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-1- USE OF SPINOSYNS FOR WOUND HEALING The present invention is
directed toward the therapeutic use of spinosyns in humans to promote or
accelerate would healing in both normal and healing impaired 5 humans.
Spinosyns or a physiologically acceptable derivative or salt thereof can be
employed for therapeutic indications in hHumans requiring soft-tissue growth
and regeneration. Impaired wound healing is a significant source of morbidity

the normal mavid L SBOTINORNSN Sib LU BTN Greompiicated

endogenous process. In contrast, 10 impaired wound heallng is associated
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weumyraﬁdbestﬂmapeatasimdtbmi@mntnNIhenmb@edoﬁmgisgopsfttmmeeghog/th and
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feration), and tissue regeneration (remodel Hﬁ Healin ns ver
qdﬂﬂW%ﬁt@r |?uﬁ?9‘8é°&3'|f§‘sro$‘8%ﬁﬁd?8” heUpHNEIEtidR H@z')d% lvidual,
wowdd beging isvabive vesLity ¢@ih ger unedrdiigiieN endoge o, Gﬂomd. B1¢¢noyst,
738 d W08 hamg)@g@s%%@féawmmaﬁrwﬂ.ifdﬂ@gezférbys BRsdiBatfkction,
affre]rrelr}rt] Sensory nerves h,in nrn mediate neurogenic inflammation,
immunolo Pé)a?respbnses f:ig?ezos el a(f ‘Adv. Exp. Biol. Med. 273:
499-503(1989); Immunol. Cell Biol. 69: 285-294 (1991)) and vascular tone
(Khalil & Helme, Brainlﬁgs;(@ﬁmzﬁﬁ -OB21| AN VBN (ReS. 527: 292-298

(1990)), hICh II essential 2|5 c%mlgonents of healing.. After the i patlon
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of healing %y Senson nerves roce aling Is regulate

fablepd &ﬁ@c%ﬁm%t%ﬂ%c? Imﬂi’g%@%ﬁu%}cﬂﬂ‘é?ﬁﬂb'ﬁe%nd%%t@ﬁ wound
pradicotiomeindsersiostasipopioi¢ias ebdmg flwps atd fikdtime phiscsstekmgine. It
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inflammation begins. flammatory responses occur in three distinct

pHEE8R"alkwh é%B%‘#%'iﬂ%} r#éiﬁ'é&%&eg%‘f?&é%w%éa%hlﬁw Q454 e geamele,
trapgipititgihlizsdiocheiractareoed wiplodal begssdidkdti tnwndJingerased chpillapw

peEﬂbe@bin (@)«ﬁﬂﬁlwwm phASrHaess d?r%UH@fhtéﬁIH@a@ﬁiﬁéité@%y

oy NN ALISHKQSNISR, AN RRAIREKS CRlIS: ARGIGR) Retrogenic inflammation,
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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chronic proliferative phase, in which tissue degeneration and fibrosis occur.
Many different mechanisms are involved in the inflammatory process. The
ability to mount an inflammatory response is essential for survival in the face
of environmental pathogens and injury, although in some situations and
diseases the inflammatory response ma% be 5 exaggerated and sustained for
no apparent beneficial reason. During inflammation, neutrophilis

(pal morphglt?uclear IeHukocy{te‘%hgh/llhlsss) nocytes and rﬁi%rogha e
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tissue. Fibroblasts produce Froteo ycans, which bind the collagen fibers

toﬁé‘i‘ﬂ%‘?@%’e?'ﬂﬁé‘sﬂa‘% B ?@8@8%&?&%&9 BrofasRs dhtineniagimgtion.
inteatrsivbifig efpsbarostinacustenr S pintosytes (aRidNa oW BE K83 458! factorsplmges
agriftie Melivestackade ]a’ﬁé@%i&uﬂ@f@éll% A0ERS BRSS @&ﬁdh%hﬂ%éeﬁbm@@nve

actnntsy a%alnst ]t? insects in the o der qoptera 2) me mbers of th {
a e I&tO%S[ 110) eas rade eln and agoc ose
mop Stera. %Tmem er§ Of the IRSect ¢ era 45) members of the“or

C@I@‘é‘ffﬂérﬁe%é@)dm@@rﬂﬁﬂﬁsﬂbﬁtﬁébﬁmtk\ﬁwsm Formulations suitable for
agricultunalievestacthasel goonamion sagnel admiaistiatomepgosityde feaniagsscar

SL{%%EQS'98?@&94‘&“&’88ué@@%ﬁo&@@&h@%h%%ﬁ% M BRAYS, ABRA %ﬁ’éi‘ (@®ver

product comprlsed primarily of spinosyn A, 85%, and spinosyn D, 15%) is
cuffntPdregen iff AFStRdRs s FN%R‘RPZ%%@P]% fsmf%lﬁ%dmeﬁt B fagepreear

shaestared the treatment and prevention of blowfly strike on sheep. In Brazil,

splnosaq;}gmggg,ggoyggcf Okﬁbﬁﬁowalééﬂéﬁnﬁeio%}d é}‘énfz{@l &fltﬁ?éﬁa'ﬂé'ﬁbék and
flies and lice and rf\s an. %ntls g%l% and |catr|zm %Ole t rtreatmenl'h

botA) RAVIAL AR SaR At B 3 ate, SR o'r%sc‘ees‘ftsp|'<E}st Birdige"

arleRIBgRICSpiRLSYPRREE Iatdim eidse Hemrntesn. céht'ﬂ%ﬂm@ﬂ%éflﬁh@sta%mﬁsorﬁef
a Dipead), 4).Sentbe’3eT Teanddr B dledpR82an& @nidatiens suitabdedtor Sugiura.

p%ﬁHUEﬁ@"s §8n§blé‘%? QIRAPANEIGHOGHI ﬁtﬁﬁﬁﬁapﬁ%ﬁ’snauon

what I1s known regarding the ectop araS|t|C|daI activity IE)II’IOS YNs

ad%ﬁ@d@ﬁﬂ#ﬁ%?&%ﬂ%‘ﬁl&f&é%“%ﬂ%ﬁ%ﬁﬁb‘?é’ﬁ%écbq}é?é&rf éﬁeétépmosyn or
a physidpgicsty @coeotableodenved veinagslbthaieodynas, 86 Un chibahimgsyn D,

actiaty idnderendeniyoiama  osmiaten seuaRihanantsartigisinteGanbn

ags%%%p_%ﬁd the treatment and prevention of blowfly strike on sheep. In Brazil, spinosad is
approved for the topical treatment and control of certain ticks, flies and lice and as an
antiseptic and cicatrizing repellent for treatment 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.
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BRIEF SUMMARY OF THE INVENTION The present invention concerns
methods for treating wounds in humans to promote or accelerate wound
healing including poor healing or chronic wounds, skin diseases and allergic
diseases, particularly those disorders associated with the skin, and 5
conditions or symptoms related thereto; fby administering a spinosyn or a
physiologically acceptable derivative or salt thereof to a human in need

thereof. Preferably, the WEefS! istering spinosad

or a physiologically acc%% %U%ﬂﬁlva?ve or sa ?ereo O DETAILED
DESCRIFRODOR TRENIYERMIEMNS TREPRRioH§A dWeURRRHBdBUaRNS to
proisvatiteg or acerietatingund tedihg aticigding pbointaalcgnepridirngic wounds, skin

addEEH%%%% %léFBQooﬁX&Qésa ;E’J?M&‘fﬂﬂg iy 8‘198?0%@%3985%@%%%&@% and

thereof, to a human in need thereof. In"another aspectt IS invention pI’OVI es

th€OUUEPBE §'<HRBIPS beﬂ%{eaﬁpgrsrsgwaa'@/%'éée;swesa&mwé BPRyiclogically
theceef}atrea ddBifetiveulatienit dbatedhitng eitiveraa $pinesyrherabériviaiteier drsattese

theiarbdtordiae &%H@@Cwea&?ﬁ RisaatigaspRREHr BIONYINSiAbAcariesaEddable
w%und pea ngina human Spinosyns are naturally derived fermentation
derival the
ey are macrolldes produced by cultivation of Saccharopolyspora
splnosa. The fermentation produces several factors, including spinosyn A

and spinosyn D (alBETAIEEDASESSBRPTITNAOFAGESHBIENBRINOSYNn A and
Sp'”Osy”rRs%%F't?o%?o%@é@ﬁ%@ﬁoﬂ%af%%?om&%a&#'é(&é\érdﬂ?&%%‘ﬁc?ﬁeﬁﬂg in a

a ricultural product comprised mainly of these two splnosyns (approximately

AR RSB R AR AR IR L RAIR PSP YRR NG RSETaR e (YAt o

theaﬁaheaeespltmaatwrrmm écimearisiteoprdd ertotten psistnytkipimysatiors prosideblée
caivengf C@'é\blﬁ&é%E|bL'HY@QQWBQ{%MJJ}%B%%n@QﬂN@S&d sEPMRFELOr a
a 25 co ntraction of the. RINOSy.

PINos
LSRR TRPBCSER! e Rat R AR AU T R eyacure

wI@i‘cfhfﬂ%@iﬂéf‘éfﬁf%@m%fwéfaﬁ%@ﬁéﬁjmm\é%ﬁﬁ@&ﬁga@ foted@mine and the
neutral sggass3Ns et NatiirAly naeHvedr hem an@gn T hisdubis|UETBE Y City erBRtBlides

thBro%‘&'&%s%QSc%Rfa% BengotRE AL 1521 te’%?n é%?BBQ&‘”dﬁne?"?eﬁﬁéﬂ%%ﬂ Aroduces

A83543A) was the Tirst spinosyn IS0 dentified from th

feRREHtAt Bﬁ%ﬁotﬁ‘ﬂf‘@%dﬂ?awyﬁ)@@ SPRASH" SbSEu ALk thfv4tion and
of AB&5480 e Statiasy b otimdesmaderhtbadth ¢hpavens gtesmeftBat spmosst active as

PredegrsiasnuMber flictnsringRzihad g bepnimpelediede 6834 ns

0 Jz)p(r:og)qrrnn% erngg/ '”Ogyﬂsf% 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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spinosyns B-J are characterized by differences in the substitution patterns on
the amino group of the forosamine, at selected sites on the tetracyclic ring
system and on 2N,3N,4N-tri-O-methyl rham nose. The strains of S. spinosa
currently in use produce a 5 mixture of s ZPlnosyns of which the primary
components are spinosyn A (-85%) and™spinosyn D (-15%). Additional
spinosyns, lettered from K to W, have been identified from mutant strains of
S.s mosa he term "spino y I ceptable d rlvatlve or
PR PR ety s 3 AT 3 R, oo A
D SEINESYEs Br,JﬁrRFE?WEtN',ZeEUOM,qﬁfe@@e%'”ﬁh%swswwt&ﬁnﬁlfde\%ﬁWPO
deyivadiver ahanfonshsitival spiseryetncits acombitaioncticeragfl ojstem and on
PG INPAERIY ARGRDIRRIG-BRY: FT%%F&Y%“@@%&%JSWreﬁMH%Y& ff\’&lbuce a

also be used herein to mean an individual spinosyn, or a physiologica

acBBBth R FRIRPSHVR B WAIFIhEYRBfBRY EBF?r‘ERHﬁ‘EFéna{ﬁe?%PSMbét bt g?e(?}e@d
fospimsya heéalivhy)in Additians!ispepinpsadetie@plipsiototicilyhace distableentified

daryRivaet satitberenfsdisoEd 375 316 describes spinosyns A-H and J
(which t alled A83543 fact $a Ilts

