4mg/g (refer to Table 1 for formulation) is applied
to the wound using an aerosol spray until the wound and surrounding wool is wet with

product. Fifty sheep remain untreated after mulesing (control).



10

15

i mpai red healing).Table 2. The effect of topical

spi nosad application on wound healing in sheep after
wOori0es12960 oper ati on. Geonetric nmeans. Low scorBGI/US2004/011268

i ndicate better healing. (r)Nunber of affected sheep

out of 18. At day 7 after nulesing, sheep treated wth

spi nosad have greater contrbeti on of nul esi ng wounds

than untreated controls, as determ ned by | ower nean

scores for wound contraction. By 17 days after

mul esi ng, sheep treated wth spinosad have inproved

scab formati on, wound contraction and reduced
Tahl@&oEKhw@dé%ﬁg/Isemm@dbfm@la@ﬁp i ndi cating i nproved

wound heal i ng;—conpared—wth—untrea IIl ol sheep.
Topi cal appl I(Ibalﬁpo(mﬁntof spinosad to E@ Ve3| ng wounds
of sheep wWwiHhresult ini asald oved-wo m/(me:ul i ng 17 days

after treat Héﬂn%%@?%@ with unLL@agﬂd aninmals. This
I mpr ovenent iVeegiwund _heal i ng_occurs|in the gdbsence of
conf oundi ng |fPaatedGXIsuch as bl ow fl y0&tri ke.| However,
t he fornul at/ipesp&REIVdd1t hi s exanpl e1@l so included an

anti bact er i aix @REEPRE, chrorhexiding, The gbility of

chlror hex! di i Bnl P08 ok pREGHEDIES | ToeCrT o) My al so
exarrp| e. gEX'PvAUIﬁ]iLI Viné /‘ﬁ n::qll :Ir\nt JQ czlfl Ie i nosad
i mproves the I}QH}QI‘,PM[,A(@-4 éxﬁﬁﬁ)ﬁlilop) ﬂ/lsl esing operation

in sheep. ($MReisnipadimseter TOCAL0206) T89-R- docKed and
crutched Mer i no ewe | anbs are nul esed. Approxi mately

F o PTG TrLmB B LG PR GSIHG D ARRS OFer o

penéé Bf | apsutESihe garﬁ‘bssa[f@ bbsetvedndan witl §SRWIRAHEAGREAs
hand spray applicator available at man retail stores

twithlging n@tlgatmaéntngﬂmha gsa otempimgtadiarfest ape ideatiBed, ol wenty-five

a3 B o U5 BB R TRA i T

wouk@lk 8584sed T8 Fidened 6f fly Srikabh@wbuhidhedliag @étﬂ& “pngcabSormation
applied to the wound usi ng( an aerosol spray until the
and wenad camgrciion eERAsaTedgrane 8 cqrgplﬁ@torwmaléwaém@tto 3 pquiyalent to
jaanetl I
o RAREH, KR BREER Ol ol PULREL AL GRRL G TEOAS rom o
(absﬁﬁg@of&feﬁrﬁmh‘age’aﬁﬁma&ﬁ aﬁdnmﬂtahh&hag)etom(se‘mre Heraodhdyelod
O/er a

1mpa1re(f) healing).

Table 4. The effect of topical spinosad application, delivered in 2 different formulations,
on wound healing, and the presence of fly strike and infection in sheep 14 days after

mulesing operation and treatment.

Group *Scab "Wound "Hemorrhage/ | ®Healing | ®Larvae | ®Infection

Formation | Contraction Serous Impaired | Present | Present
Effusion

Untreated 0.15 0.15 0.15 4 4 6

Extinosad 0.06 0.03 0 0 1 0

(spinosad

125mg/L)

Spinosad 0.03 0.06 0 0 0 0

Aerosol

(4mg/L)

*Geometric means. Low scores indicate better healing.
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period of 15 mnutes the | anbs are observed and any
wth signs of fly strike such as twitching of the
W0 a005/113956 i ng at the area or stanping of a fOOPCHIS2004/011268
identified. Twenty-five | anbs fromeach group are
randonly selected and placed over a rail and their
mul esi ng wounds assessed folt7-evi dence of fly strike
and wound healing (Table 4). Scab formati on and wound
contraction are scored fromO (conplete or nornal
CNbeabi sXpffetRd3néepatit yabent to no heal i ng).
Henor r hage/ serous effusion and i npaired healing are
visually scored fromO (absence of henorrhage/ ef fusi on

L R 9B SRR REAIF Bl or o
marfifal spespd 28pRY I cshbivdmpraiet iviaind tealing? aslefille@tced by a reduced

faormul ations,. on wound heal i ng, and the p{ esence of
scorefl foryeab Efémahan,.\ml@étqoaﬁathn%é@& prgseggs Sf hgnpaphage and serous

r
o R el B KU BT By in Pl Feahtt
growgh @aene ofithe aﬁlm?ﬁs arShedmgtimpaired cmmphredpmh)% hehlmgumbmlred

.as_an e s | ati on 4 /L S manyal spray ..
g B Cerwer RO tim Liigila Gupdu g eyt in
4 ot o'i° ed Ldﬁﬁé’at&f&{rﬁn%l El%reﬁ Séb%H)a?é?f WRE bR she\éﬁ wach @@ @Jﬁ%éaﬁa‘a with

and the presence of henorrhage and serous effUsion at
Extinheadpancab shieep froRutht lgesupdreatedobith ancz@dshl@etpi énizntioreat the

ol ST RPIE IR Gt BB WEF R4 T O yary i the sroups

treaf¥Ai it §pineh@d in the untreated control gr oup. Larvae
fromLucilia cuprina are present in 4 out of 25
untTapigabieaiment of melgiag wogbdiowite spinpIad refidis @hmﬁo'f@cbwound
nosa
hea]tnﬂ%ccgn% ol ﬂt@%ﬁl&%ﬂt% %Cﬂlﬁ%i(an%ngdgsd gsa see;%g(iln EQa ﬁlgel bogérzmg is

1mptd\%nﬁﬁﬂﬁdv@lrﬂmeaﬁng3fs aﬁedihpanﬁbcﬁ)mﬂuéﬁd iRfzctidrepesiand rdticed
unt r eat ed group, but absent in the groups treated with
presgpeefdadilioTaip@glan ae at HHPrOYCARE B5 VA RSFHBS OGfufhregardiess

oftl\?mdo{oﬁﬁﬁﬂﬂoﬁ 654 %f' %Elaagiﬁﬁgq @H@@oﬂﬁ@s‘ dt %1@2%112&1 rmore,

untreate COﬂ ro , asS seen I n
spimba:d( M th@labsaenicﬁ'pf chlemexidiner{ Extinosdd hie ab]ertg enlsance wound healing.

