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[ 0001] Theé+§¥&ﬂh&ﬂgsrelates to a nethod and a 5 congﬁﬁghbgﬁg%ﬁﬁﬁshe

use of acc fating wound heal i ng. Angi ogenesi s and

[ 0002] Al though several nolecules are known in the art as useful

t herapeutic agents for the treatnent of 10 di seases and disorders
havi ng as a synptom t hereof abnormal clotting in critical blood
vessels, there remains a need in the art for conpositions and

met hods which are usefahecboriot e fiseatHEENkG afio SEE Mugizseases as  wel |

as for the tr 0 | di sorders 15 having as synptons
abnormal | y hﬁgﬁkggﬂéghgyggﬁféﬁﬁgW£ﬂjngiogenic activity. Such di seases
and condi ti onseldnet ute Ifme=rfcdbhow ng: cardi ovascul ar di seases and
conditions s s hypot ensi on,, .hypertensi on _and_ at heroscl erosi s;

t hr ombot i c cm1fi ons%glﬁchlﬁ‘ée%tﬁ%ke?e%er?eartf’ af't aB%" post 2
angi opl astdy steptsiigioradgrogeniice dfsaraddrsatiespidabohyaligeases and
conditions such as pulnonary fibrosis and asthnma; di seases and

di sorders related to tunor cell invasion, angiogenesis and

met ast asi s; WoghddeRsdiisngrdnthasirberpdrglidi sorders and 25 reproductive
di sorders such as premature uterine contraction and inpotence.

[ 0003] In pr day,, er io ecul es, . whjich induce or
pr onot e angi@gen Sis ﬁﬁ%ng ueg?g'gg% gﬁgﬁﬁﬂfgenﬁefﬁgﬁwnTﬁglng%
proni nent of atrhege arsefugr dhehagdfigctameptsuderasheadogbament of

endot hel igl growth.d achar afME@ks fidyioRl ast arowth fact on (EGF) .
epi dermal grow h ‘
abnoxrmal clotting in c¢ritical blood vessels, there

remains a need in the art for compositions and methods
which are useful for the treatment of such diseases as
well as for the treatment of diseases and disorders
15 having as symptoms abnormally high or abnormally low
angiogenic activity. Such diseases and conditions
include the following: cardiovascular diseases and
conditions such as  hypotension, hypertension and
atherosclerosis; thrombotic conditions such as stroke,
20 heart attack and post angioplasty stenting; anglogenic
disorders; respiratory diseases and conditions such as
pulmonary fibrosis and astﬁma; diseases and disorders
related to ‘tumor cell invasion, angicgenesis and
metastasis; wound healing and clotting disorders and
25 reproductive disorders such as premature uterine
contraction and impotence.
[0003] In present day, a number of biomolecules,
which induce or promote angiogenesis in tissues, have
been identified. The most prominent of these are: growth
30 factors such as vascular endothelial growth Ffactor
(VEGF), fibroblast growth factor (FGF), epidermal growth
factor (EGF), platelet-derived growth factors (PDGFs)



factor (EGF), platelet-derived growh factors (PDGFs) WO 2006/ 135493
PCT/ US2006/ 015662 2 and transform ng growmh factors (TGFs). Absence
of the bl -clotting regul ator thronbonodulin causes | G
lethality \gﬁ%ﬂq%gb%}ef ore devel opment of a functional EEEE}F%@Q@SEﬁZar
system (Proc. Natl. Acad. Sci. USA 1995; 92: 850-854.; and J P
Cooke et al, Crculation 105 (2002) 2133). The current approaches
ainmed at pronoting angiogenesis in the related field can be

sumari zed into three nmain categories: (i) delivery of angi ogenic
growt h factaods trshagosynighetrbiocetandanadty al Ty mabisenseabf otks; 10

(i1) deliveny of, m_ds _cont ai ni t hat .encodes for angi ogenic
proteins: and Cri %Lg%olr?ﬁi ﬁggu%agﬂrv3%3}:9%?&“%%311898%1?%3 ¢dfBs and
endot hel i al leghklity ansplmetatiediore| B4 obmesic cof danciurtad ibhel
related art : 5 t (Shi.CS | .,, Evidence o uman
Thr onbomduﬁarfﬁg%%%i%unla%s £é§3 vel %%?%’geﬁ%EfFac GF é]crlc'ul g??bn.
2005 Apr® 5:18PP¢ 23)81BB2436) apd opoBefobbadehngat heCdatuilasiyn $§5t ens
with human reegesbi pagty t hy [ €S ;md f wt h
factors. It ?ggtr)opos_e)d 1 h%?ugﬁgglg% %boéﬁg %Engﬁméﬂz%%ﬁ%ﬁfgﬁg

t hr ombonodul ¥ -EERHE S élesBedrept@er THRYS| Hirodicc almuppmidiedi 682 t hus
promoting |weaki zeth dapgdraag 0g9nesh sved PP Lndnsgmdulin is an
anti coagul ant, . endotheli al -cel ] -menbrane gl ycaoproteln. Reconbi nant
25 t hr onbo “PRS pPHTE AYPCRRES (RGN PAFRF Ty RAVIEEES | $98E TRt t ur es)
and TVD2®} ( cidn aidelige VDAL andaBmsds | 8entdiiagnione rHhel GerBHAY ,

exhi bi t M {QQeni g oRShNid %=k 9008 TN RISyl QR sl LT0L, 55,8t al -

angiogenic molecules and endothelial cell
transplantation.
[0004] In accordance to the related arts, another