J), a
thereof, erseSpé % ”d%%%rﬁaéa"""%éai‘} aéiehﬁwh c‘n"ﬁ{"e & 8 R%’§84f3
faéﬁ@ﬁéf@rwaﬁf@rmo @mlﬁwaéﬁhéﬂﬁq%éﬁ%aﬂvé% Brfe Q1B Eh@réﬂ)f,JuKLksM N,

PadeRt NR 5652020242 vaae Y LER el dehdihgeseik@dessino syadalspmdisih factor,
thSyc8ﬁ1|!>‘ﬁ%fbb%3rﬁér?é£%tr°£sp9y§oI§gEQ@TQCJ&?E%M g?lweﬁ%ylc%ﬁ{}’éfrﬂw@es #8%rm

salts 20 thereof, in U.S. Patent Patent

5, P99 MbasHaeerEd ARG BsAE HQ‘&'HFBEF%?@%%%V %BW&%‘:&”V
K 20sehtablakjarivative ¥ ar thesesibeds domeiratiopltypCallast Prefemecisyr wound

% @ﬁ&@tﬁm&in%ﬁ%s@ﬁéﬁgésmww&@mw Aé@ébiéblééﬁb%?ﬁﬁ\fé Ghelm iﬁ@liof
ociety m erles och ICa ontr

"Physica Eﬁgfg é) ieal E’eroﬁg'r rg. ocsis)‘/Jni oveF ac m%gs %e{%fsp‘
c&nﬁmlméeﬁssthﬁw}ném:ﬁﬁﬂﬁ thpéﬁgés ywiarse. @ 9esariged spiagsyes L-N
Nwrﬁ:ﬁ)%%&uwv&elwfma@cmmi\aaﬁweﬁ plesnosyash Arecdesordzednanrdits
i U R R6toR 0% p ﬁ?ﬁ{ RIQ 3%9%5%98%%%64%3 cf%r‘ﬂf‘e%%ﬁﬁ&é yADISR AfRich

mcor orate ermentatlon

reference herein. Detalfs re the
R Tl MBS P Fbdau B ToY SR e iR, and salt
dehe@ives &8 pratedeton 315836 06ferathtkS. Batebt Hach,eFthéa). Shéxat@atents

a@eﬁﬁ’c%@rﬁfe@ﬂ@i@ﬂﬂnr%ﬂ&e iR4sHorMBlation, tVPﬁﬁanBafaa?E'GBi%hbed

aCtIVI a%ynl?' ?TVaB ctlls0 ok arél ar}lls an grf ll|-||tL{{ n(m_e ra |. Karr in

splnosyn yS|oIog|ca y acgepet ng’a fVES Or Salts theredt,
American Chem|cal 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.



10

15

20

25

30

In U.S. Patent Nos. 6,063,771 and 6,342,482, and in EP 1 252 820,
formulations 5 and use of spinosyns or a physiologically acceptable

derivative or salt thereof for controlling lice on humans are described and
processes for preparing these formulations. As stated above, spinosad
formulations are commercially available¥rom Dow AgroSciences, 9330
Zionsville Road, Indianapolis, Indiana, 46268-1054, U.S.A., and Elanco
Animal Health Ivision of Eli Lilly and Company, P.O. Bax 703, 2001 W

VB 10 et ST i B et P e e L el bes.
arRRiRRiiaieSRaivEY nae BEBHBEpisItePiANh e GRETHBranRagkithrselvicthe
Patanidyndtane prokensigoal(NE&p)dyettnabivesterdarsAgiieoitural Utilization
Researcl, AR S dsaDiinsl 8 p NoF iy WHveIs Iy SU el ReOriss Aingis. 6 0bns
U.S.A. (NRRL 18395, 18537, 18538, 18539, 18719, 18720, 18743, 18823
arftf 30 R YUSR BN 06, A58 BYIA P AB Y ASBRIBNG noE A YEalt tEP1bIRP SRk
Saltsithiitafieepdrybiotegicathydesceptedlaled precedsesusefntparthe thesthiodswdtions.
this invepyosiaibhespalis afsnBEaRakR A uIaiRE SRR nRieRfd HRI{Be SRYM Dow

preparation. For le, spinesyn A can be neutralized wi pprapyiate
e S P R o T e R A oA L 2
pdrtrGRAYIsEHRaltte grRddsieatRi b LithinaerMRaa S &hexinefudeddats Main
fosne@t,b@raanwmtimaiwﬁh m‘t_hmc atmﬁgammaaimrganhpia@hi gn_ahwaﬁa_mrstrains
XD eI 01651y AP HUORG RO NRLG: G8 Ur SHE CBU R £ Gt /A Woliection

maleic, fumaric, cholic, pamoi¢, mucic, glutamic, camphoric, glutaric,
o NBFL) e Geiendorharu gl LrailpR. Nesarihe, ARSHhmRaugARNort
bdvrieereby Ifirsiet, Satvie, Hlindss, [$9624ic) SriaMRRANTBBRE, 48k$S. 28588, 18539,

raligs PaLnageas b PaHstissHs3eE hesRin aTesHyoweight” unless

otherwisst ecﬂ‘iedh "\é\/%urnd" means anltinju%[ot% QUrrnar‘hin. hicch ﬁissggi bl
cut, torn, BroRER°HUFrEl! "EbtRe s e RumAZLE . BrrBIYHE'PRirA'Y accertable

dig6r dsoovSEise s evRRIAEss aftHim iBvRMIojuF e 3altrare RERRRigY Wanehsigndard
affocdecuiys the parg@EbaruRINIORds exarpeoEpNdYyrasceiaradaiafdhedmen an
ﬁ%@%i&’%%%ﬁﬁ%@o( o%_:g[[}ﬁﬁy&@ %HET‘H&'@%&%@LH@Hlts‘%?g&ﬂosyns re

froorse 6 acid
closure (tull wound contraction). e term "tissue” refers to a mass of cells

in RAEHRHAN IR5dy WRRIRSGARRIY SottiaRls RebAtdi e salifciRakeRoTRI i idmed by

inckadi®) buiths etbelinaitedrgznizore, iskiganto ravettarehans, fervexsugbieassthif@ric,

Sprﬁ?éﬂo%ﬂf&’ric, phosphoric, acetic, succinic, citric, lactic, maleic, fumaric, cholic, pamoic,
mucic, glutamic, camphoric, glutaric, glycolic, phthalic, tartaric, formic, lauric, stearic,
salicylic, methanesulfonic, benzenesulfonic, sorbic, picric, benzoic, cinnamic and like
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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The terms 'treating," "treatment” and "therapy" as used herein refer to

curative 5 therapy. Those in need of treatment include those humans having
the wound, disorder or disease. Administration "in combination with" one or
more further therapeutic agents includes simultaneous (concurrent) and
consecutive administration in any order- f5 humans. 10 A
“"therapeutically-effective amount" is the minimal amount of active agent (e.qg.,
a spinosyn and most refe ably spinosad Wh| h is pecessary to rt
therapet?%fjc Sgﬁrgﬂtp %L% hru{man¥oF(g)r examé)le g tHe{rha gu@cé}lllg-éyf‘f %{?Q group
arifSgHe TP HhapPsaffe v iRdim T&%Wﬁ'@%ﬁ;&?hﬁ am&unmmcrbone, skin,
indoces;tipsoamates,vacerlerstes epintihesvdse causes an improvement in the
patholooieal ymedihealiadRarenoheRibsialogledl nin fORWHINS raive

associated with or ameliOrates resistance to healing. "Carriers" as used
hehR&tHel GRS pHARRSE AlHTEAINeAL iR BT HEFRNE REANNTE YPruishfisarder
wlictisgaserontoxic to the human being exposed thereto at the dosages and

Concentrﬁ@mnﬁﬁgﬁglpyﬁ\d comisRation mwicdﬁgi%allyra@CQP£ﬁQlar¢@arﬁenﬁ§ &knts

80 s pH buffered solution. Examples of SIO|O ically-acceptable
e O S ST Pl et e e BURE B ghcoer o

ad“el@,aé]ﬁtlomdants including ascorbic acid; hydrophilic polymers such as
polyvinyunymedkimnecﬂmm@obismuah B3l yeiflmagHitaumineg, RIpaLR@Inge.g., a
8&9%%%83%%‘%‘&28@%&%8 WHRACENAIdES,fng HHL‘?{ i Qééﬂb(@r@éﬁém

inclu dlnggucose mannose, or dextrlns chelating agents such as

suga MR EXRABR SantiREIRsE LerbiteliesiverBmatiy Ssadutnrarsrieragdem
asasgalinthisssvdformarnmiowmit wbidadtents s uehnasqso Banejatigterreotsentvisarcauses

fatly W&%@]{TW%N%MM%W¥W%C%4§E )pRRFbssion, physiological
polgox ethylene/pol oy Iockco ers PLURONIC(r)) The

spi Bs'yﬂgsoafsﬁ?c'%rese tlnve |c?ﬁa e'sofes'g ﬁé?cmﬁarl splnosad stimulate
neurogerfi@aigfvatioh dfIealipgeindirtivdeqobatmanaviealiciscaeiapig carriers,

inwabigents, celst301gepyvimian dierabfesaiian. theaartin dyingosmpasitionsrab thethe
pr [ t (o] I I ier i
P N AR TR DR BIF ML R e s

dél‘?nﬁﬂmﬁdEHTM?é%oimﬂ?%afﬁé%?'gﬁﬁérﬂ?&%ﬂ'oﬂ%ﬁ Vcﬂ'CﬁWBlS cféérbers
anacinge \eftlsnagehobtheltsphaeandittite, epnde athier obigiamc Spiides\ami@idants

usiﬁ&”(fi% treating %&H"rﬂy@ﬁbﬁlﬁ W%@Q@W&gtmﬁnﬁ@&y%meammo acids
SPINGSYRS AR astve il various wound healing mRARlS: 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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5 The human to which spinosyns are administered may heal wounds at a
normal rate or may be healing impaired. When administered to an individual
who is not healing impaired, spinosyns are administered to accelerate the
normal healing process. When admlnlstered to an individual who is healing
impaired, spinosyns are administered to Tfacilitate the healing of wounds

which would otherwise heal slowly or not at all. A 10 number of afflictions and
cor ditions can result in healing impairment. These afflictions an condltlon
inQlude d?é%efa m%eparp‘l“uﬁa]yl Igg gﬁ\évgunq%ﬁhtuqsﬁ)e%reatmeaﬁ Wity potty fsstu r%rf]p'al
arifiEhos B Ry Bt RamEO§ivaragesasOHha dsehEmrI B RigRBIIlskN-A
number Spgawib taetarshihver eenirghawiutoberoshateunesichdeaklidgions. For
hee@Jé%fé“ Q&HB&H@%@%@% iR RAREOQMAES TRGIRESHRGIMG f GGath

hormone-releasing 15 factor, platelet-derived growth factor, and basic

f|broblas?@‘?éwmafh&%d’?@'Cﬁ"rﬁh’g‘%%Pé%&%”%ﬁiﬁ?n“%ﬁ%d‘%ﬂc‘%%ﬁ%\%@éét'PfEma'
adainistrzaiopedfeatifgastpaneds piosy admirdsinjed dtian Wwitlvidue whorioret healing
g f%r&cwﬁﬁyﬁé%é %Gﬁﬁ‘r‘ii%\j&ﬁ‘ @fg&atﬁﬁté\’ﬂié”ﬁorh%@ﬁféghr@ﬁr&@&'@SW&n
of t e rat mvenIug| rnqﬁe th%hqallnﬁlnof anastomotic and 08 ef\