.a red ced i ction t r ce
This 38 BTG the AR S R i P 1 BTk GGG b he
effe\é@éﬁglﬂ&% HdagF, Pa@l&‘ét"ﬂ%anrtﬁg el RaSnebith réﬁé"rt'"&é' FFchRth&idine.
dose of spinosad applied to the wounds at nul esing.

Fur t her nor e,

Example 3
Spinosad improves wound healing in rats using a thermal injury model
a) The effect of spinosad on the healing of laser-induced wounds in normal,
young rats.

Young outbred male Sprague-Dawley rats, 3 months of age and approximately
300g have the hair removed from the interscapular region 24h prior to wound induction.
Rats are anaesthetised and a thermal burn induced using a CO; laser (four consecutive
stimulation periods each at 25 watts power, 0.5 sec pulse with the beam spot diameter set
at 10 mm), resulting in a circular wound area of 2 cm”. Groups of 12 rats are treated with

saline, citric acid (5%) or spinosad (0.5% in 5% citric acid). Treatments are delivered
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spinosad, in the absence of chl orhexidine (Extinosad)
is able to enhance wound heal ing. This data suggests
wo b@samesnced wound heal i ng seen in Exanpl es 1PERUSR04/011268
may be the effect of spinosad itself, rather than the
i nfection-inhibiting properties of chlorhexidine.
Exanpl e 3 Spi nosad i nproved8&wund healing in rats
using a thermal injury nodel a) The effect of spinosad
on the healing of |aser-induced wounds in nornma
twic¥ ﬁéﬁ%ﬁfo‘% 3l Biys FRHGoRMRERHHRE 2 BRFAIgHRal Djebigons (oAt180 ulon
s of age and apprOX|nater 30Qg have the hair
oppmmnpmédsszﬁﬂmhedlnterscapular region 24h prior to
nduction. Rats are.an
bu SRR fERESs Gl tonerf dSRRSE L g R ARt ol LB
(SncWdetl¢} AL | ARt DEEkS Biok ALA. &tz 243 7waat2t($9$z;yxerher9fo5e seab and
pul se with the beam spot di aneter set at nm ,
hght&segmerqnm gschar are GRRIBUTEAIO VRS YRR datecions tozkeéprﬂﬂ wWeuBdhs of

at S t d (59
L e TR
de 'W(Ylﬁfd@ disnhesustdi dajly ffer6 Eorda;tﬁwaﬂhﬁ aftoo wodnd dluctiomand

‘ via 2 intradermal injectigns of 100 op o sin
everyigh hespaticR BnHIPIe euRUNd SIOREAERD LA IBUE AN PAs Avgieg. The

area%?%ﬁ%@fax&@u&@arﬁ&@e iﬂfle %g% vgé%ndé%@@ %fé&g f(sg?&y‘ﬂﬁd)?o&bpe for

accﬁ:h@freﬁaﬂgh@x msasatedavmh h dighta] plasidietar e The bsadingrendpeintps g trme

renpve pon detection, al | wounds conpar abl e

wheg figd! W@Pﬁéjﬁo%@&ﬁ?% @Q%%?Cﬂ@kagfe Aound ar ea. V\b%ds ar e
measured daily for 6 consecutive days after wound

Tabifpgug}%ff? ’ faﬂé‘)?r#o‘%&? gy Sﬁ fh%rl%?éc bEwoHRA 'hleal%%m%l gl exposed to

wolhn sation has occurred
thermaEburd fin btyr, porfipBoed Mt sdhmfrmdsmtmfacid@n‘&mhsn d) was

ced -under—a st-ereo F-eroscepe—for—acedra vz

DayreReL PR b o o g of&m@@owﬁﬁéﬁ;ﬂz SEME RS

cafipered is khe tisbinghen fyl| wWelmeAGEnt r agct i Ringsad 0.5%
occutred (Table 52.5F&ble 5| Effédt=0fl spi nosad 20304
on the rate pf worsd healing in Bats0dxposed to 1.9+0.1
thergml burn[injugy.gonpared w 4k s8ld ne ahd cit.fic0.1
acl 04cont rof g. . ln%3q(§"@ct' Off 'SpI nogag 0on wound heakd mg
—s—npticeabl oy art wWou UC[IO, whn
spHhrpsad—trepted E?&sg%ad vvzuuuo%ogé(g%mu | Lnafugiegi
L1 he—apd —— :

9 23+03 2.5+0.1 1.0+ 0.1

11 1.9+£0.1 1.5+£0.2 04+0.1

12 * * resolved

13 1.1+£0.1 0.6+£0.2

15 04+02 01+0

16 resolved resolved

The effect of spinosad on wound healing is noticeable by day 2 after wound
induction, whence spinosad treated rats had wounds 30% smaller than those of saline and
citric acid treated controls. Rats treated with spinosad show complete resolution of the
wound by day 12, which is 4 days earlier than their counterparts treated with saline or
citric acid.