15 report (Shi €S et al., Evidence of Human Thrombomodulin
Domain as a Novel Angiogenic Factor. Circulation. 2005
Apr 5;111(13}:1627-36) proposed loading the delivery
systems with human recombinant thrombomodulin molecuies
instead of growth factors. It is proposed that the
20 loaded human recombinant thrombomodulin can be released
under physiological conditions, thus promoting
localized, rapid angiogenesis.
[0005] Thrombomodulin is an anticcagulant,
endothelial~cell-membrane glycoprotein. Recombinant
25 thrombomodulin proteins, TMD2 (containing six EGF~like
structures) and TMD23 (containing TMD2 and a serine-
threonine rich domain}), exhibit mitogenic activity.
{0006] The previous study (Shi CS et al., Evidence of
Human Thrombomodulin Domain as a Novel Angiogenic
30 Factor. Circulation. 2005 Apr 5;111(13}:1627-36) have
revealed the recombinant domain’s novel angiogenic

effects using in vitro and in vivo models. It was shown



Human Thr onbonodul i n Domain as a Novel Angiogenic 30 Factor.
Circulation. 2005 Apr 5;111(13):1627-36) have revealed the

reconbi nan novel angi ogenic effects using i i i n
Rv(g?dflﬁlilw% %ﬁé@osﬁ;ﬁ%@

vivo nodel s was “shown WO 2006/ 135493 PCT/ US2006/ 01

TVD23 had hi gher activity than TMD2 in stinulating DNA synthesis in
cul tured human unbilical vein endothelial cells (HUVECs).
Additionally, TMD23 stinulated chenotactic notility and
capillary-like tube 5 formation in HUVECs, an effect nediated through
phosphor yl at Fbat oTMIe?bét macehlghar sitgrakyr egah atiard lﬁima;s:emujlét?lr@nd p38

m t ogen- act i ygf ed ki pase . h hosphat i d) 40 sitaol -
ki nase/ Akt / endot he ltlgénﬁ ri gf? oxI ggu%%/aﬁt hgse rgat 23ves€1“so

stinul at ed 19n‘é¢létﬂlhéﬂ| al ceel$ ex{HBESELA oqull@:ttmomaﬂrMaI 1TMD23
opr ot ei nas e§tl£ﬂ¥¥ﬂ%ha%ﬁeaggﬁﬂ:%P%k%@&?ﬁ%ot ell{hfy?gl f%ke tube

extracellular pr ot eol ysi s ng to en I'nvasion and
m grati on’ dufPHER Mg ogenesSTE/ECKDbr eGwer e fvD23- mednabédi nghwrmhant S

in rat corneehd)éldl&edatﬂ&[owlbxe&aéélﬂe\azbls%ﬁaysﬁ%%étéao y 2 ced

| i mbus. Usi ng %he nmurine angi ogenesi s assa
neovascul ari 24t i BRI} LTI ® %twtﬁﬁgélroéﬁélnhé%&ﬁ‘ﬁﬁ apdt tleso

enhanced angpbgeasiiayitnddiitoigs] Comaldyang/ «medi3pore1 A2058..cel l's in
nude mce. |In concl u3| gggat he 20 .reconbi nant_t hr anbonodul i n domai n

TMD23 enhanc&d the Bni PTEYEnse MHP%A tr FE0d | FEVPYERtaMUNd
Heal i ng p@oo&@ddﬁielmmdelﬂeaelxmgsaimeﬁs zrlaﬁsfla ﬁ@@éﬂ&pr&@ynage@ are

hg?u'r QI : g?;?&%%lé%lgag%iﬁbg&?eac%l%—'a'tfagsr ,atv!rhvlec glétea exttragellular
proteolysis leading to endothelial-cell invasion and

migration during anglogenesis. Morecover, TMD23-

containing implants in rat cornea induced ingrowth of

15 new blood wvessels from the limbus. Using the murine
angiogenesis assay, TMDZ23 not only induced
neovascularization coinjected with Matrigel and heparin

but also enhanced angiogenesis in Matrigel containing

melanoma AZ2058 cells in nude mice. In conclusion, the

20 recombinant thrombomodulin demain TMD23 esnhanced <the

angiogenic response in vitro and in vivo.

Wound Healing

[0007] The wound healing process has 3 phases. They
25 are the inflammatory phase, the proliferative phase, and

the maturational phase.