IS ere t nin IVI WNo | ealln alre I’l S are a mlr'IIS ered to
wéundscadse y surg Ic& procedurés i RENS that Redl wdin

ndﬁ%tﬁt?at@eoh%a@%éédwguwﬁﬁawé@h ww'émﬁ&vﬁ?@ diadlesirayerrt Wefﬁt@h A
andipaeiiailamicspis esadcandiwinically rassefid hesthyulasiignemumhesalftcins

W%HH%H?:‘MHH&”H&H&Q'%%‘%H”@% eW}éé"P%aW&HQQﬁelﬁt%@P WOHAGSt with both

mvolvPédg damage of the dermis and epidermis, soft tissue injuries 25 such as

mEEERTEd ”89@%@8é’%&ﬂﬁ%@o%ﬂt@?@éu@"ﬁ/%ﬁ%'C&QFE%%QRA%‘MMS
wounds ancuoibersobigihetyasioqmtestnabamusbsan dialpetivacersymeneaaling in

U'%Eﬁngc%’&él%&”ﬁ%f\?ﬂdaéﬁ@”af Ns@@réno‘éﬁﬂ%@o‘?@ﬁiéldﬂ@%ﬁwﬁﬁdwa% releasing
re utlng fr 138 ge” % I,M‘e to extre

tem S
B e O S e S o Sl e
WIﬁ’T@FIQHUU’tY@rﬁ@ﬁo‘?h?I%lIQﬂé@mﬁaﬁéﬁlﬁ@%é@ﬁ“ﬁ@t@é‘@ﬂ@ﬁ@t I‘ﬁ%ﬁtﬁ'ﬂﬁl(ﬁ@,‘nosyn in

vitedhilmeleficieiicione alresitye igfontio fadtoid WA asHEPERBBIOWIAEK promotes wound
cor@g“;ga\tlons associated with systemic treatment with steroids, radiation
therapy, and antlneoplastlc drugs and antimetabolites. The composmons are

also useTuheféP'@Siﬂ?Brﬂ ofisPtREEARIATARBSH REPRIE KissBerdahPariemstiaand
aruhiscivenmdsicaused ly. suwbiciorvertbuss | @ghulvers daalserhibyandmpaa mental

of MeNQUS CHEMIRLaRYpaKetEM return and/or |nsuff|C|ency for promoting
dermal rc—ﬁﬁstabll ments bse uent. tod rmal loss; (felasmgl thedtens

strength DI SRISHHS Qb S oRIEsHin TRRIRR D R Ui soltgsge are ciically
useful in stimulating wound heallng of wounds including surglcal 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
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5 adherence of skin grafts to a wound bed and to stimulate re-epithelialization
from the wound bed. As used herein, by "individual" is intended a human.

The spinosyn formulations may employ suitable pharmaceutical diluents that
are known to be useful in pharmaceutical compositions. Such a diluents
include but are not 10 limited to, saline;%uffered saline, dextrose, water,
glycerol, ethanol, and combinations thereof. The formulation should suit the
mode. ol administiation, Freferably. e, pharmacetical camposiions il be
fofmulated iIor admintstration. Thé Spmosyn may be Sdmimistered - MUY 9o
pHAFRTHC ¥ERiRER (ErHISESHRNSSH RYGRADIPRAIBRCRIRT YPROBF RiTGHatory system return
pheardradestitalygccepahieotxgipients. idesitidishri dnurdesstpedt thhatiewignoss;
ﬁﬁ'&t@&%ﬁb‘aﬂé%%é?lH'E‘f’i‘éh8@{'&’EpH@rﬁ%ﬁnﬁ%bﬂéﬁﬂ%tﬂédﬂ&%ﬁg{mﬁ%ﬁgh‘ﬁ' the

mpositions of the present invention will be decided by the attending
pHLIRiERCRhiR R E'aliS I8 Br4aHaRR ARIguEHRHER, FPrrptjslgliation from the

thexapdltecally effective dose level for any particular patient will depend upon
a variety af f86darsciRChydingiagdy ReAesheearagphthe response to be
achieved; the specific composition, 20 including whether another agent, |

any. 1 eGP L0 Sy W IOBN SUEP R S GOt i o
patiomt? tRdEinrebt BoMmMnimacaivea reRIMP ST IRMRINtsaRBcHUaR iPaledebut are not
exprasonooistias asupasticaiibeddurationaitthegyeaisn esntiadtigentsuomssations
chRmosherangue AJEE Wik %M@%Q&OBPQH}GI%{?L%W!mF*fk‘?e?&’cﬁﬁ'f&%e

composition; and like factors well known in the medical arts. Suitable
foRRRITARGHEICSECRABRHIA Y e CARYETdINAT RisHAIYton's
PharmaddeticepiSmgncesylatest adfitioin)eradadch RkhiskategtCampempositions  in
(E_%‘élmgi_n&%nT\lr’\_)ﬁq"@F@C%Yer}%m%ﬁrﬁ%@@ﬂﬁlﬁﬁW‘}&i@ép%@oéﬁp@ﬁjn It will be
inclydi inosyn effective amount) is thus determine )

O T R S AT b o RO ST B TR AF LS, e
mBalABHEH RS RABEOINS KichigveicRant fxeHiEn subrPasiesded rdheraggnding
topiyalcidrramamotis, susppesitesaal, niatiaanysagtamtintraytipdéric therapeutically
S e i ' Qn, iotr. ror. i | routes.
B e L, U, o R SoH o agors
THCHRE 15 REPAP dRIIRR AT RS SRS RERERISP M BEINS B dlmRREiticompRRMPN:
inglaldeingtrnaivetheusnibenagscll&r amtrap entpoged, iteaagerrimdy weight, general

subeitaReRus Aaid: Hrtirastisaiariiestion aasiduaiRn. route of administration, and

rate of excretion of the composition; the duration of the treatment; drugs (such as a

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 pharmaceutical compositions are administered in an amount which is 5
effective for treating the specific indication. In most cases, the spinosyn
dosage is from about 0.5g/kg to about 50mg/kg body weight daily, taking into
account the routes of administration, symptoms, etc. However, the dosage
can be as low as 0.05g/kg body weight. SFor example, in the specific case of
topical administration dosages are preferably admlnlstered from about 0.2g

to 29 petl_ﬁm Inthe case (?f mtrana [and 1 IntEPOCU?i S istr

dosages are prefePafﬁn (?mlnlsfjered FOm abo Ir]rc])'lr] EE 912 hich

bdBglurRigRl 24 ARPHSoré [RETES RS fr&ﬁﬁaaaﬁeﬂ%gm@q%%ut%@n@aneous and
baalyxeeiighiarAgeatpanekainusipesition, the total pharmaceutically effective

amount %H”%hﬁ%@ﬁﬁcﬁfi'EBH!EB%H?&?%P&“&&QHX@%@%HG|H“ e éf'#agﬁt OJvmch is
about 0.5 g/kg/day to 5 15 mg/kg/day of patient body weight, although,

ndTHePLYsH0 tﬁ?ﬁgqﬂllff‘ﬁé%‘??ﬂ]‘éé‘f t‘}"’m‘e}aﬁémi’éh‘féé?étlgﬁ PG dosage & from
coritout O lg /K éospiaob paAnstypieadly welghiniktiretiking irdosesatet dhalvouies of

10,peikathmeh t@y%ﬁ%%éo&dogﬁ@(@@éﬂ tﬁ@%éé@é%iﬂiﬁﬁﬂmﬁ £0. @Bﬁbg/% *B)de
contin ous ubcutanfousu usmns for examp% ag mmﬂ':ﬂ“mp

intYakhous Bag Solion br BottR SaRtisH may SIRcbe emp '8”2803\3965 are

coUpi AT s pRiDSVRIerRshiemR APARHR AKS (6 BedoprirRaY if BbWﬁrﬁ?é@ Rirjeanasah and
CER@0 JHY Btmistiatiber dsdays atk tor&iclayls fornisans froheadesn@tosig/kg to

UeRuNes) B%d&%}%@ﬁ‘r%ﬂ&ﬁf"d?&%?e%@b‘i??r%e%é‘m'S’;‘#‘e)%g BG%HEE%g/kg

for responses to occur will vary depending on the desired e
\%‘?éﬂrgdmmlstratlon in one embodiment, the spinosyn if formulated 25
generallﬁbwng’amgalt potrsitesirte degteghampagdtytcala efftctiasagmunt of the
QJ@' f%mm@@l%%hréh'%@sw‘ B EMSiARyeinR R BaeAgigaMo 5
acce

e carrier, i.e,, one that is non-toxic to recipients at the dosages a

and
congest P&é‘o‘?{sp@H‘Fﬁ'ﬂo{%ﬁVaY‘{a'?Et Bpatbigv A SthEr g ritte Mt B?tﬁ'ébleCt to
fothetAatiolt. Genetraly , Itiady éorpontationsarderpmsyd [sytypcalcadgitristered at a