These data show that a simple, aqueous solution of spinosad can expedite the

healing of wounds in normal, young healthy rats.
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citric acid treated controls. Rats treated wth
spi nosad show conpl ete resolution of the wound by day
wQa2005mi96h is 4 days earlier than their count eP@QEUSH04/011268
treated with saline or citric acid. These data show
that a sinple, agqueous solution of spinosad can
expedite the healing of woahtts i n nor mal , young
healthy rats.b) The effect of spinosad on the healing
of | aser-induced wounds in diabetic (healing inpaired)
b) r at’Bhd ¢ffhec bf spinedaddinathe thesling ofigsatindntal wbogdsin diabetic
glabetes i.s induced in 3 nonth old outbred male
(he rats using streptozotocin (STZ).
IndRioRRE ARBLAC Liind SROBOKINCiRS di ssol ved in 0. 1M cold
fumcitrate buft'er (pH 4) and kept on ice to avoid
deddiapasd i imtucedin mogtolg cofbrédumnlerfipraguatiaveleprats using

ST TR Y X e——
buffeh @i NalaRkt HeRLMS avdld dédmSfos{tiR0 RNy 246Dt ﬁt@ﬁn%frats are

di abet'es becane apparent in these rats within 2
injegtnd mttaeﬁmtomeeﬂiyemﬂ@a @mgm dosenf frsshd;}oplfeloamé daw) S fféaklenten et

al., BliGe helgiisrok ¥botmoh 15 Ba TR Svitbiid ft dinsfos pygame

app@l@ﬂtcihtﬂhééﬂ T intitBined-B QA ghd tReliy Hﬁt‘beM@brﬁiﬁi@rl@ confirmed by urine
hyperglycaema (Wllars et al, J. Neurol. Sci. 91;

glucpsgtess Jsplingoytmentisaisedto giue TegplaE respie fiem the sapbalic
b
dom 152\[/1\}%% 3P ﬁl%%g{lglltly{rl é{i)lglg) Ielg\gevﬁl ' %Lﬁgr aﬁ}%‘ih é%srg\ﬁ}lgﬁéféw %181€ﬁﬁﬁllars et
al., pi Wéﬂr@hlS’czC@hdlSBl-l@ﬂ (Q%Qg) Oriettd two @gtdtivgs of 1n(§ﬁlllm&?rﬂt@phane
ht 1 oss to around 115g, extrene inactivity).
2IU{ 1@8@ 3r8i81El spbrytanspes)e t%‘ihe Ine@/ly dabetictrpts rﬁienmrt& on Ws .swenty

of t%ﬁa’éﬁh%{b@ﬁﬂfog 6@01%‘&1% tﬁtﬁgg al £ e%‘rgve e%& fosggo around 115g,

extremt enastiapy)l Raty thg faﬂedzmnmrmworﬂmst\mmm ﬂaalnrid&’cbf tthmr body
.Rats are_.anaesthetised and a thermal burn induced

WS PHY e | aser (four consecutive stinulation
perrhiaskticaRe dr a f}prgﬁrﬂ@élgéo%ﬂﬁf the Ra® rSREvIIULGE W thidrdchfular
beam spot di aneter set” at , resulting in a

reglen 2élupaer tmmmidam@atlgm Ratgnte ar@eﬁhgﬁe@ﬁnd@theamsl Gmmduced

t her,. sa
usingiaCtog s (e SobsdSind NIy BRROERER of & Pl Povehp aee
puls@ Jithythé BEard sﬁcﬁyﬁar@étélesfet $OLNE ) Nesdtih©th a é’iycu‘ﬂefr@mhﬂ @rea of 2

| OOmM of solution directly onto the wound site.
cm®. Groups of 12 rats are treated with either saline or spinosad (0.5% in 5% citric acid).

Treatments are delivered topically twice daily for 5 days after wound induction, by
dropping 100pl of solution directly onto the wound site.

Scab and lightly adherent eschar are gently removed upon detection, to keep all
wounds comparable and permit accurate tracing of wound area. Wounds are measured as

described above (Example 3a), until wound closure is apparent (Table 6).

Table 6. Effect of spinosad (0.5%) on the rate of wound healing in diabetic rats exposed

to thermal burn injury, compared with saline controls.

Days after initiation | Size of wound, cm” (group mean, n=12)
of wound saline Spinosad 0.5%
1 22+0 21+0
2 2.2+0.1 2.1+£0.1
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Scab and lightly adherent eschar are gently renoved

upon detection, to keep all wounds conparabl e and
wEeeositi29accur ate traci ng of wound area. WundsP@Er/ES2004/011268

nmeasured as descri bed above (Exanple 3a), until wound

closure is apparent (Table 6) Table 6. Effect of

spi nosad (0.5% on the rate0lof wound healing in

di abetic rats exposed to thermal burn injury, conpared

with saline controls.Diabetic rats treated topically

wi t h| spt nosad show i|npr oved+waund heal i ngscompar ed
W t hisalinecontrolg 3 daysiafiter wound jgdugi!on, |as

illu leteu'Sby reduged V\Qul{rgoalrea ‘oun01§|2@1

cont prdes—tog—eont+agt—rror Fekty—1—sp S treqt ed
rat sl—resul fq Rg 4+-n—wound E:‘ibl ut-i-onl-at u?:u}'l(gz a8 ys
earl | er U’mrg wound rlesaql ut”l 1nmqu 5 in Z 1% at ed

controls. c)0The efflect @3 38i%nhosad| on ha 403 | ng | of
| asef -i nducé? woundg i n alg2dO{lheal i hg i np&ir@d) rats
Qut br ed mal @3 Spr ague- Dawl ey*rats, 24 nontddslved age |and
appr pxi mat el y 6000 had thes hair renpved fromthe

i nt efsTapui§g reg| 0 44n O?Zy@rll To wWpund i nducti on.
Rat srare a||T7al IIClTy cu =} N j dIICI ITEX UUI IT I IIUUL.BU
usi n a—C2 aSef flour ug%?o%uul; velst-mHati+-en