[0008] The inflammatory phase is characterized by

hemostasis and inflammation. Collagen exposed during

wound formation activates the clotting cascade (both the
30 intrinsic and extrinsic pathways), initiating the

inflammatory phase. After injury to tissue occurs, the

cell membranes, damaged from the wound formation,



[ 0008] The inflamratory phase is characterized by henostasis and

i nfl ammati on. Col | agen exposed during wound formation activates the
clotting cascade_ (bhoth the 30 intrinsic and extrinsic .
initiati ng\gﬁﬁ@)ﬁﬁ?ﬁ?‘?{ anmat ory phase. AIter injury to ti Eg%@g\%ﬁ@%}?(éﬁ?
the cell nenbranes, damaged fromthe wound formation, WO 2006/ 135493
PCT/ US2006/ 015662 4 rel ease thronboxane A2 and prostagl andin

2-al pha, potent vasoconstrictors. This initial response helps to
limt henorrhage. After a short period, capillary vasodilatation
occurs seconsdeys¢ ccHmeaabximstimand broetegsadiang-dheacebbsenf
inflanmation _are ahle to mgrate.tno .the wound bed.. [0009]_ Platelets,
the first rgfgggﬁg%&crélc}c?r?él d45e ”rxﬁcjﬁ]tai pl € SERERDK ﬁ%—:'ésj Fhc H?ﬂ@cng

epi der mal grewbhriast.or XHEE), fa br ostents n, fedirrddpnogeraphilsiam ne,
platel et 10 ' r; h or (P sefotoni n,, an on,
B T obr ang asphY AL At NoLAGLOT & ngg%“é%i oL S FHSugh
cl ot for fat irsAcaThesenfeditgt orsl et cf o inddatmatidl eedé ngibdrd td mit
the extent afighBidirde tnBl fbglehedegranul ation also activates the
conpl ement 15 cascade, specifically CSa, which is a potent

chenpat t r ac@€] f or RFéatebpifi sthg 0FL0bt ThesPafsanwat br y rpheses
continues, aRA:IPIE chdRBINGLES | S48 e e . The
second responsgycel_l to m%Srgat gg?%?%%? m%lgf&?%gg%gﬂ%l?og\ﬁ?%pm is
responsi bl e E6F! debtilrogeahhgi fglrébagtenettistapthat edlopsdeizat i on
of bact ani a,ceandedacesih degkbyuct iiopedi,a 0 dabhye, bussé rmeghani sms
(ie, superqxi ge and h¥dro en peroxide formatiaon). The

Willebrand actdr. hese factors help stabilize the
wound through clot formation. These mediators act to
control bleeding and limit the extent of injury.
Platelet degranulation also activates the complement
15 cascade, specifically C5a, which is a potent
chemcattractant for neutrophils.-:
[0010] The inflammatory phase continues, and more
immune response cells migrate to the wound. The second
response cell to migrate to the wound, the neutrophil,

20 is responsible for debris scavenging, .complement-

mediated opsonization of bacteria, and bacteria
destruction via oxidative burst mechanisms (ie,
superoxide and  hydrogen peroxide formation)., The

neutrophils kill bacteria and decontaminate the wound
25 from foreign debris.

[0011] The next cells present in the wound are the

leukocytes and the macrophages (monocytes) ., The

macrophage, referred to as the orchestrator, is

essential for wound healing. Numerous enzymes and
30 cytokines are secreted by the macrophage. These include

collagenases, which debride the wound; interleukins and

tumor necrosis factor (TNF), which stimulate fibroblasts



neutrophils kill bacteria and decontam nate the wound 25 from
foreign debris. [0011] The next cells present in the wound are the

| eukocyt es yah %] Pgﬁgacrophages (nonocytes). The nacrog%aﬁ%m&ﬁﬁ§%£ed

to as the orc ator essential sfor wound healin

enzynmes and 30 cytokines are secreted by t he macrophage. These

i nclude coll agenases, which debride the wound; interleukins and
tunor necrosis factor (TNF), which stinulate fibroblasts WO

2006/ 135493 PCT/ US2006/ 015662 5 (produce coll agen) and pronote

angi ogenesi s{prvdicet r arvdflogering grow Breoetor ETGOIeIRAlEh sEPful at es

keratinocyt e§ran§@o§m§ﬂ<§p Mwlfﬁ the transiidHn | %Qcﬁhestﬂﬁlﬂ(‘a@i@ of

ti ssue reconstruction, the proliferative 5 phase. [0012] The
second stagek%ﬁaﬁM§eﬁﬂt%%eJThH§|ﬁ§ePhéﬁeroFPFeFéF?%%¥%ﬂWa§@ o the

Epi thelializatdQns %@g'tQQEE@SJEéoonsQE:QBHiﬁ{' on,t itsisuerbot patdaRe and
coll agen deposition are the principal steps in this anabolic portion
of 10 wouhd P&ES ng. Epi thelialization occurs early in wound repair.