3%69@%’[& RIQEBlY 1%%?W@/HBUF‘%@%WN%@QM%U&V%@{J'E)?'M divigledsHliger
carriers qr both. Then, i necessary tg; froduct IS shié)ed into the desired A
foﬂ%l%t%ﬁ AU B UBPUHS RIS QiR BRI £ ST Brat "

is iRjeRveneusibaaseBlioo @'dratie seltiinemay areie\rieRIEs@mples of such
carrier vahiel@sdnitlsisleosiaitie SN apiBgerts 5@Iaﬁmﬁaandoelﬁo@6@senger than a

sold T}{%L Jﬁﬂ%ﬁ%”ﬁ’% {I%F%%SL{CB %SJB?%’H'E th%%'?&%ﬁ &h?#éé%ment

useful herein, as WeI osomes SUIta ormulations, know the art

Cd??ﬁ‘éefjo@n%bﬁ?rve changes and 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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5 Remington's Pharmaceutical Sciences (latest edition), Mach Publishing
Company, Easton, PA. For topical administration, formulations such as
ointments, creams, and gels may be used at the dosages described above

for compositions. Suitable formulations, known in the art, can be found in
Remington's Pharmaceutical Sciences (]Igtest edition), Mach 10 Publishing
Company, Easton, PA. Ointments generally are prepared using either (1) an
oleaginous. pass, i "soliin it %'ss.“” of f'X§1 13,050%¢ tﬂga}é%.or.‘éms.é*%?na]% ed.
wiiite étooqatum of mineral of A5 AbSOIbant ase. 1.6 one consistn 5
of'%i?@y‘ﬂiﬂfiyﬂ reHE %Hﬁbﬁ%@“ﬁﬁ%ﬂ%%‘d@?%%ﬂe CBW%W%&% BN Aextrose
exanpbe, anaycious lanadinicled siam axdlyijxiedl ansngnirerratianeafel arthaldmseeful
WhEHBG! Qéeﬁgﬂr‘%*%85&9&9“&%&@%&%01&%%8\% GﬁF}HHJQM”%A%% 359i%fin

in an amount affording the desired concentration. Creams are oll/water
erﬁﬁ@{%@”fhé’{?%’%ﬁféfﬁéﬁﬁﬁ’ﬁﬁs@a@?ﬁbrﬁ%ﬂ PHaddsch JHBIRIRG 5iSreRmpY-
fixieabits Pydrocarbons, and the like, such as waxes, petrolatum, mineral oil,
and the |IH‘8?,t@d@aﬁéblﬁaﬂ#ﬂﬁ%@rph@r%@%@%@H%@Bﬁﬁﬁén@@@éﬂ%@%%%%y

NS SRLAANEL SEUBIe Sbelances SUEh A5 addad Sa1s, ThR e RARSES AlGun
stabilizea® y use of an emulsityin agentcomeexam 164 Surface ac

adenfesubIrar ke dund momiatens. HWWH&%W6§C%6ﬁt%% a@aera Mach
catioitishiatpgsnyeegurasandrie like. Upon formation of the emulsion, the

active '”@fﬁﬁ‘r‘u%ﬂfs(ag%%}ﬁﬁﬁ )eS t&éﬂa%’ XiAeRAged) iDhad)ea g?r%ﬂ%t Bgs%ChL?V‘Bne

the desired concentration. 5 els comprise a base selecte from an

olEAGHTHNS YdREd iR F, HHRr BRI B R R B RATDIARED StieHngel ofl. or (
afebedesotibesk, Tie thedasesistiad d chaygailingr age nulstrote mrﬁwsamaislxvmch
th@&%d@ﬁ%‘%ﬂ@xﬁﬁﬁ%'%ml%ﬂﬁ 9ellisRgapiSAtRing formation of
[oxypro g eIrIu osehgb:gyllc Eglc%bp Ly mers agqntheijljke Cu%gman tggded
ac ve Ihgredien (% syns)) oG ormﬂfg 8 thedas ((f
coRE@arRmRAleH ﬁfoéd'Bﬂ)tbéﬁﬁ%ﬁ%t@UlP@“E%ﬂﬂon of the gelling agent. The oral
pharmacewiasl fpenoulationealespiepaTedoyoksewst prosegHses usiaganelhse),

k”&%ﬁsﬂ%@%ﬁ%ﬁﬁ@@"@'ﬂ &S&?ﬁé“&ﬁ? %@%%%ﬂ‘ﬁ?%%ﬁ HGolatum,

active -11-’ingre USU& admixe a harmaceutl

acBE5tabRY: c%{?ﬁéPedp‘SaIélﬂé’da’b;?%‘%%*#ﬁé%ha&eéﬁ%mé%mﬁ?@ c%R?‘BF'%Wﬂdﬁater
magdoanynvihtefenimhté aubaecks, sachel aodpeisalitsotiiée dontaiases \Ahertathiezed

CHficRSeVas ehASENigENaY: Raainlida Semicsaligher dsuid sraterlsodium

er‘ellﬁpylagl}ﬁa?s ﬁy‘é‘?@éﬁ'?& C())ﬁ?o%‘se nstu%lh rgse gg%maf%[)ﬁg%eﬁ CIiays, 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 polymers, 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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5 ingredient. Thus, the compositions can be in the form of tablets, pills,
powders, lozenges, suspensions, emulsions, solutions, syrups, soft and hard
gelatin capsules, and the like. In addition to the active or therapeutic
ingredient, at the dosages described above for compositions, tablets contain
a number of inert materials known as additives or 10 excipients. These
materials help to impart satisfactory processing and compression

character e“ A tWF frmyiation ‘?g'”d' %&'28& i Pmdersfaglldamrlser ? diluted
lubricants s fur ry roup "of ddded SHSaRcas Ie ||¥ a6 gfve 8daiticrial
deSirasRST SRyl (%F'@ﬁ%ﬁé(‘ﬁi@ﬂﬁl@é”ﬁ@rtﬂ@'ﬁhl@ﬂéd)?dblme fRETUEER ?ﬁR?Héegiiéﬁ??t
arpafisinteghrantsnegilens, widnihéhecrse ot eheawalkiieiéableisalfaeassamnt] semi-
5"%8%65\'ﬂ%&@%ﬂ&?eﬁﬂ%ﬁ‘iéﬁ%%s%ofa %fﬁ@f&”‘%&l‘é@ 5ﬁ e&\SﬁrE%*R!ﬁrtSroP‘?Wtﬁ/e

or waxes or other solublility-retarding materials. armaceutical
acBeiTEBN it B4he iRt ﬁ?é“B&?ﬁ'QPSdﬁﬁ%rﬁeor‘%%E&r@ﬁ?n&s?%%t%o%atﬂﬂ@ders
wildz ehgestsespegsahe ras dsitns . foslvidasicyrapsl aot dedcieribyaaton tbapsules, and
regipigat thereof. Further details, including representative formulations, can

be found i min rmaced tical Scienc atest edlt
Publlshﬂrgae%cr%ﬁ)ﬁgﬁy F4s Snor&&raﬂ?u Grodet ecném%%cg]ét?tons 95150 gnlgl dp"g)ove
cdftesAplRReitiopenifidai®e @R@télﬁln@s”éi’”ba"rréhglﬁét CHHIPASING Ahasediivatyor
eftacipiensnonidsel mspirRsyRIpria physiokgatyraeeeqiadng dedvediipression
Saéh!a*?&&%ﬂ&n@é‘?otrﬁ‘é‘%% QS SRR WQMQ%‘&?J&@%E&HNBV%SM E’HEV A

fabric support, pref eraﬁq}é an elastomeric fabric support; and an inner
I

wiHtSHRS: AR Rnéf paes &HE@%{H%tB?'H?eﬁ%r%JH% s%ﬂraeaabrg?éram? “physical
fabhateetisicsricet iirfinfomeninigpletatadaiieh ihscoporatrgisiteyapeutokdly, and

effgaHuecasaount Rl sRPIRBRAS, Qfa%@ﬁﬂ@'%gégw@%@ﬁ@@ﬁiﬁrhf@ﬁ@%é&e of
salt the egfﬁ e'rPrefert %B’é/tspmosad or a th/srol |cal e tta le der atllve or
sait mereof tihe g%o GEEHEF o?/reo rg%os%r ed's
matrix. THe" B%W?%éﬁh@gﬁapr‘ﬁhﬁ of '§ép%¢até1ﬁ(§ﬁﬁftﬁe %@ﬁé\’f Cfbb*Rtp'em must
sufpesinddtispinasyid istidealkyéarpip wiates itiadbeomantbranadiriitis ithe
m@&g@&%r corporated into the material of the inner pad contained by the
rane. -12- The therapeutically active agent is held in the polymeric
matrix s& tHAEMIGFRISN I9HHHBRedeRSas AN ftilg THEAYPAGuUaTIR IR e fBYRY 1N
tinfleoingpinssyrhammacmtie aSpecteshdlatexineddiessikgatorfppisesmanCompany,

ahsgyiganpRad having a

The present compositions also contemplate wound care dressings or bandages

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.
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liquid pervious body-side liner, a separate outer cover sheet, optionally liquid
impervious, 5 and an absorbent body disposed between. The inner and/or
absorbent body are fabricated from materials which incorporate a
therapeutically effective amount of a splnosyn in the matrix or interstutual
spaces to ensure that the spinosyn is in léonstant close proximity to the
wound. The inner surface or pad of the bandage is preferably fabricated from
@ natural gr 40 sxnihetic membran or fi-forming matcrial.of elner. orgapico,
or inorganic, animal or \ye atabld 0 rom [ﬂagtlcs materials
eX&ﬂﬁbféteﬁoﬁﬁ%@%ﬁH@érﬂ?ﬁ)@fﬁ%&%P@ @Mﬁﬁﬁ”‘@r%éﬁ'ﬂﬁ%‘mphlhc or
hydrophabianbtnefarsperg phesticsntaiersalsgsuein ppssy vinyttllatdespad having a
ché{&B%@Piﬁéu@bBQﬂé&H&'ﬂﬁér%‘éBa@é?e%%%ér%%?&aéﬁgeﬁ%&ﬂl@l|9ﬂq'f5]8rﬂ|%r&0%us

in the usual way. 15 Suitable polymeric materials inc lude but are not limited

to¥h&t %938fH8Pt ﬁﬁ%n%SBa% REYtERR1, pUigetfe RO prRaIaa! BRY) are
Déaracatenifreth Deaatrviajsvalbiah iDecramaisolydecapentitatly siffgqbivtyethgleneof a
(pr)n@QJN%QH@H%trQ%WH?é’JsﬁhM idpacailasiaeiasiomeie Shiresm 11RP&Snstant

N’ s‘g mtet Imethacrylate)), latex, polypropylene (PP), polyofefin,
1076 |ny Icoﬁo ‘(PVA), 20 poly(hydroxyethylmethacrylate

(PHEMAW%U]W@W&F@&&@BC* @é@@%@ym%pepr@ﬁg@@y fabricated from a natural or
flarpatayite reaohexadi uiwpomitenadfeni) off eftan dPddnic) oeanatyniersanimal or

thGLeefARd oﬂH?ﬁt“%‘?SfFQr‘%r%?&stT&e rﬁ%‘??%t mﬁ&@&%g}g%{’&@%@%ﬁg or from

therapeutlcally active compounds into t nﬁ?l meric material is by direct

cofRFIBNRIAY ST e B AYERIUT P AR TR AR do o RIAT e BRI 3 SHEN
befolswicgstilngdes thelfhamstdibe difnpayaméarednainehisaidecdlt fatbcioztteld dfsomfam or

hmgﬁm%qmymggmgyh is both liquid and gas permeable, but impervious
tothe p ?a%?e |cro or anlsms The h dro hobicit the fil

membra ISau ”Ctur%te”a[ﬁaimflre UCES ert]glt’l ([Z‘nl’llgd fSr%%sﬁm%rOther
méﬁ%r@r@w%@@éﬁﬂ@ RehEHviets méen)aia\a@féﬁémd)?ﬁr@rammﬂ Bpcron, velour
spiesyH)SHaogERMAtedontaithe foaulatian (BB wijicaththe, ganseaiiratititides
S'L%HL?@”'&%%‘H& rapge,sUfficignido Peifae %lem% lﬂ&r‘r”aﬂg e}? latex,

formulation to the wound area in an amount whi ver the

arROVRBY'&5inosyRB) TheRGGHAry afibUREDT forRANYIYN to HECABplied RYA):
a pay(hgdveixyetyemehaporatevdBHE e aolg(glyodentreitinnpofyspindsyimisein (RN)
fornalinen CenealdhR Asiandlatitth), Teflon (PTFE), copolymers thereof and

mixtures thereof.