]Berlods each at 25 watts power, 0.5 sec pulse with th

iahpticsigt trepteshiepispll s with apmwdmhw impEqiie MyRynd healng compared
C

oL O B By r RS A7 B o s

Wogidt sizeCcoatingbs.to E@IﬁfdcﬂmbteSqmcldy ukei;pmmaécﬂreh‘&d irats) tesulting e

daily for 5 days aft d i nduction dr oppi
WoUnGXSINGOnSB et Lol s P DO PO QAR Vetre gl ftreated
contgdld |1 ghtly adherent eschar are gently renoved upon

det'ection, to keep all wounds conparable and permt
accurate traci ng of wound area. Wunds are neasured as

apectiect ALY epshatonfl fgainie oiaekingpecdty fvbn Ggd oy

(hea{i‘ﬂgtlﬁﬁ)afﬁh rf6 vvound healing in aged rats exposed to
er mal burn I nj ur]\_/)la1 conpared with saline
W

c 0 mmbmé g Bpte s Dewieatrat, 24bpioetis of agd and appraxasalgly 600g
had @B: a}r orle o§e(g§y \;\Ddgg nter éey Bl%gr |an ran ;g'hth& ufoﬁﬁ H?ﬁctlon. dRats

as | ustrate

are dhvedtRelisee dnd’\@ ﬂféﬁn@lﬁﬁﬁn indbuathshg e CC)Q rIIatsIeﬂ(fﬁSr domsecutive
contract in i nosad-treated rats,

stiryitien PETioRs SASRALL ST 2S Povarsds é%&l?‘ﬂ@e WHh §h§1 e W&g?@&%f set
at 10 ﬁ*}tn%)', re%&ltti%gtiﬁ & &ty bithd area of 2 em? Groups of 12 rats are treated with

either saline or spinosad (0.5% in 5% citric acid). Treatments are delivered topically

!

D,

twice daily for 5 days after wound induction, by dropping 100pl of solution directly onto
the wound site.

Scab and lightly adherent eschar are gently removed upon detection, to keep all
wounds comparable and permit accurate tracing of wound area. Wounds are measured as

described above (Example 3a), until wound closure is apparent (Table 7).

Table 7. Effect of spinosad (0.5%) on the rate of wound healing in aged rats exposed to

thermal burn injury, compared with saline controls.

Days after initiation Size of wound, cm” (group mean, n=12)
of wound saline | Spinosad 0.5%
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spi nosad continue to have reduced wound size conpared

wth saline controls, resulting in wound resol ution at
wolaywsAR956 days earlier than wound resol uti on BCT/URR04/011268

saline-treated controls. Spinosad inproves the rate of

wound heal i ng whether applied topically or

i ntradermal | y. Spinosad i npfloves wound healing in aged

rats, which have chronic sensory nerve deficiencies.

Such data suggests that spinosad may be enhanci ng

wound healing via a|sensopy inerve dependent Land

senspry ner\Qe |ndepe ndentzwganl SNe. pr@@@(ﬂ rmy
t her gfore hbgai chromiT U|3(,§y6[2 Un associ 5117%:00? th

agei pg—SptrApsad—mproves hea s—wit h
ST P s AN A NN

defi ciency SThi s datla_al M#l@fﬁqut si t hat %92
woung- heal i rfg_propedti es 56 8% nosall nay3B8e dbdul ated
via poth serfsory nerive ddpea@dnt angd i nd2pen@ént
pat hivays. Sponosad ray tsex eioore heal chpani@?2
ulceraflonslgnd ot her moqn§‘0q5300|ated Wothg poor
heal [mg—Tn %aoetl TS- bplln@é@ajL VES FRatj g 1 n

nor nj |7, heattt |alaj\ﬁl|l tact—sens Id ucwes.

Y
Such nrh fa) cnunnadt t hat c-n| nocadl v £€SQ
LA L L \.’UHH = aY L %Y H TTO O lluy \ >3 C LAY )
i s

oper a ugh alsenso ve | hdependent
rrech i sm 41)8 may be enh&&tAg the functioning of
senspry ner 9@s. Spi ndsad _Mey=0Her ef of e_enhance wounds
in heal thy bBunman pat|i ent sesddwgh as [ hose that occur
with Injury or surgery. The results from Exanpl e 3
in hephd Vi a
e B A N P o Bheally
comparatl iwith salipacondlsahdaysafienivohedindyctidd, abBlusizated by tagleded

woulfiie W 25t co EPRPET ppeBisr eSS vadn sy o

duriié tvRidhQahd Wuﬂ@yeglsﬁﬁdréas(ngalals@m@tre&@u fatd. FhtPREdtQTwWRAS
been attributed to a general decline in the activity

spinpfadgphiénusrip hownrdneednuennsiizegiomitazsevitie sgligespatrolatreglting in

voulgr U8R B 08 4P AR A A e B

contfdl§96) ) rats, evident during the inflammatory phase of

wound heal i ng. That spinosad is able to generate_a
WO @ﬁ@og@h}mmgve‘éfﬂp%@fe ¢fjvound healing whether applied topically or

intradermally.

Spinosad improves wound healing in aged rats, which have chronic sensory nerve
deficiencies. Such data suggests that spinosad may be enhancing wound healing via a
sensory nerve dependent and sensory nerve independent mechanisms. Spinosad may
therefore heal chronic ulceration associated with ageing.

Spinosad improves wound healing in rats with induced diabetes, another form of
sensory nerve deficiency. This data also suggests that the wound-healing properties of A
spinosad may be modulated via both sensory nerve dependent and independent pathways.
Spinosad may therefore heal chronic ulcerations and other wounds associated with poor
healing in diabetics.