I'f the basengpizjnenbrane repBiAS dAbaCtof t RRunBPItdlingl L&l lthe
m grate upwards in the nornal pattern. . This is equivalent tq a

first- degreePEQé%?eEBFhve1Tﬂ§asép|tﬁ%??%ﬁlﬁﬁﬁbéiﬁﬁ?qu @@PF%Q?QﬁﬁhS
intact bel owgtdr@:1b%ivRuRdssaad fblﬂﬁaﬂ;wrmil ahayebslaferephdpssiisioar e

restored in 2-3 days. If thﬁ senment nbr ane h?s be%gt ggsa&oyed
sinmilar to a®%§ecé 8 POrERR? %?%elBur S5 HEPOPRE WA T s
reepi t helo al v fﬂseearmlmlge m:p&ﬂmélﬁehlzstmm bbeupreréeplior wmn@ﬁmdom t he

skin appendage éLr iPt%ﬁ base eék n@%ﬂrgégl£éﬁé§%s i%%gﬁt9|4%gs)'
epithelial cells migrate upwards in the normal pattern.
This is equivalent to a first-degree skin burn. The
epithelial progenitor cells remain intact below the
15 wound, and the normal layers of epidermis are restored
in 2-3 days. If the Dbasement membrane has been
destroyed, similar to a second- or third-degree burn,
then the wound is reepithelialized from the normal cells
in the periphery and from the skin appendages, 1f intact
20 {eg, hair follicles, sweat glands).
[0013] Angilogenesis, stimulated by TNF-alpha, is
marked by endothelial cell migration and capillary
formation. The new capillaries deliver nutrients to the
wound and help maintain the granulation tissue bed. The
25 migration of capillaries into the wound bed is critical
for proper wound healing. The granulation phase and
tissue deposition reguire nutrients supplied by the
capillaries, and failure for this to occur results in a
chronically unhealed wound. Mechanisms Zfor modifying
30 angiogenesis are under study and have significant

potential to improve the healing process.



[ 0013] Angi ogenesis, stinulated by TNF-al pha, is marked by
endothelial cell mgration and capillary formation. The new

capillari ﬁo%ésll\é nutrients to the wound and help rergb?}lj{?%]ﬂw{g&z

granul ati T e8tE bed. The 25 mgration of capillari

wound bed is critical for proper wound healing. The granul ation
phase and tissue deposition require nutrients supplied by the
capillaries, and failure for this to occur results in a chronically
unheal ed wound. Mechani sns for nodi fying 30 angi ogenesi s are under

U0 2006/ 135493 PCY LS008/ 018662 & 1 0014} The. Trnal Part ol he
rt of the

proliferati V&*ph %i_élolns §PaRu Sf}f‘?ﬁ%%nl é&%’r gf?%ft ‘%ffofglrﬁpibb?ta?sts

di fferenti akbed a;smbcq@nedmugdowwbswbsé aree arikid heolajenagerhe The

ground subs,;g@gl(%1 oslied Jntg the ev&)undtbedthS coI I | ggen is t hen
deposited a e woun %ler goes the ~finhal "phase of repa| r. ny

di ffgrenﬁ cycokppris by eth¢mv@¢mﬁ@dtﬁ>ﬁ tahe qmeolwmedammdermetm wound
repair. Theg;ghepgnand the exaet, ”Eﬁﬁ&%{‘ g%gﬁé@t 89 s ot been
nc [ ns

el uci dated. Sone of the cytokines inlike
growt h fact PVPH e} imaflcEryoliferahie mieces §ar youmﬁr r@@ﬁhage?he

formation. E@@ 5] adberid nalahasenghi wound Jﬁﬁgﬂo@ghh§etﬂgt been
mat ur at i onal ase. The wound undergoes contraction, ultinately

resul ting iff &Céﬁir%ﬁelder &Nt Gf apifar ePttokdnggar 1pFEeiR. TR entire

process 10S andMDﬂ’m;LchCOQEb\ﬂ&l'UmfaWtbP amaver | apg ofe@achaphasgrand
conti nued renodelin e wound _reaches nmaxi mal strength at. one

year, with 5’90?%?16353?50& Fegt9 "t ARF4'€°80% of normal skin. Col | agen

[0015] The final phase of wound healing is the
maturational phase. The wound undergoes contraction,
ultimately resulting in a smaller amount of apparent
15 scar tissue. The entire process is a dynamic continuum
with an overlap of each phase and continued remcdeling.
The wound reaches maximal strength at one year, with a
tensile strength that is 30% of noxmal skin. Collagen
deposition continues for a prolonged period, but the net
20 increase in collagen deposition plateaus after 21 days.
[0016] Currently, cytokines have a limited role in
clinical practice. The only currently available
commercial product proven to be efficacious in
randomized, double blind-studies is PDGF, available as
25 recombinant human PDGF-BR. In multiple studies,
recombinant human PDGF-BB has been demcnstrated to
reduce healing <time and improve +the incidence of
complete wound healing in stage III and IV ulcers. Many
other cytokines currently under study in vitro include
30 TGF-beta, EGF, and IGF-1.
[0017] Proper wound healing inveolves a complex

interaction of cells and cytokines working in concert.