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



10

15

20

25

30

5 will be applied to the wound in an amount affording from about 0.1 Pg to
about 5 Pg spinosyns per cmZ of wound. Preferably, the applied amount of
spinosyns will range from about 0.2 pg to about 2 g/cm2, Pand, most
preferably, from about 0.25g to about 0.5 g/cm2. PSpinosyns may also be
administered to the eye to treat lacrimal érand injuries, 10 disorders and
pathologles in humans as a liquid, drop, or thlckened liquid, a gel. Spinosyns
can. %Iﬁo be |nt t'ﬁnasalll)( administered to tt wﬂ%ﬁ | e vergﬁ trgat dlg%rrqgrs,t of
injuries ang pat olog|es o? e N aSal MUCOsE and SinUs epithelia in AUMANS
asSRieRAMErops or in a spray form. Spinosyns are typically formulated in
vehicles Hisacoenaeniratnoraicaiouiuith 5P gppido oGmglmd, winedepablyupon
0.0 RGN RIS RI 0 BRI o PEIRERLY, BT Ruion

about 7, mostfgre erably about pH 6.2. It will be understood that™ the use of

cetthiPeofRAke F%d'@ﬁnﬂoé%élHbﬁ?sa@&H”é@f%?'EQaEﬂEe?@%a@}é%FPuﬁ*iﬂ%t 5 ng
foapiatiymobspicrosyh waltsd. S Frdsyvibly otttinapiljed/idrbeustaresbinaspitsowill range

Myll056, COBANE %bf&ﬁ%??:fb?r\  afil), SRAEHHAMRNE S0 UK 358lg to about

aqueous sglution or as a lyop illized formulation for reconstitution. As an
ﬁftﬂé"@f -a lyophilized formulation, 3-ml vials are filled with 1 ml of
stenle -filsgriedsife (wdy aquenusnsipisiesy tschiiens amdd¢helsesukingamixiuees,

IS JYORIZEH G IBIIANRAUAORLS, H&%R:aEﬁgprrﬁ%‘RBﬁHHﬁm%“%egel

lyophilized spinosyn using Water-for-Injection which may op tlonall include

one or n%‘?‘@%%ﬂ%ﬁﬂ’ér‘?ﬁéoéée e hﬁ%@%t%SdaWa Se%f"ﬁ"i‘ a%éﬁtto treat
spéistiidernainiveiescrpravithelagipsen dtermairré chucrsecrneions ehahehniodymans as

aqta{jwcifbggq,bi@g@pp@(é&;ﬁrmined by an RIA technique, for instance. Thus,
patlent é{) )}l&ﬁi (;[redu gtgl |rlle\y iuc?eqs 5%r on 6% ﬁrougp a%lc())uqcb.m

levels, as hea ured e order of from
prb@émmwismq%o@qﬁ@rﬁhly @O)llmg/EkéﬁnWé@/‘Fﬂ)p@éﬁ a\dpﬂca!@mﬁ Bfto about 8,
smms%lm@t&@bemingwtw@mﬁslirgﬂadwpllesiag |pwmraamaar§h)@anhat

(SRR ISGA) GASTASHANS LRSI MSID IS TR o v

esing involves surgical b removal of wool-bearing s m the
cr[ﬁ(’ﬁﬂaﬁ?@é’féﬁ'ﬂ%ﬁé?@ﬁ%aled reduces susceptibility of sheep to fly strike).
Fifty shespirarsyhafbrdiieeifited aredstogra ip wiit38 Inadé-dose containers, for example,

sealed ampules or vials, as an aqueous solution or as a lyophilized formulation for
reconstitution. As an example of a lyophilized formulation, 3-ml vials 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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treated with 7.1 g of 4mg/g spinosad aerosol (refer to Table 1 for
formulation). Spinosad aerosol is applied topically to the wound until wet with
product, taking care to part the wool. 10 Table 1. Spinosad aerosol
formulation Component Quantity w/w Spinosad @89.9% 0.445 Alcohol
100AGF4 20 Chlorhexidine digluconatd 20% 0.08 Brilliant blue FCF 0.02
Propyl gallate 0.01 Lactic acid 85% 0.06 Propylene glycol 10 Deionized
water 64.43 Tween 20 2 PVP K30 3, The Lilesing wounds of 18 lambs per
group are closely examined and asseS¥el %or evidence of wound healing at
7 dogitA applicafien nbgtmesadd(itapteves. thebeatorgrdtioourids Aranddulesing
COJQE?&HQH iﬂr&%ﬂrﬁﬁﬁ‘}’ﬂlﬂn@mﬁ%ﬂﬂmal healing) to 3 (equivalent to
no r

ealing). Hemorrhage/serous effusion and impaired healing are visuall

! . y .
scored flofiIGIgABEEREWIcketdpr e arerrdie 4 RaaddmyFiahing ) es surgical
(seareogah evh ondtdtye a0ing ybéirécbine ditiengdruitb- drab)e dhdT b affawtatddopeshices

SFEUQ,%?@RPE@@HQ%J%‘ W%Hﬂ@)h%ﬁfgﬂébﬁ%ﬂéﬁ%ﬁ{rem%eﬁe% ORRIREPB81 are
GrouQ Hemorrhagg/

cab "Wou eali Formation Contraction Serqus
RO T AT OSSP tae 5P e G IPaLAB & 5% 619 8193 o Jarosad
0.2eree080aprixsifosiad!p. 04t 0M08M. 36t Wot Qvth(oradvos dakBsopatarte part the
meaps. Low scores indicate better healing.

Table 1. Spinosad aerosol formulation

Quantity
Component % W/W
Spinosad @89.9% 0.445
Alcohol 100AGF4 20
Chlorhexidine digluconate 20% | 0.08
Brilliant blue FCF 0.02
Propyl gallate 0.01
Lactic acid 85% 0.06
Propylene glycol 10
Deionized water 64.43
Tween 20 2
PVP K30 3

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 O (complete or normal healing) to 3 (equivalent to
no healing). Hemorrhage/serous effusion and impaired healing are visually scored from O
(absence of hemorrhage/effusion and normal healing) to 3 (severe hemorrhage or

impaired healing).
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Number of affected sheep out of 18. 5 At day 7 after mulesing, sheep treated
with spinosad have greater contraction of mulesing wounds than untreated
controls, as determined by lower mean scores for wound contraction. By 17
days after mulesing, sheep treated with spinosad have improved scab
formation, wound contraction and reducet! hemorrhage and serous effusion,
indicating 10 improved wound healing, compared with untreated control

opical a Ilca on of mosa to the mulesing wo of sheep will
e, BB PR A A b OB O e e
urffrassty aRMFER- This |mprovement in wound healing occurs in the
absence dregpfoundirfgdastors suévamblow| flyisérkerHdgaveVer®teling
formulation used in thsrext@mple Slourantioded Seransibfotiial |15oparpdund,
chlorhiexidif@y Thel allity of €hlorhéxidine o inhibft bakteridl inflecilon| nidy
also bb HHUﬁ’fﬁeQ p Qifidel et oR-Itound $alidhlid this Q\ngr IpoFxlan%gle 2

Topical %@%&ﬁor Qf%dpilnogad imMFoved il heg,ﬂﬁg of W(9und s fildm| O

[(Q+ [ aYaYaVall

M UPI RS RS d Z© £0266)~ ait-cocked
ar@%M%% M@%@%@éﬁg §1@%&%1ulg%fe Al\pdproxmately 46 ml of diluted
(125ppm) Extinosad (refer to Table 3 for formulation) is applied to the

mulesingA oy Adstafdesiap) b]seuls iungatadswi&il sfnor &l b aressitizedtigardart
ha}ﬂﬁ'le g%‘ﬁ’&d%ct%%%rm%‘{& aple atdn i‘t@}ln?tor §'1%V'ngn%an X orés“Po?'%gs nd

The container or reservolr Is COﬂICa pI’ESSUI‘IZGd Yy manu

pLeipiagioph B3 pragass @@ﬁvgr@asmm@@bﬁ@atﬁbmb sSpseshey aerpseyed scab
Amgigatisien RnekIguddesd ‘AHE‘%&!@&@&)H&&%&%@ 59&Q&owﬂﬂlH§'ﬂ91ﬁﬁun%t
y

aerosol spray until the wound and surrounding wool is wet with product. Fi

SHEMEPEh AR IRy Shtaratst Rdn g {Eatrbipidshseble 3. Extinosad
(25g/L spmsﬂdpfﬂxmmaMBpﬁmmpm&mt@ﬂmmgwms Sﬂ)ﬂl’i\tﬂﬁﬂdl@egﬂ%n
2. 17m1\)489 wound:> 1ngq¥|c'1ays affélrr?PeXl%l%%tgl r%?)lar]é %}Qg}t&}‘ gpli%fﬁs. This

improvement in wound healing occurs in the absence of confounding factors such as blow

fly strike. However, the formulation used in this example also included an antibacterial
compound, chlorhexidine. The ability of chlorhexidine to inhibit bacterial infection may

also be having a positive effect on wound healing in this example.