Spinosad improves healing in normal, young healthy rats with intact sensory
nerves. Such findings suggest that spinosad may either be operating through a sensory

nerve independent mechanism, or may be enhancing the functioning of sensory nerves.
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di abetic rats nmay be due to stimulation of |oca
af ferent sensory nerves or the use of nechani sns
w0 pabeperdsent of afferent sensory nerve acti vatPONUS2004/011268
i ndependent nechani snms. The effect of spinosad is nore
pronounced in control animals with intact sensory
nerves (Table 5). This ef f@ét is particul arly obvi ous
during the early inflamuatory phase (days 2-5), the
early conponent of the proliferative phase (days 2-6),
Spinvkddméytheredore pakarice wouadd mdteakiiy hurgar pedichtst suchanlorse that
of the proliferative phase (days 6-8) and the
occUf SHHJBIVEY AigSUSERA%e (days 9-12). Spinosad al so appears
to t gt [ ~
o L ARG BRI ooy SRR, iR haling
via guumhbel of atetltemisnid) endleoniddereffepovadia toth hewjling ympairddregd normal
I this phase by producing collagen and natrix proteins
UMghS ch result in wound contraction and resol ution

Spiad aﬂ@)(ffrédrl@{s LRESIP l@llid%@‘é{ ildﬁ&be@i@d?ﬁ%ﬁﬁa ari'bi gdniﬁcant

medi ators influencing cellular T'nfiltration an
resparcseity atiyn(Taldlas b &a%) @ymekidheih heldirgiotng wtatldbis Herlhis lag

.cell signaller or may .di.rect enhanc he
periqif b e B BHe et FoRo AEUHRE b BRVRY REp Pt cpmpony newrons
of diaP&icveingn St L& J. BxaREe 188 strovst(Dad2)s pdaeddKhallr & Hsme,
t he healing of wounds throughout the 3 phases of
J. G?@atdl-n@'.ol- Fhie SHALS: BIThBERRMYOE)) Zats crvidank dyeng the inflagnmatory
ram Ex l,es d.2 spi [ . .
s SRR YR oAl fged i 89088 £53 Sebegecin
diabbid AtNGay B noDatnandimnagdodabufietehtaahiong nemveLor the use of
speci es. Exanpl e 4 I nvestigations into the node of )
mechanijianingepeageniof atfeient wRRHENECHS ARBYAPIHRIRCAgELE Mephgnisms.
Ui iy gl _ :
L 8 S e D05 AL o
nerven{TabiaEt diys effsponmeticutary cdvsessiedng giermrly inflammatory phase

(a8, Bosigaminerss) yt DARRUTRAL ShabE (Fhgdia iy it posiive

effegg%‘pg%ﬂ?eggie%/ﬁ%ﬁ&u%f@% 1§ fefAive phhdelTdRRNY-ePaIdaht figodelling

( Kg 1.p). neral anaesthesia is
phaseddapts#d-hdd by suppl enentary injections of 15 ng/kg.

T 50, TS B 00 R TR AR S
repaffl, GhRNABEIN L delIBlaf 1Rt onfantihréEeraBoRl Th&@ermiSponds to

256-262 (1989)). The left jugul ar , ,
injury during this phase by producing collagen and matrix proteins which result in wound

contraction and resolution. Spinosad may therefore be having an effect on mediators
influencing cellular infiltration and activation, such as cytokines, chemokines and other
cell signallers, or may directly enhance the production of matrix and the remodelling of
skin at the wound site.

Example 3 shows that spinosad improves the healing of wounds throughout the 3
phases of healing.  The data from Example 3 confirmthe results from Examples 1 and 2,
that spinosad assists the healing of wounds, induced either surgically or by burning.

Spinosad enhanced wound healing in 2 species.
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vein is cannul ated with pol yethyl ene tubing for the
i ntravenous adm ni stration of heparin/saline solution
w@eoodnxyst Body tenperature is nmmintai ned at 3FCI/US2004/011268
the conpletion of the experinent, the aninals are
sacrificed by barbiturate overdose. Blisters are
i nduced in the mddle regie@d-of the hindpaw in
anaest heti sed rats using vacuum pressure of -40 kPa
applied for 30 mnutes via a netal suction cap heated
to 40C. Once a blister ipxsgpleldl i shed, the epidernis
Inve‘sﬁ%‘{]tﬁ(ﬁﬁein?@'tﬁ@ﬁidd‘ér@f AQionSEPYfiRosa0GinfetRme R wE IRd BRAling in
W I'nlet and outlet ports secured over the blister
rats aing, a BlistgemodelsfIneui egenicinflanfatéan over the blister

sutface and nai.ntained by a peristaltic punp at 4

a) mﬁfﬁ&c{ Sé’é‘.f%?ﬁfli%té’ﬁe%’éggﬁ‘ﬁ\{'m asurenents. Relative
bl aRdrdokRW ihBarifBiotPreBporRYSAre bbd¥eseMisingl s ell-eddalished method
fl owmmeter via a probe glzaced i mredi atel y above the

(Kbai{li&s Helmdy B ainaas. $251: 202288 0] 96))- fAnpesthent issndyasd in guthepd

cont i nuQus on _a.chart. r,ecor . ' - 1S AUk ed
mal§ Sl PRR1oY B R fikgnrf ARt SGlpmBO RAZRE 2 et
anacBihRSia i9Raidtdisddely fippRndeatarymjdctioBOofM Nmupks. THiabheth@l of

The effect of different concentratjons of spinposad. on
anaastheeid has Begnehewn pRbtomltes thebagpd yasodilatep ssaensgs fhperipheral

. Ringer' Jrel ™ i : t -
i PS5 S P D9AAPRKS 43628109, U o i
veinds eainaiftede ftle pblyethylens cubliag fof toanintravenbes administfatiomof he
hei ght of the response and the duration of nse. A
hepagiy i OIBOTLOTHUS RS SpPStaEreS FURHERGL 2ut F Ec o BiF
com?LeEBg of {H%Vg.g(rgéﬁlﬂgﬂgfﬂe LR TRRIsh MR eQ Ty HARRARAE oV didose.