deposition continues for a prolonged period, but the net 20 increase
in collagen deposition plateaus after 21 days. [0016] Currently,

cyt oki nes Qﬁy

avai l abl e as 25 reconbi nant

JJited role in clinical practice. T <
currently avalogg#gg]connercial produg&Fproven to be ep@?@@%ﬁ%ﬁg“%%

random zed, double blind-studies is P
hunman PDGF- BB

In nultiple studies, reconbinant human PDGF- BB has

been denonstrated to reduce healing tinme and i nprove the incidence
of conplete wound healing in stage Ill and IV ulcers. Many ot her
cyt oki nes cuinemekynungenrst udyrén citbhit @l natddeor30 deoRet a,tECGF,

] r.wound heal j ng.i.nvolves a co ex
AR S o T BT i ePRR e ) 201 35403
PCT/ US2006/ 035662 s@iedificeceptroyesyss, niweechenbtal neeh at ofslly
integral to gihisS LG h been . i fjed. The sequential steps

g@ﬁé FhEn PES mlﬂgﬂ%y ﬂh% fProce%sl ap%d.wc‘m n

and 1GF-1. |
interaction o

and specific processe

ave not been ereén e

exam ni ng® t heedridGesonsf sivudd 3ohebl fingthoneashousitersdentd fndwhe

maj or steps e kpRWratheddiRektant nediators. Burn and Wund Heal i ng
[0018] Burn is the injury resulting fromexposure to 10 heat,

electricity,

r adi

ation (for exanple, sunburn and |aser surgery), or

caustic chenkfal snd #0818 nHanergdegrees of burn are comonly

recogni zed.

epi derm s, H@bg

first-degree burns the outer |ayer of skin, called

s refTsehyi ey e nigry hees Wudhy Fmdm]Sxpésume $wol | en.

Medi cal adt emddign éxediolichiegui Fadhiiubn appki ecabhgn Of s@fh @ihnthgnt may

relieve the f

ai n.

[0019]

In first-degree burns the outer layer of skin, called

Second-

aser surgery), or caustic chemicals.

Three degrees of burn are commonly recognized.

epidermis, Dbecomes red, sensitive to the touch, and

15 often swollen. Medical attention is not required but

20

25

30

application of an ointment may relieve the pain. Second-
degree  burns are characterized Dby the variable
destruction of epidermis and the Formation of blisters;
nerve endings may be exposed. The more serious cases
should be seen by a physician and care should be taken
to avoid infection. Local therapy includes application
of a chemical such as silver nitrate to produce a soft
crust, reduce the threat of infection, and relieve the
pain. Third-degree burns involve destruction of the

entire thickness of skin and the underlying connective

tissue. In the more severe cases underlying bones are

also charred. The surface area invelved 1is more
significant than ﬁhe depth of the burn. Shock must be
prevented or counteracted; blood transfusion may be
required to replace lost body fluids. Invasion of
various bacteria must be prevented or cured by

administering antibiotics and other drugs. Morphine may



degree burns are characterized by the variable destruction of
epiderms and the formation of blisters; nerve endings nmay be

exposed. T re_serious cases 20 should be seen by a_physician and
W5 pETE

care shoul h to avoid infect#on. Local therap 1ol oo

application of a chem cal such as silver nitrate to produce a soft
crust, reduce the threat of infection, and relieve the pain.

Thi rd-degree burns invol ve destruction of the 25 entire thickness of
skin and the underlying connective tissue. In the nore severe cases
under | yi ng henesmaleyeadl 3o chassethaithe sohf-acanar eachnualvegdsys nore
significant Hp n thq?gegt? of the buyrn. Shock nust be prevented or
count er act ed-"B188d FAEARRY YL Chay Th 336 Peq it iF i LFépt adkit ost

body fl ui ds.gdafirasi on of various bacteria nust be prevented or cured
by admnistering antibiotics and other drugs. Mrphine may WO

2006/ 135493 PCT/ US2006/ 015662 s be enpl oyed to ease pain. Long-term
t r eat nents ndiabemer el ititansphditcabilofeadfingat ural or artificial skin

grafts. 5 Di a&gﬁes PRARYES andlwbgnd Heal i ng 0020# Di abe ei.
nel | itus is[a group of metabol ¢ P%eégbsacﬁg&ﬁgie fz °high
bl ood sugar {igleaeese)charavedsizeghimh hésul tblbromsiekect gylivaosasul in
secretion, Qfeacti QRO -LR. Diabgl cé?'i'ni LUS, Gommnly referred
10 to as diabetesi means "smeet_urlneﬁﬁ§ evated [evel o1 —BFood
gl ucose (hyp&r gicféem a9* 104 -t Bigpitissagelsituyl wovseninte feleedr i ne,
hence thp t efdNaeRbLEELNE meRr MBLLY, Bi0Qd "%E&x?étged %}\(?%Jeis ape
tightly controlled by insulin, a hornone produced by the pancreas.
Insulin biood gltcose (hyperglycemia) ead to spillage of
glucose into the urine, hence the term sweet urine.
Normally, blood glucose levels are tightly controlled by
insulin, a hormone produced by the pancreas. Insulin
15 lowers the blood glucose level. When the blood glucose
elevates (for example, after eating food), insulin is
released from the pancreas to normalize the glucose
level. In patients with diabetes mellitus, the absence
or insufficient production of insulin causes

20 hyperglycemia. Diabetes mellitus is a chronic medical
condition, meaning it can last a lifetime.