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).
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Pluronic P123 or Pluronic P105 1.0 Antifoam C (30%) 0.2 Lomar PWA
(44.5% solution) 4.5 Deionized water 80.2 Fourteen days after treatment the
lambs are mustered and held in pens. Over a 5 period of 15 minutes the
lambs are observed and any with signs of fly strike such as twitching of the
tail, biting at the area or stamping of a fd8t are identified. Twenty-five lambs
from each group are randomly selected and placed over a rail and their
mulesing wounds assessed for evidence of fly strike and wound healing
(Table 4). Scab formation and wound contraction are scored from 0
(c@iatpiede Brtmoranh(29edling)toa8)(Bouwiatent 10 to no healing).
Hemorrhage/serouseffusionandimpaired heating gyg;¥igyatly scored from 0
(absence of hemorrh&§8#eHiesion and normal healirg)yig 3 (severe
hemorrhage or imppgpiddiaal@g)2<45 Table 4. The gffect of tppical spinosad
application, deliverecMeegutifferent formulations, arl wound healing, and the
presence of fly strike Rmgeiffédtion in sheep 14 day8.dfter mulesing operation
and treatment. Groy SRRV Hemorrhage!/ (@¥ealing @Larvae

Infection Formatiph2EBHIPBA Serous Impaird Present
@nte - Biuranic P123 op Plyronic P105_ 1100 "
Effusion Untreated 0- mitdam d.(.ad‘og)'-r O LAUROSaG /o U U 0010
(spinosad 1 25m /L q_w%%?wvg\.vﬂ%%%b{dﬁdﬁf Agrogot4m7L Geometric
means. Low scores |ifdieaiBeikes nealing. -17- Nugaoer of affected sheep

out of 25. Sheep treated with spinosad, either as an aerosol formulation

(4mg/ '-)e%}@%& ' e??(@éfnﬁé(ﬁﬁoﬂ@(&%ég‘% iH‘LBEQr‘é%da}Q’é’HQQ GG BFer

evidenc a reduced 5 score r scab formation, wound contraction an

the%ifé’seh&g BYTHERR S &jeParficsePety ce NG AN atMHE SIeaaRY By strike such as
Fuwtitehingooé jtof thie BSreheeiheererainestampiaghotredtioteare identified. Twenty-five

lambs from each group are randomly selected and placed over a rail and their mulesing

wounds assessed for evidence of fly strike and wound healing (Table 4). 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).

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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group, none of the animals are healing impaired, compared with 4 healing
impaired animals noted in the untreated control group. Larvae from Lucilia
cuprina are present in 4 out of 25 untreated control sheep, compared with
one sheep from the group treated with 10 Extinosad, and no sheep from the
group treated with spinosad aerosol. Infkktion at the wound site is present in
6 out of 25 sheep in the untreated group, but absent in the groups treated
W@l}\lsL}r)nrgo gfdaf %ga’jtreatn}entzgf mulesing wounds with spinosad results in
improve woind“fiedli compared with untreated control animals, as seen
in Example 1 above. This 15 improvement in wound healing is accompanied
by reducsstipfeeiion vatespandaasdunachspieaadas irkutitiscupiiip)larae.
The improve nd healin ceurs, rdless of the formula ion p
SRS AT T SR LSy EAAR Bre raihbac,
in dvecdlfsesmd Girchildrhexiding (Extintsad)dshalietenenbiimreowbagecind serous
heainchn B AR 0ea i RAAGRI WONBARAING SRERR FAmAIeS

1 and 2 may be the 20 effect of spinosad itself, rather than the
infEetBrifaRiBithg PEPRLrte el oHmak ﬁin‘é’@%&ﬁw}ff@é Sshng sgpaired

Irrmﬁméessrmunﬁitheahﬂgatedra@ﬁtualgg)@them@d ffur:rrmamezl@hm erefirst&fin
spinosa the healin ﬁser mduced wounds i youn ratg,

D DA AT PR e T e g gttt PR
approxosadiehd @@Glgam&ermhbdguu[emamddwﬁrb pitheddterssalp Uldecegion Bdh

prl%&r‘?d%?é‘[’s%f@s‘é&i? 108 oR5FS AL AP APHIDEHSEAANA S NGIMA AU (RdpEads

using a CO?2 laser (four consecutive stimulation periods each at 25 watts
pdifaedorstaepimsrd with the beam spot diameter set 30 at 10 mm), resulting

ina circ%r@z%lwmméea&g&ragﬁ/ig G&gu@s\@/ flﬂe%iﬁ?@grestn@ﬁﬁedﬂwmg&arm ﬁ}dd
citric aci 0 nosa % in 5% citric aci [ re ivere
s S D A AR e R AR e
ofipod emeanp posingditdedgf thewopadied babdbrepdildoctan sassatkarsiemnrt]
dep%‘éai%% i fhefate,) %gsgﬁ%gorreﬁﬂgavgﬁraawgmrﬂem ShelulstR %ﬁa‘?ésS

Med. Sci. 60: 73-82 Therefore, scab and 5 lightly adherent esc
aref genipyralpiveer dpshod seetarat applicsdp Bif Wev b coripargbleughermore,

peTHbAQCH ale 1h36i0d &fcmegﬁsharmﬁv&mm arsopesswat dadyif@naling.
consecutive days fter |ndu tion, and every 48h there run il

co]r:ﬁﬁlgféa\%%%‘?&“c SGP ?fh?e ithel h%%rlflﬁrsﬁeé’s”b CamBlES ﬁ’?& may be the

effect of spinosad itself, rather than the infection-inhibiting properties of chlorhexidine.

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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area of burn (maximum diameter of the wound) was traced under a stereo
microscope for 10 accuracy and then measured with a digital planimeter. The
healing endpoint is the time when full wound contraction has occurred (Table
5). Table 5. Effect of spinosad (0.5%) on the rate of wound healing in rats
exposed to thermal bum injury, comparl=§:1 with saline and citric acid controls.
Days after initiation Size of wound, cm (group mean SEM n=12) of wound

li tr d0.5 25+02.6+0.1 1228+ +0.1
STy S AR g i, V65 G S i o g1l on
4 8phdire FHdeslof Al 40011.3.6+0.2 1.2+0.1 9 2.30. 3 2.50.11.00.1 111.90.1

1.50.2 00l sclaiiofeaaleed nJaﬁsi'eJ#a%&er@*@t@eJété)oﬁ“\i%lQJo haddon

resolved resolved 15 The effect of spinosad on wound healing is noticeable

by ¥R Iesredrivalintl /idadchint, Hreree epindshd tréaledThaetos valuned

3Q9§1ﬁ$§dlﬁr@hﬁ&dﬂﬁ$ﬁé§eﬁﬂﬂﬂ@1ﬂé\@d%ﬁéﬁ asliettisRiedkepinolsunads treated
with sg ghow com Iete tresolutlgn of t(pe wound by day 12, which is 4
day L RAREF A THEIF SSURE S AR PR 3RY it %aline or 20 citric acid. These

data shoWdhatsausimpleyraddeby fos6lutiorcofispirysatiaaroenpeditetie and
heRUPOQLWRUDGE D RUDRLIVRUNS, RE AN LS. 5 &ﬁelml;ﬂﬁ%&ﬁfﬁ%&ﬁmd The

spinosad on the healing of laser-induced Wounds in diabetic (healing

inpeired)aEIAtIED A ianaiariths vsivr Sirtpeset serFsADiese wisigscope for

indé’&ﬂﬁ’cWaﬁdﬂ%thléﬂﬂl@dm'iﬁdam@ﬁaﬁﬂﬁﬁﬁh@ep.W@Me@iﬁg‘é‘ﬂﬂ]ﬂ)int is the time
strept 1ocm TZ) Stre lloﬂozotocm S %n?g/ksg) is dissolved in O.1M cold
lé as occurre €).

s O‘H r\gi)éll’l contractio

Table 5. Effect of spinosad (0.5%) on the rate of wound healing in rats exposed to

thermal burn injury, compared with saline and citric acid controls.

Days after initiation Size of wound, cm” (group mean + SEM, n=12)
of wound saline Citric acid Spinosad 0.5%

1 250 2.6 0.1 2.6 +0.1
2 2.8 +0.1 3.1+0.1 1.9 +0.1
3 4.1+£0.2 45+0.2 1.7 £0.1
4 43+0.1 44+0.2 1.4 +0.1
5 45+0.1 4.8 +0.1 1.3+0.1
7 34+0.1 3.6+0.2 1.2 +0.1
9 23+0.3 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+0.2 0.1+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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buffer (pH 4) and kept on ice to avoid decomposition. After 24hrs of fasting,
rats are injected intraperitoneally with a single dose of freshly prepared
(cold) STZ (Rakienten et al., Cancer Chemotherapy Report 29: 73-82
(1963)). Symptoms of dlabetes became 10 apparent in these rats within 2-3
days and their diabetic condition is confiftned by urine glucose test. Insulin
treatment is used to give regular respite from the catabolic dominance of the
condition while allowing regular and severe hyperglycaemia (Willars et al., J.

ral. 53-164 (1989 ne to tw |n jecti f insulin (Protophane
2I /1009 are&geélteg RIBL gng)gﬂgolh l{ﬁe ne 1Tr'ldla ((I)lC rats (ége%edr? ?r%] on
théhealiaginpaiesthatsphysical condition (e.qg. little eating or drinking, weight

lossdie @spundidbkng, uentr smednacsiiity). Rats that failed to improve or lost

more th 0.0f t r | tis

approxn?%fgb?és o Ib(ﬁléala? ggé hlgﬁﬂgg%@v%gj ?rggm t?]gslﬁt%flasgcag4 %grgets u08}11]§4h
PIriYIERPARSRME PEGLLIDHeHRAYsE EnamsdhsetisdiasavaditielMarhlindinaucigate
20 ungpdl GORAdaspr ¢foide consaduitvengivritilatiortpelitds @dahiag, 25t yvatts

PARYEL - é&@@%&?&w%mq Qﬁg@‘&?@&ﬁf?&%‘?&e‘{r%@& 310 b BRI/

a circular wound area of 2 cm2. Gro f 12 rats are treated with either

u
saind-8PEp %f‘s%ﬂ(ﬁr%%?% irle- §8 it O He 2UBIRE S PE YaReETdgeame
toppgatbntuickestarhysfen thinl &y3 dafte avdobeid ddbedtiopn dironl ke pifignk@0iyodrine

soéuﬁaa@qu&cﬂxmt%gﬁ%mmédtﬁy §5e$ﬁgnam 1@@8@%@&%&§chw are
remov on getec (0] all _wounds co e and p
o A e e TSy s e e e e
(Eadarﬁrﬂét&aé oAt Wobhd 65 IsQrptarerst iTfedsiens pf Tedoling PRtatrng
srgimzj@%g(f)a&/g}\w %&ﬁ@é&@iﬁsﬂﬂ#@ﬁﬁh@aﬂ?ﬁl%f&ﬂ%ﬁ&i Géliéﬂ?dﬁ%@&%ﬁ@ 30etfty
the rn.imnur om pare th saline trols ays after initiat 1ze
e R e ey B AT
2.1&193@62132&@@2 1R@sﬁhez(§al®<2tmmmoyesqxd0§t more  thgn1 3% eHtheistpdyo. 2