uced conpared W th 0.5% spi nosad. “Spi nosad at a
coiBiBtery @t imtuced irtbile priddle cegomof tha hérdpediinpeasstsiisdgats

e B 05 o 0 TS
to 40+ NOANERRBINEdAIRhE], KLGHARESs GBERceWpltheltin®fs removed and

spi nosad is sugg;st ive of interaction wth calcitonin

a pegpprve chashltear exdthpiafst pakoytBGRPIts seekied oyar thadlister hise Ringeres

esensitizatio en w th the hi. r [ 0
solif FpEhF Eoue s R e M R B S AT eRlcufupl 4
ml/iab Byvabifsh bhbeme ntkab@embon RBBtive plocdshe Basomdtopaisivier time by

effect on vascular flow, _ an_ essential requir

f
a lasqo Donplee Hpwhgter Ti apibe Phnediaympdiagheahoye Eﬂey Bt bt o
relagsge l%l&&gﬂg% géogﬁgé}oﬂftor\éh goétﬂﬁlo{lﬁg SAS&naft reRid-des such

ance rom sensory nerves which in
t urgpinead Atdlueedviasesitiatc dodd ppoRimger’s solution and perfused over the

blister base for up to 30 minutes.

Table 8. The effect of different concentrations of spinosad on blood flow over the blister

base, compared with Ringer’s solution.

Concentration of spinosad 0.05% 0.5% 5%
Area under the curve cm” (mean = SEM, | 32 (£5) | 113.6 (£9.4) | 62.4 (+4.8)
n=0)

Spinosad perfused across the blister wound at a concentration of 0.5% has the
greatest effect on vascular flow, in terms of both the height of the response and the

duration of response. A solution of 0.05% spinosad has a positive effect on blood flow,
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b) Effect of sensory nerve peptide antagonists and
nitric oxide synthase inhibitor on the vascul ar
w0 e@pomeso of rats to 0.5% spi nosad Neur ogeni ¢ PCT/US2004/011268
i nfl ammat ory responses are assessed using a
wel | -established nethod (Khalil & Helne, Brain Res.
527: 292-298 (1990)). Anaesthesia is induced in
out bred mal e Sprague-Dawl ey rats wi th pentobarbitone
sodium (60 ng/ kg i.p). General anaesthesia is
alth(‘f@h%@iﬂﬁ iR oTHRPLAFEN I uYed SHn@sHidPWRh 0f5%4 SpiRB¥akg Spinosad
s method of anaesthesia has been shown not to alter
ata cdrr@emmn Qfé§/®grddac€tsranr1@t§pn¢£h@ts r¢spopserwighe pegk of reduced

curd 84 SRRl e Mo S v P ect B ahlbsgd e
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wﬁthahytonérg?@p aelatied Pretided(CHRR) mety earatlavays, whil the desensitization
seen nﬁ)} ethlgr%:r %on%eﬁﬁ%t?ﬁffraspg%g%de}s gtgrel ﬁﬂgfqﬁsetﬁe\?ﬁﬁsubstance P

medhdﬁéﬂlﬁeﬁﬂwaﬁ tlhﬁsemiedéi klow 8@t §insshd hhea bosmdqmﬁfacnon vascular flow,
anaest heti sed rats u5|na vacuum pressur
;

e
an egyeptialaaqvitsmendorwaynd hegling. %@%On%b%fﬁwéa&ﬁﬁ@é&téan on
I

bloog%eé%% or@& e}e Q&éef%tf%E%ﬁcfeg sr?)%/ ¢§gfgngtg?lgsgg§h ?ﬁgdr?lb Sensory
nervék tavfmdmhaﬁrnamﬂmwhlveﬁcumm$on&ecured over the blister

base. Ringer's solution is perfused over the blister

surface and mai nt ai ned by a peristaltic punp at 4
b) B bfhshFy B HRpHAE hladonREANKY FIRE b Fide Sphast Mibitor on
the Visoulwrtresponise ofirqts 0b@.5(b spiedsadmedi at el y above the

bI| ter base and | at bl ood f
SRR g a <k B poTer e sy e R B fnod
(Khhl'ﬂ & Wetht [ BGiAREH 52N 2B 0811 B05R! Ahdegihe AR BEfidedSL dutbred
over the blister base for up to 30 m nutes,

One
mal¢ Spltang@fVlﬁé’aI@Fﬁ wigh pensolsebitans sadiwm (§0guglg i.p). General

d, wh
e L e R R e e
anad¥tiesih @9s bedn shoad d@y tcﬁaﬂtep eiefiasal amsomlilator espomsep impaitheral
for 30 m nutes. 7 (CGRP_ant ag ni st: Auspep

micxgvasculRiae (Khald)& &@lrp%rﬁfra eResad00: r%@ﬁ 4F289)- | Tz g e
velnm@tclé%la 1fed @lgth &)I t}}gﬁ},\ﬁe&a%hﬁg @ttﬂéa n 'uE ﬁﬂlﬁnf?s?ﬂa@i@n of

se In ynman emc a
hepzﬁrﬁi’/ §aline dolatioh GXOAvks. Budys@apdraies is Ime(mtaimsd ahB:'ECPAt the

ant agoni st Auspep, . VI.C, Austral.i [ f d at
complegiior HP@eiel Pegh Bl bsratieary R YBpeHC e

ant@genl skSn@Rdd SNEE nhiffieRLioN oPthe itRipaw in anaesthetised rats
using vacuum pressure of -40 kPa applied for 30 minutes via a metal suction cap heated
to 40°C. Once a blister is established, the epidermis (surface epithelium) is removed and
a perspex chamber with inlet and outlet ports secured over the blister base. Ringer’s
solution is perfused over the blister surface and maintained by a peristaltic pump at 4
ml/hr to establish baseline measurements. Relative blood flow is monitored over time by
a laser Doppler flowmeter via a probe placed immediately above the blister base and
relative blood flux (volts) monitored continuously on a chart recorder.