[0021] Diabetes may lead to several complications,
including heart and blood wvessel diseases, blindness,
kidney failure and foot ulcers. -

25 [0022] People with diabetes are at risk for foot
injuries due to numbness caused by nerve damage
(diabetic neuropathy} and low blood flow to the legs and
feet. The most serious injury is a foot ulcer. Diabetic
foot ulcers are at wvery high risk of becoming infected,

30 and sometimes they cannot be healed. Non-healing foot

ulcers are a freguent cause of amputation in people with

diabetes.



15 I owers the bl ood glucose | evel. Wen the blood glucose elevates
(for exanple, after eating food), insulinis released fromthe
pancreas tQ gL Sh%e the glucose level. In patients vg !ﬂ&%%ﬁ&ﬁf
mel | itus, the absence or" insufficiegt production of i'nSul'ln causes
20 hyperglycem a. Diabetes nellitus is a chronic nedical condition,
meaning it can last a lifetime. [0021] D abetes may | ead to several
conplications, including heart and bl ood vessel diseases, blindness,
ki dney failure and foot ulcers. 25 [0022] People with di abetes are at
ri sk for foo0023inj uriess dus td.cansbness gausgthdi:tngbeeasipimge,

(di abetic neggoggt@g%egn ggM/Q%de.fIOM/to t he | egs agd _ge t. The
most serious i njury e a oot ulcer ~Dikbeti 8% fdot- GFERTR" ar&Tat
very hi gh rigleleftibecont ngleadsectTbds BDodwnck soimetaiines ghheyicangot be
heal ed. Non- i o] r a fr e ause of ation
in people mﬁ%ﬁﬁm'?gﬁétgéét%%$§6%§?&§%4§%°§%#lEé&%ﬁ%/OT@%Gggp3%F00231
FDA has cl eapeatedne ¢die phoducteqasecapl drari rncowracRegrnanexti@eiup t hat

is used as agideatmentnfod: giahell o a9t W.0a08: ThiS.Ardyst,
cont ai ns genetlcakgﬁéhggglneered pl at el et -deri ved growt actor, one

of the 5 prot® ns wipreantese (g cericelrue neftet ssueo ghowt h.
Cinical stugifs obrt hespraouct “Qgiggﬁﬁgefh%%entm%dé glhfpod sof

conplete ulcer closure, after up to weeks of treatnent, was
greater when$ecaplermin is used. 10 [00241 Another product that

hel ps i ni¢l qsopg the aywwrds pfosiew beal i ngigkcers iAopatd entg with
di abet es wounds of slow healing ulcers in patients with diabetes
is a skin substitute named DERMAGRAFT ®. It is made from
human cells known as fibroblasts that are placed on a
dissolva'ble mesh material, When the mesh material is
15 placed on the ulcer, it is gradually absorbed and the
human cells grow and replace the damaged tissue in the

ulcer.



is a skin substitute named DERVAGRAFT (r). It is nmade from hunman
cells known as fibroblasts that are placed on a dissolvable nesh

mat eri al . e nmesh material is 15 placed on the u e
gradual | y %g@ﬁﬁbgﬁ9{£d the human cel|s grow and repl akgﬁgj%}b@éﬂ%&)ed
tissue in the wulcer. W 2006/ 135493 PCT/ US2006/ 015662 10 SUMVARY

OF THE | NVENTI ON [ 0025] The invention relates to a nethod for
treatnent of wound healing, conprising admnistering to a patient in
need of such treatnent with an effective 5 anount of a pol ypeptide
conpri si ng alsiUMBARLIGF SEGUENENTION a conservative variant thereof
havi ng EGF- | domai of, t hrombonodul] i.n. The invention also rel ates
to a corrpoé(lbq%%!)n forTnhtehe U ng:l‘orélcc]éi5 %5 ndwouhd ﬂ%"alF?cﬂg,gor

conpri si ng &rpetypeptdllevaonphiesl gy ama@rasity seduisriceeiOndrta
conservativ AP .he havin =] domain __of .
thronbonndu%i#%tf%§56% c&%%& o jggggEgﬁﬁk?égFuﬁgghoﬁntﬁgfﬁgggg%t

i nventi o wigFPupecofe2apparesntifdeomotrhelfold canimg adétaiskgdence

descri ption ,gonsigesed, 1R 6o LNGH @R WM zﬁ@gng%ﬁﬁ& hRanyhL g,
that the

drawings. It is to be understood, however, raw ngs are
desi gned sol°¢l y* e oaepBsER: offhej |invsntaenomlard potates ateefd nition

of the |im tompbsitid i tMeNtHOMsel A WaiceNef&f BIENGRNSNRULE; e nade
to the appended cJains. It should be further understood that 20 the

drawi ngs ar €°RBY L HEte S HPelF Hith TPEElRY oMY ALY FERBgRCe

ot herwi sI® i rdi aatedsedheyvar eaf®mel ¥hetdd@n@dednt ORCONGERL Uahi
illustrate tot%etﬂ&g&}m%%%iig_nd procedures descri bed herein.