1.9t He3cdifobd@ 8 3+0.1 2.1+0.1

Diabetic rats of approximately 200g had 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 either saline or spinosad (0.5% in 5% citric acid).
Treatments are delivered topically twice daily for 5 days after wound induction, by
dropping 100ul 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+0 210
2 22+0.1 2.1+0.1
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10 2.3+0.2 1.2+0.2 121.2 0.1 0.6+0.1 13 *resolved 14 0.6+0.1 16 0.2+0.1
17 resolved Diabetic rats treated topically with spinosad show improved

wound healing compared with saline controls 3 days after wound induction,
as illustrated by reduced wound area. Wound size continues to contract

more quickly in spinosad-treated rats, ré8ulting in 5 wound resolution at day
13, 4 days earlier than wound resolution occurs in saline-treated controls. c)
The effect pf-spinesad-onthe healing-of i
(healing impaired 0-Outh
age and approximat g

region 24hiprier to-wotndnduetionRats ¢

burn induced-using 3€02 taser (fuurz,

ac ndll ad wounds in

Joptd: r4 menths of
t[:rscapular
6i“d athermal
biieriods each
e Ioéft at-10 mm),

GG S Zlats fretrea ed with
15 either satimeor spynosad (0}5% i S%4.citric acid). Tregiygits are
delivered topicatty tyyice daity for 5 dgys,gjtgr wound induction, by dropping
1001 of solution diregygy onto thie Woyil sijg. Scab|and fightly adhere
eschar are[gently refaoved Upon detgglinf,JO Keep all wounds comparable
and permit accurate tracing of wound area. Wounds are measured as 20
$ezlcmi%@%§mv¢;£mw fbéigy)gggmtﬂﬁﬂfﬁgftdsﬁlﬁim@ﬂ&ﬂwlﬁﬂt_ f{JaqialceéZ}npared

a . Effect of spinosad, (0.5%) on the rate of wound.healing in aged rats
xRS ST B iy oo S s M R A OB
inNANOH Si2eOTUveRITE CORt{grB\ppemdiakyriE spNostdvatitsl setinespingsad
0.9%und kesb1diizhQii2idyt 03,2t Aa30 duPi@rkhdh Ivothd Rstudod sttikLi s3tikdreated

controls.
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c) The effect of spinosad on the healing of laser-induced wounds in aged
(healing impaired) rats

Outbred male Sprague-Dawley rats, 24 months of age and approximately 600g
had 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
either saline or spinosad (0.5% in 5% citric acid). Treatments are delivered topically
twice daily for 5 days after wound induction, by dropping 100ul 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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549 0.22+0.2 65.6+0.2 3.3+0.1 8 4.6+0.1 3.5+0.1 10 3.2+0.1 2.5+0.2

12 2.2+0.1 1.2+0.1 14 1.6+0.1 0.8+0.1 15 * resolved 16 1.2+0 18 0.90.1 20
0.5+0.1 21 resolved Aged rats treated topically with spinosad show improved
wound healing compared with saline controls 3 days after wound induction,
as illustrated by reduced wound area. Wound size continues to contract in
spinosad-treated rats, up to day 6, 5 during which time wound size is
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whether a pllcu LU}JISQII)’ Oof rTy-itra f |ﬁ|2{. SPtt osad |12|H_|6\2co wotnd

healing in aged-rats, which-ha ILSII6L, FHSory nerve g\éll_}_,wllluca Such
data suggests that bg)uluaau may be E%I_Loburulg waound ||§¢3|u_|g lvm asensory
nerve depe ndent dllfbbEIlbUly erve g@g;@efluem lleblldjlgulle.szlllu sad
may therefpre heat qgronlc utce raIIOFQ§S§@CiIaIEO it ageny: OLﬁSpm)sad
improves wound hegjing in rats with iigycgg diabetes, agaihgy formo
sensory nerve deficigncy. This[data alsa-suggests|that thg JWumd-nealing
properties pf spinoggd may be modulpted (yia bott) sensory nerve dependent
and independent paghways. Spinosagignay therefore heal chronic ulcerations
and other wounds agsociated |with pgariealing in/diabetics. 20 Spinosad
improves healing innormal, young healtiyesats with intact sensory nefves.
Such findings suggest that spinosad may either be operating through a
sensory Aedvaindependpidameshanisnosat siay heparnkanaogdthealing

fu Q&%BQJ&@\%E§§£&%rXOH&6Y$§ 'dé%g'after wound induction, as illustrated by reduced

wound area. Wound size continues to contract in spinosad-treated rats, up to day 6,

during which time wound size is increasing in saline-treated rats. Rats treated with
spinosad continue to have reduced wound size compared with saline controls, resulting in
wound resolution at day 15, 6 days earlier than wound resolution occurs in saline-treated
controls.

Spinosad improves the rate of wound 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
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.



10

15

20

25

30

Spinosad may therefore enhance wounds in healthy human patients, such as
those that occur with injury or surgery. The results from Example 3 indicate
that spinosad may stimulate wound healing via a number of mechanisms,
and would be effective in both healing impaired and normal 5 humans.
Diabetic and aged rats generally show @ ag period prior to any significant
response to injury (Tables 6 & 7) compared with healthy young rats (Table 5).
T 's.la(?; eriocdjha@ been attributed ta aklgaelrd%r%l decline in the ehctivi

of
affdPERTSEREO NGB AL B GABEHE (BIFAR et AT P EHE ‘é:s.afdgvﬁ’se that
122028/ (PO0RYY nduagrstt (Khalil & Helme, 10 J. Gerontol. Biol. Sci. 51A(5):
B354-B3fik (2998))-6al E-QvigR Gdring the ipiasmmateyyiphase ebwaureling
healing. That spinosad.is able to generate a wound healing effect in. digbetic
ol A B 5 LA O RSB SN R8I Hdergpa
mbehamisms independent of afferent sensory nerve activation independent

mechanigfys. JFlige Al e .JﬁoW%rﬁg’gQHQ&’BﬁSPtH‘aﬁ?@%Rﬁ?cﬁi{pals

with intact sensory 15 nerves (Table 5). This effect is particularly obvious
dusiRythete 4y hfkabladrdry pitaseared ayshhsythyangydompelaent dhinlag
prpdifiRcat 'a/seo@&aa&f A i&@a@l_f t&_ﬁéeﬂ%ﬂ] Mgh@ri@q%;a\éav@;ef:tlﬁwéggsléh@o@tﬁeurons
component of the prol erative pnas - e remodellin ase
L b o e T s e 46 At e
phase oiwouriol. 36irepkis) kit BRIvEs6p alardniitnatiorinaritlepndliberasiory
T rmij o-njury: duri i r ' I d
MR e S L e R A ekl
maipkbiésasrarpebisaling anratadonal ket attreninfirontitgg Ves i @e wiivhtion

andeariivatiom &pehdas: cYtakings schematdresand i alaGRURISNAHEK SniShs.

may directly enhance the production of matrix and the remodelling of 25 skin

at the woUESHd SRR 1 SHEGR LSS hOsa TR e R st ri gy
wadhds (hableghoThihefRcphaaeascofalgalbvghut dertetaérem yExflappleBry phase

Cco firmz(t_jlg esults from Examples 1 apd 2 . that spinpsad assists the healin
o I Al e Bt LR

wétiner Hedia el RegioanescBOL A8 Eliimiple dpitnse stgatfofsarddhthe mrsigding
of agtiopuefsspingsad in enhancing wound healing in
Spinosad also appears to have effect during the remodelling phase of wound
repair, which involves cellular infiltration and proliferation. The dermis responds to
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 confirm the 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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rats using a blister model of neurogenic inflammation a) Effect of spinosad
dose on vascular flow 5 Neurogenic inflammatory responses are assessed
using a well-established method (Khalil & Helme, Brain Res. 527: 292-298
(1990)). Anaesthesia is induced in outbred male Sprague-Dawley rats with
pentobarbitone sodium (60 mg/kg i.p). BGéneral anaesthesia is maintained by
supplementary injections of 15 mg/kg. This method of anaesthesia has been
shpwn not to alter the b_asal vasodilg‘fg responses in peripheral 10
miGRREHAIN A IR el E. (b S5hoR08 R BRiaR2 GBI Redlh in
jugular Vein'is cannulated with polyethylene tubing for the intravenous
adAihisiagarhbisterdpadel shmsuresrnis indlaaMIgEoBody temperature is
ma)ntainEffezt 87 pind<he dosmpietascolatftoaxperiment, the animals are
sacrificeqt by RRHRHRIR AUEIY 3R USRS ALRANGRT IR LYHAIG %R0

of the hindpaw in anaesthetised rats 15 using vacuum pressure of -40 kPa
appiledilitr Bemsiies fra 2 MetdPstr&iditp neststheprdvtdesptdyhetdr
is pslablished, Hae epider Wit (subdacepithal o) (50 apRY¥ash 2GR RErspex
chambhehr with inlet and outlet I[I})f?rts secured over tliﬁ?listg Se. Rwsgér?
sttt PAHUABH S Pt PSR LY ARE AN Ra i aIREE by PSHEthRlc
pume aitediahihb¢enastainlishtbaskindabesd yreniddats: iRelarties inlpadpfioml is
MARLANEI. QAL ETRE, Y 201 1RRCR APRIST i 81%2"@9%425 ORGP ular

immediately above the blister base and relative blood flux (volts) monitored
corfihirciisRbrrd wHaRYeedrdete Shinedanths MR M STERIEHEE M

Ringaris/salytionansh BetiusethovsridhpeRlistershasada-dne730 minutes. 25

Table 8. The effect of different concentrations of spinosad on blood flow over
e TR e GPR It TP SIS o BPAA SF o

0.05% 0B%GYardirelcsdderithentidiveeginh @fidari SEMy B216)haBE6 (8s)

6 = ino ister w
L0418, ) S LY By g

bdthHhE helegn pbliNere s RYshahdhnersibamirdtionet pesperye) A isalatishase
0.93%sspingaad1as @ RASitNE fffechomsRIRor dlover B4 vRUBOMER. thgiger's

maqnitude of response is reduced compared with 0.5% spinosad. Spinosad
at’y BB AT RFAS I STV EOAN S R BIR S ST ST A GRS ESpR RISt BYSULK G
rediibec ehuabllidnbasudim agniudeoom faledviobibed @spar seobtaidedeavitine by

0 :
Oé @sgpﬁ](%%%jr fiIZ)r\]z&?meter 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.