Spinosad is diluted in 5% citric acid in Ringer’s solution and perfused over the

blister base for up to 30 minutes. One footpad of each rat is perfused with 0.5% spinosad,
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vascul ar response of rat footpad blisters to perfusion

with 0.5% spi nosad, and the relative contribution of
we@bdosai1wses to the activity of spinosad. Bl ood PEDUSI004/011268

response to spinosad stinulation is decreased in the

presence of CGRP and SP peptide antagoni sts and a NOS

inhibitor (Table 9). These-#ata indicate that the

ef fect of spinosad on vascul ar blood flow is nediated

t hrough CGRP, substance P and nitric oxide pathways.
whilth8e 6@t fdoliaticTBadl ralisHist (RHRSdAERTER aff a@ASorR N0 ithibibs for 10
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ql i;tor (L-NAME) show that the response
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Tab18®, eThe etfe@f ofS RinB@§ackre bepitiilet fiadodis®y asd eNEOS Dhilifee on the

response. These data collectively show that the effect
vas@arsrpsm@gea@f ighfopinad hlisters foqwriugiopaiihad- 8t srinasagand ke relative
PERL P and CGRP, and
Conéﬁjﬁlﬁ%éf cfocfrﬁe(f &{%{Iag)[%’1 }f%%c@? The invol venent of
eNO in this process sugges:}g Hato Z%I nosafngycoaaibution of
SiHsegbéy on the endothelifu ]810 sel seffagoMBlthe
?éﬁfs@c[ ough seREEEPT nerve ngt%‘f?(am PRduMERSFdRe of
unds. Fyrthermore, theméﬁli'éﬁ%fn@pl nosadgiosal
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I:\NAMEH t he F] bétpnr‘pc in mnﬁz\" (#;éé)l ngpbrofil QZZE i
n spi ndSARR r eat ed |rat sSaRd @it rol [ rats iAlthe

$peatidml i nj ur $ubstaise P( Exanpl e74P.(E3Mticul arly the

early resolution of wounds in healing-inpaired (aged

or diabetic) rats. The ability of neyro id
mhﬁ’lﬁf’%’ Py 1ﬁﬁ‘i§P%9teé@éWP9§a§1 SPB%II%WPB? eqr%ég%at?%ﬁrea?me of
CGRPING §ﬁ§> P{‘dé’ﬁﬁ&é&hf’sﬁs ddawegeesks: (s 09? h?h@s%rda}é 1ndlcate that

wound ing property of spinosad is acting through
the effers of ypmcmad enpasdunvepsqodaigy ismuedisted thaoednGGREL subistapee P and

nit . Sbagetap oot ee: nhsFR o tN0S M dfpetof
spilofad RP9®, 49 drld zﬁ%fbsﬁe\/ctﬁem%me Bgrve activity

(Steinhoff et ah Defmatol . “139: 1479-1488 .
The vascular response profile in the presence of a CGRP antagonist has a similar

magnitude of response throughout perfusion, suggesting that the mediation of the effect
of spinosad by CGRP is constant over time. The vascular response profiles in the
presence of the substance P antagonist (spantide) or the eNOS inhibitor (L-NAME) show
that the response decreases over time. This suggests that substance P and eNOS have
greater involvement in the mediation of the effect of spinosad during the later stages of
the response.

These data collectively show that the effect of spinosad on vascular flow is
mediated through the sensory nerve peptides substance P and CGRP, and through

endothelial nitric oxide. The involvement of eNO in this process suggests that spinosad
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(2003)). Indeed, data from Exanple 3 show that in

normal young rats and healinginpaired rats, the effect
wo@Roospizessad on the contraction of wounds i s pPONUS2V0EE1268

during the first 5 days of healing. c) The effect of

spi nosad on vascul ar response during the early and

| at e phases of acute inflam@mtion. Neurogenic

i nfl ammat ory responses are assessed using a

wel | -established nethod (Khalil & Helne, Brain Res.
maysa% g c%gtﬁe EARBm HR8SE hasdia ds%véll%%ﬁl%ﬂgh Bensory nerve

red’mal e Sprague-Dawl ey rats W t ent obar bi t one
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m crovascul ature (Khalil & Helme, Brain Res.
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nerlg Y P T BB Bt oEAleRCREM Adfyiy woula
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to 4 ce a |ster|sestallshe t he L derm s
initipted by S6RSOBHNEINE P?t%’ﬁy (Steinhokirs geﬁ@?%zs R Spss
. P khd &
ol dnbRE B Mg B RS tﬁﬁqﬁ@éﬂﬂ%&@?ﬂ% RS §1d Splhe
impsituécf 1&(3&t}&mffen‘aofrﬂpaldsﬂtjommea;omeaqtmnwﬁ wioungensprertourced during
b gt hr to‘b@? gbl i sh baseline neasurenents. Rel ative
the frsh 8 §2¥S YR 4%oni t ored over tine bya | aser Doppl er
flowmeter via a probe placed i nmedi ately above .t he
blister base and relative blood flux (volts) nonitored
¢) Thereffectudispinosad on vabarar re@p@n@s}uri@oﬁh@@gald ang 18ty phases of
il uted |n 5%citric acid in Ringer's solution and
ac“[d)ee‘r“hﬂ B the blister base for up to 30 minutes.