[0026] Other objects and features of the present

invention will ©become apparent from the following

detailed description considered in conijunction with the

15 accompanying drawings. It is to be understcod, however,

that the drawings are designed solely for purposes of

illustration and nct as a definition of the limits of

the invention, for which reference should be made to the

appended claims. It should be further understcod that

20 the drawings are not necessarily drawn to scale and

that, wunless otherwise indicated, they are merely

intended to conceptually illustrate the structures and

procedures described herein.



WD 2006/ 135493 PCT/ US2006/ 015662 11 BRI EF DESCRI PTI ON OF THE
DRAWNGS In the draw ngs: [0027] FIG 1 shows the effect of TMD23 on
HaCaT epi i Lcell mgration. 5 [0028] FIG2 is a t] e of
wound cl osrl}{r;(ghq{]g’ll 1 mice treated wifh DVAp or C@_Zl%%ufzﬁw(ﬁam?
solution forn) by topical application. Test substance and vehicle
were each adm nistered topically once daily for 10 10 consecutive
days. CGS-21680 (Il Opg/ nmouse) as a positive control was adm nistered
topically at the sane timng. The wound closure (% and the wound
hal f - cl osur eBRiRfe DE¢CIZOLOMere Tdiet pravin¥ed and One-way ANOVA fol | owed
by Dunnett's test was an%BIii esd_ for conparison between the 15 treated
and its corresponai ng- venhi &I'e groups on days 3, 5, 7, 9 and 11.

[ 0029] FI G 300%7]a tiner@aur seowd waswndefdsasur efi i3 lomi cckreat ed

wi th DVMAc or_Regrane i el _for by topical application. Test
subst ances \A‘/eeprlgcgléag% fz%elgd%l r%%leorr}?éd topically once daily for 10
consecuti¥e days. The wound closure (% and the wound hal f-cl osure

time (CTSO) ihse detepl ned ;and, Qne-yiaw. ANOVA. £,0ld Qued, by, Dugnet t' s
test was applred for conparison between thet T7eated and its
correspondi nf nets ¢theagedupshoRManysr IGS-2568) @n Fodndidd.fdrd030]
FIG 4 is a thue course gb waund,cl asur eslily di-abetihC i £8  Lept db)
treated with :’gel\/?ﬁf%ﬂor"El _C%EJZlGSO n(i n sol ?Jt}%or? fcorn§L _b§/r to%lec}';@

appl i cation.eg@st adpbsisseedand-apélrréle weneceactriddni nEst er éd

topicallyo consecutive days. CGS-21680 {10pg/mouse) as a positive
control was administered topically at the same timing.
The wound closure (%) and the wound half-closure time
(CT50) were determined and One-way ANOVA followed by
Dunnett’s test was applied for comparison between the
15 tzreated and its corresponding vehicle groups on days 3,
5, 7, 9 and 11.
[002¢] FIG.3 is a time course of wound closure in CD-
1 mice treated with DMAc or Regranex (in gel form} by
topical application. Test = substances were each
20 administered topically once daily for 10 consecutive
days. The wound closure (%) and the wound half-closurs
time {CT50) were determined and One-way ANCOVA followed
by Dunnett’s test was applied for comparison between the
treated gnd its corresponding vehicle groups on days 3,
25 5, 7, 9 and 11.
[0030] FIG.4 is a time course of wound closure in
diabetic mice (Lepr db) treated with DMAp or CGS-214680
{in sclution form) by topical application. Taest
substance and vehicle were each administered topically
30 once daily for 14 consecutive days. CG5-21680
(10ug/mouse) as a positive control was administered

topically at the same timing. The wound closure (%) and



30 once daily for 14 consecutive days. CGS-21680 (101ig/nouse) as a
positive control was adm nistered topically at the sane timng. The
wound cl osur.e 4604% and WO 20061135493 PCT/ US2006/ 015662_ 12 t he wound
hal f-cl osuV8@% :’4?:tT50) wer e determ’iged and One-way RNEVRZP S P Med

by Dunnett's test was applied for coirpari son between the treated and
its corresponding vehicle groups on days 3, 5, 7, 9, 11, 13 and 15.
5 [0031] FIGSis a tine course of wound closure in diabetic mce
(Lepr db) treated with DMAc or Regranex (in gel form by topical