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=6)

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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maintained magnitude of response seen with 0.5% spinosad is suggestive of
interaction 5 with calcitonin gene related peptide (CGRP) nerve pathways,
while the desensitization seen with the higher concentration of spinosad is
often associated with substance P mediated pathways. These data show
that spinosad has a positive effect on vadeular flow, an essential requirement
for wound healing. This action may be due to direct action on blood vessels
or yia the release of peptides such as CGRP and subst P from sensor
O A PR VRS L) E e 1 Sl o
nenvecpe@itetamtat) b siodrdsnitrictoxidd gynthpsesénhithitope dnathe drasdular
re3RRNSH Ad AiRif e Lo SRROFRAN U QRIS IR AR YA ST RANEES AHE

assessed using a well-established method_ 15 (Khalil & Helme, Brain Res.
52paipgnebByagy ohisaRAtesiEniY ifdlic Es mStb fe sugazéve of interaction

Smaguﬁﬂdaaﬁviﬁge' ﬁ@ﬁ%l‘ét@% ﬁ?ﬁﬂ&@:@ﬁmﬂeﬁ@éjﬂahm\ﬁ@%m@:cﬁh@th@h/ek@ﬁﬁ?]ﬁaﬁon
anaesthesia is maintaine supplementary jnjections of 15 . Thi
e Ol ASUR ST A BRI AP a0 S,
respdhsabpintyerphdtakendicachaschiatmedichls & positive eBraimRescEA0flow,
236282198 INg B MAUIRY e RIN 15 s aBauIaiad MR PRIVEINISNSh on

tubing for the intravenous administration of heparin/saline solution or drugs.

B&RPteyapelattraqtharsistarrdpartisresush & CRMpIE RS Bnesd Egse FRAENY,

thgcaiAlscAie srehices oy Rarbifvraigsaverdose. 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 25 to 40C.
OhecEfetiset sensenimriNePepiide fatagaristsupnd aitiigtREidensy hasgdobipitor

anshaheerspanAespaiswihratet 08 Rehaigids secured over the blister
base. RiR]%er's solut'ﬁ)n is perfused over the blist?lr surface qust%qf’g}%\nee od

R
by a peristaltic pump at 4 mi/hr 10 establish baseline nieasurements. Relative

blobktibk RetsnioratRevet X9 By 98 (53%P Dappksiifksivrsardreid ia prdtied
Placeddprmedipiely RRave g blisierhasR anfuiQaelaing binodit fvolts)

monitored continuously on a chart recorder. Spinosad is diluted in 5% citric

adlBfiTRiNG &R EBIATSH Bhtr pRlFfIsEaTs veFtHen bislerbdke fBhiupesrebof
mimdtetheQ@nrafoaipad of eachisall is perfusad withiRbe spinasan peZiphsyvitile
the other fo tpad e % t is first perfused wi ist.or-inhibitqr
WSALR 1R finst perusedavihan 2 ISHorinp

for 10 minutes | oﬁ owed y %&%’erfﬁz’?oﬁ With 0’ &) spinosa fortlfdemﬂ%?e%r.
CGRPS SNCERPViHhpisterueper, forcheiusivaliapisdomisset et div,
NQHRi Al e Gy RE B NANME AR e0FaiRaliRl e @xide gynthase
inhibitor; Cayman Chemical Co., MI, USA) )

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
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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5 is perfused at 100M, and spantide Il (substance P antagonist II; Auspep,
VIC, Australia) is perfused at 10M. Table 9. The effect of sensory nerve
peptide antagonists and eNOS inhibitor on the vascular response of rat
footpad blisters to perfusion with 0.5% s éomosad and the 10 relative
contribution of effectors to the activity o §p|nosad Blood flow as area %
contribution of Substance Effector under the curve (cm 2 effector to the

n=6 vascular. re mosa Control 13,6
O R BT Sy Tt U5t Peian Wb AR g3 & AWotG 16 10
Sﬂaﬂﬁ@é @ng@arhyecrrrﬁtfgw G’)tB@ B‘Ve@ﬂ"ﬁl@ﬁﬁq ﬁqre%%v@é% s‘ﬁ%gad (CGRP

stiumtdgdtost; A dgeieasis] Kutheljpiasererdeid QGRK, anditdLpaptitle methyl ester
arllaﬁﬁmﬁtsaﬁ%ﬂcﬂnwéﬂﬁ H}hﬂobtﬁ&égmgé Jﬁ?ﬁﬁﬁ %Qﬁ@ﬁ&%%@&h%ff@%

of spinosad on vascular b flow Is mediated throug substance P

arfd %Wﬁﬁ?c%iﬂ?é‘%aﬁﬁ\%ﬁ%n“ﬁ?é'éa&lﬁﬁfﬁﬂﬁ%ﬁ BFE@_E’QFJ 'élﬁ&?i’ﬁh’cé/ & itptralia)
eNpedubsrefféudf spinosad is 27%, 34% and 24% respectively (Table 9).
The vascular response profile in the presence of a CGRP antagonist has a
Simalole Mmagniusieaf sespasisg Haros gaptidd ariagmrstsuggestios tinaibitee on the
m@Qé@H@P %fsﬂb%s%ff%Ftra‘PfféBfE'é’o‘BaoﬁH?é(rsc%Fij%r’fﬁs %ﬁﬁtd’y&?r Eg]%slé‘eand the

vascular resFonse profiles in'the 20 presence of the substance P antagonist
(s[ERES8 '%@fﬁ‘ﬂtﬁﬁt@rtf‘ﬁ Wﬂ“@fﬁﬁ’dﬂﬁsfﬂat the response
decreases over time, This suggests th nd| e NS ridlwgion of
greatevlpigoRRement ingghegrediation of aé%%%jﬁp o &Rippsad disgy i eater
stage€bfsede resporjse. These data ollﬁé‘awelsahomma [ tM@Se %El:l’ﬁi‘)(zf;?jnse
Splﬂ‘ rol v cljullcu1l.|§\6u(¥gt4)c DCIIOUIy ”cﬁbﬁ

pep IEWMEJdeIILU I"éﬂlygaur(l" dl lllllg.aygzl Uslg&)lllelldl llllllb UQA:JU IIIU
inv I%WI[ of eNO IUGthrU(.,Ebb S geagg 2[((#[6555”]05(:1 =26~ ”l(éy act

dire@gagﬂ(;@e endothelipgiptdpod Vessels, gevuel) as through segsory
nerve innervation of blood vessels in wounds. Furthermore, the effect of

spinosad. is of long. duration and mediated through different effectors at
different S1AEEBY tRESTRYSEASSPIERA FITHHYS Ty axganath Tl uRferane s
in Q@RIP d et peppdefileadoaiviean] sON@S adhibitor (Table 9). These data indicate that

the effect of spinosad on vascular blood flow is mediated through CGRP, substance P and
nitric oxide pathways. The contribution of CGRP, substance P and eNO to the effect of
spinosad is 27%, 34% and 24% respectively (Table 9).

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



5 treated rats and control rats in the thermal injury model (Example 3),
particularly the early resolution of wounds in healing-impaired (aged or
diabetic) rats. The ability of neuropeptide inhibitors and antagonists to inhibit
the action of spinosad on vascular flow suggests that the early wound
healing property of spinosad is acting tl’%ugh sensory nerve pathways, and
involves a combination of neuropeptldes Such activity would 10 enhance the
early infla tory sta e of the w -healin process w ich i el

initi X (ftbyrg(éaso}r{yt%ne%\l/e ac IVI &in o??se? “af> Kfch DERn ‘? "%%&nerve
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of bhe hin esthetised rats using vacuum pressure of -40 kPa

appfid&tor Srﬂ Hl??jlglglla a metal suction cap heated to 40C. Once a blister

is established, the epidermis (surface epithelium) is removed 30 and a
perpphx effectbes pitivsadadravak oulde r syt se cudithatie retirty Riiridategsieases of
RiggaeSnigktiands perfused over the blister surface and maintained by a

B e e e IS, B A Breinoa
blood flow s monitored over t % 25 1ASeY owmeter via a

profeitlde &g e izt a?é’avé%é%l @t%‘?%s@aﬁﬂh%mwedmédwwbred
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anaesthesia has been shown not to alter the basal vasodilator 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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5 immediately with spinosad (early phase), while the blister on the other
footpad is perfused 5 hours after blister induction (late phase) Table 10. The
effect of spinosad 0.5% on the vascular response of footpad blisters during
the early (immediately after injury) and late (5h post-injury) phases of acute
10 inflammation. Phase of mflammatlonzﬁarly phase Late phase Area under
the curve (cm) 113 6 (9.4) 95.5 (9. 3) Mean SEM, n=6 Neurogenic effectors
arg re‘%‘%}“ g W%OI[VFS'.A” he BaN-ROSE oL e inflAmmaton Les 38 and
whild 1 hase or the' Inffaf mat ry response |n\)6 ves comp onents ot
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has almdéstirpad|(@feet indinedar§andriaasighabéweriselitftarmmarerfysed over
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Tlﬂ@rmﬁﬁ%@ﬁf@éﬁfﬂﬁé%“ﬂﬁ'@%mt of immune mediators in the
recruitment and activation of cells during the proliferative and 20 remodelling
phtatde b0.wdhrdeHectlinigsfeysné-0.23- A9 phewessiianoterbirs& Rhinpleag, btisters
eftepihgf SRinesRd RimeasRA harling;imseat itibe3nfissBMmateyy dRee stiveute
andI remodelllng phases. The data from the current example provide

evidence that spinosad is stimulating both neurogenic and immunologic
pathways to mddiggedfsnilenndtiwnling effatiPhass  (ECRImPEase The use of
spinosyn or a m@g@&ﬁlﬁ/%&&ﬁﬁle dddatietdr saR-ot8df in the
preparation of & tHeHcamentIorpromoting-or-accelerating-wound-healing 5

in a mam of Clalm 1 wherein said osyn is spinosad or
physiooaEdfges. SHEies 8BRS IRE AT AL SRURRRE S pe
wHERSTHNSA08Y riRiPPRae ishie Heanﬁbe RifEPeef. e THETSRBNCIARPCISRHErEIVeS
sasdnpanemaldistine alimgripaited.socA be nwaropiltaimdInwhesgass saibat spinosad
ShigesRds: BpleAlcanRliRd dariAlfa e/ AUack B BT HSRRLGIPIRdoNGERlBle

sal s inosyn is to be orally administere
uggests that spinosad fot only acts on neurogenic mediators of inflammation (also

shown in Example 4b), but also has a significant effect 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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7. The use of Claim 1 wherein said spinosyn is to be parenterally 20
administered. 8. The use of Claim 1 wherein said mammal is a ruminant. 9.
The use of Claim 8 wherein said ruminant is a sheep. 25 10. The use of
Claim 1 wherein said mammal is a human. 11. The use of Claim 1 wherein
said mammal is a cat, dog or horse. ™“°°

Claims:

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

in a mammal.

2. The use of Claim 1 wherein said spinosyn is spinosad or a physiologically

acceptable derivative or salt thereof.

3. The use of Claim 1 wherein said mammal is not healing impaired.

4. The use of Claim 1 wherein said mammal is healing impaired.

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

6. The use of Claim 1 wherein said spinosyn is to be orally administered.

7. The use of Claim 1 wherein said spinosyn is to be parenterally

administered.

8. The use of Claim 1 wherein said mammal is a ruminant.

9. The use of Claim 8 wherein said ruminant is a sheep.

10. The use of Claim 1 wherein said mammal is a human.

11. The use of Claim 1 wherein said mammal is a cat, dog or horse.