Th Q\Iéﬂrd)ﬁlﬁf inflBm@eorl; @&ppadts afe Rodbed @ing §WBH¥efsﬂaBHﬂled method
i rmedi at eng Wit h SEI nosad (earl phase),. while
Haye

(Khlil &tHstmenBraie Ret. ReT: 298&966@9?@ pémqs@v@ﬁflass wéu?eé 1awﬁared

bl.i_st
R Y S i
ana&dtiiesiads mathtiine@ by eppbanidnyarg inmjeetitina ol § naflte Mhisnhethyd of

and | ate_ (5h post-injur hases of_ acute
anaesthesia has bgen sh%wn not th> alte¥)thepbasa1 vasoJﬂator responses in peripheral

microvasculature (Khalil & Helme, Brain Res. 500: 256-262 (1989)). The left jugular

vein is cannulated with polyethylene tubing for the intravenous administration of
heparin/saline solution or drugs. Body temperature is maintained at 37°C. At the
completion of the experiment, the animals are sacrificed by barbiturate overdose.
Blisters are induced in the middle region of the hindpaw in anaesthetised rats
using vacuum pressure of -40 kPa applied for 30 minutes via a metal suction cap heated
to 40°C. Once a blister is established, the epidermis (surface epithelium) is removed and
a perspex chamber with inlet and outlet ports secured over the blister base. Ringer’s
solution is perfused over the blister surface and maintained by a peristaltic pump at 4

ml/hr to establish baseline measurements. Relative blood flow is monitored over time by
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i nflammati on. Neurogenic effectors are predom nantly
involved in the early phase of the inflammtory
wo e®pon®s) while the | ate phase of the inflametDU§2004/011268
response invol ves conponents of the i mune system such
as neutrophils and nonocytes. That spinosad has al nost
equal effect in the early add | ate phases of the
i nflammat ory response (Table 10) suggests that
spi nosad not only acts on neurogenic nedi ators of
a lak& D sppatfiomdtal e a phebarpladed Exadalagel ¢ BdovelHé bRdtsrbab@gnd
a significant effect on inmunol ogi cal nedi ators of the
relatiyg p wgr(yolts m@éed cmtlp,ucrvébmrt a gharlgiegpriden. cant  due
to Ly i )
; ec$pﬂ:ﬁ?§rar1§\r<$ éﬁgﬁgl‘% ?(% in 3% n§§| 1? k%}ﬁiér S SO]‘JF ﬁn and perfused over

the plistel 36 &1 vpeto B0dnihafed thé bﬁgerm}ﬁ&%sfoﬁifpa&\/@ﬂéHihhﬁab bédused
(days 6-12). As previously noted in

1m1€?dﬂ%f§]6’ with gpmwa@ sarlypbags)nwhitretie |bhgte¥ en ﬂ)@éﬁhqr rfoqtmd is perfused
e and renodel | i ng phases.
Sh&ﬂw}g ldngat a %ﬁ-%ﬂrﬁuﬂ]‘gﬁ ggtg%ﬁ%eyexanpl e provi de evidence
that spinosad is stinmulating both neurogenic and

Tablen 0 Tagi FfepR b WS sdd00.5% battBe ivasculR Uidshbdneé loif MBotpad blisters
effects. WE CLAIM 1. A nethod of treating a wound In a

duringnihs qaslypliovmadiately afies dniirat ench&de i(Py posinisiur) algases of acute

infl bﬁterlng to a human having a wound a
rapeutlcally ef fective anount of a spinosyn or a
physi ol 0@hswldfmfteeapiabl e deRirlaphage Qriasaphasé her eof .

2. The matBoGhdRf tHel Akva Emter £13%6 WEB\2oS) NGt
heal i ng ﬁg{g@m;§*6Tﬁénﬂ£thod 0 éﬁa|n11 mhe?ein

sai d huframTs feal Ty Illpdll d—4—Thenmethod—of—~d ai m

1 :
s ehic et orR st Bedy POSE PO & F carly phass of sy

inflemmbl m B@sé thﬂgh%l mﬁelahmfeh@mﬂahﬂlaww Bhsd ifivolves
t opi ca féwapp ied to said wound. 6. The nethod of

conmoappts of thedmanme suitemspehasyaytrophiby @dl mongghiesi Shafrspinosad has

b, SRR ko] AT MGG il rape 10
sug@é:ﬁﬁﬂlé‘ﬁsp@iosﬁ@ﬁd)t&ﬁﬂy gdts o deuropdhi@mediatuns 6Rigtlmidagon (also

tissue proljferatjon and r?gener tion conprising
showgin fxample4bgput glsq bas,aignific %ct on immunological mediators of

the inflammatory response. This result is significant due to the involvement of immune

mediators in the recruitment and activation of cells during the proliferative and
remodelling phases of wound healing (days 6-12). As previously noted in Example 3, the
effect of spinosad on wound healing is seen in the inflammatory, proliferative and |
remodelling phases. The data from the current example provide evidence that spinosad is
stimulating both neurogenic and immunologic pathways to mediate its wound healing

effects.
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thereof, a tissue proliferation and regeneration

ef fective anount of a spinosyn or a physiologically
waecwspimbl e derivative or salt thereof. 9. ThePuwEESTN4/011268

spi nosyn or a physi ol ogically acceptable derivative or

salt thereof in the preparation of a human nedi canent

for pronoting or accel erati4l§-wound healing in a

human. 10. The use of Claim9 wherein said spinosyn is

spi nosad or a physiologically acceptable derivative or
WEGaLAlIvher eof .

1. A method of treating a wound in a human to promote or accelerate healing
comprising administering to a human having a wound a therapeutically effective amount

of a spinosyn or a physiologically acceptable derivative or salt thereof.

2. The method of Claim 1 wherein said human is not healing impaired.
3. The method of Claim 1 wherein said human is healing inﬁpaired.
4. The method of Claim 1 wherein said spinosyn is spinosad or a

physiologically acceptable derivative or salt thereof.

5. The method of Claim 1 wherein said spinosyn is topically applied to said

wound.
6. The method of Claim 1 wherein said spigosyn is orally administered.
7. The method of Claim 1 wherein said spinosyn is parenterally administered.
8. A method of treating a diseas;: or medical disorder in a human requiring

tissue proliferation and regeneration comprising administration to a human in need
thereof, a tissue proliferation and regeneration effective amount of a spinosyn or a

physiologically acceptable derivative or salt thereof.

9. The use of spinosyn or a physiologically acceptable derivative or salt
thereof in the preparation of a human medicament for promoting or accelerating wound

healing in a human.

10.  The use of Claim 9 wherein said spinosyn is spinosad or a physiologically

acceptable derivative or salt thereof.