appl i cat i on.thEestousdbsizancesosuser e:@achcasm nister et drapheal Lyqonce
daily for 14 _ consegutiV s. ., The wound closure (% and the wound
10 hal f - cl o;bunree W??’n%ﬁ(%‘}éf%g%@?%%et%?ﬁ?a%f afd tores vaRP L LANOYAr

fol |l owed by Ruwaettds besteavas tapplirediéor andompas i s6rrdgionaehst he
treated and | r ndi.ng. . vehi ¢l e, grou op, days.3, 5, 7, 9, 11,
13 and 15. [OJ&EE?QF(%%%S%%\A%}{%% %‘ SQVeEECe% @?)épagati on 15 rate
from t he SvodfeBidpeni nELc.\BO 2006/ 1364 930REGH USP0G64RA5663suds3 DETAI LED
DESCRI PTI ON QF,IHE,. | I 0033] . Thr.onbompdul jn is a

anti coagul ant , . endot g‘%\li-ré%ﬁéiel ?éa)mst eraécr?gbg“lq%g’opdrbdgf:eioﬁ. rkﬁgrrglé‘%ﬁbi nant
t hr onbonodul 43 dstai ferontiai ntewriosilx sepildesmedn .griasth Safsaetoes | i ke
structures angd.serhfe- LARSANI NS Ch hp &xl byt s, m togen
activity. [0032] In the previ ouéE rep%%%?agpl icati g%ﬁ\ij). :f% S 1

11/ 149, 378) FHSRE8tHEOFRYT-at B tHanATVDR3uEDUl(Y) | Rddcéheendondel i al

cel | (HINECnhATifgedbs@fe andndr qbirk@y alhel. determined and One-way
ANOVA followed by Dunnett’s test was applied for
comparison between the treated and its corresponding
vehicle groups on days 3, 5, 7, 9, 11, 13 and 15.
[0032] FIG.& shows that TMD23 reduces _evaporation

15 rate from the wound opening.



10 [0035] In the present invention, it was revealed that TMD23 could
effectively enhance the mgration of Kkeratinocytes (HaCaT), the

maj or cel | .d.he epiderm s and the anti body agai <
coul d spe§%¥?§g? ykinhibit keratinocyje mgration. There %%@g%i G%t

was denmonstrated the first time that TMD23 could enhance

wound- heal i ng process by stinulating keratinocyte mgration. [0036]
Moreover, the animal experinents showed that TMD23 coul d enhance
epiderms mgration and extension 20 into the wound area, therefore
accel er at i ngPEHe WEBuRES GIGE % . OFORHE hEVVBINREPN hand, wat er evaporati on
rate from t und ' .effectvely_reduced.as wel]. .[0037]
I'n conclusio@@3¥ﬁ4canegggg%%ngﬁv?enha%%e théﬁ;l rat & Of Aot Heal i ng.
25 [0038] Thergridwdarliesdentiephrand at@ycbprateigt-hod f oecotbigatnrent of

wound heal ngnr SAURLLILNG QORI SEEALIGLY  &PALLEN | NERQ.Qf such
treatment with an effective anount of a pol ypeptide conmprising am no

aci d sequenc&aciir-dikpnsbrveliines vafi aarindraiasPnhasi niclEGR4Hike

domai n 30 of ettiarRoRREMddid.c get1¢ﬁ%ypreferred enmbodi nent, the
pol ypeptide further conprises an operably |inked polypeptide

conpri sing alfPRY aci dTRedhendEediows WoERO0B/ 135A5FaRETHh USR006/0815662

14 conservativeianisrant i of yseradeslsRE-eodd Nendt GlpdeMeLi1 @f induce
t hr onbonodul i n T%$939L The met hod of the invention can be applied to
the use of aBRWEPALFhgTHoudEUHES) itHgraihen e PRelikrAwrios: | s

sel ect edif r ojgosdle gr owp ©ANYrekbRy Dfvdighsl ONS wdAGRLAL ONSohat
abr asi ons, p%l\%:é[Bureco\%qlénd%’ffngcferelrys’ esnllsziagce the migration of
keratinocytes (HaCaT), the major cell type in the
epidermis and the antibody against TMD23 could
specifically inhibit keratinocyte migration. Therefore,
15 it was demonstrated the first +tims that TMD23 could
enhance wound-healing process by stimulating
keratinocyte migration.
[0036] Moreover, the animal experiments showed that
ITMD23 could enhance epidermis migration and extension
20 into the wound area, therefore accelerating the wound
closure. On the other hand, water evaporation rate from
the wound opening was effectively reduced as well.
[0037] In conclusion, TM can effectively enhance the
rate of wound healing.
25 [0038] The present invention relates to a method for
treatment of wound healing, comprising administering to
a patient in need of such treatment with an effective
amount of a polypeptide comprising amino acid seguence
or a conservative variant thereof having EGF-like domain
300 of thrombomodulin. In the preferred embodiment, the
polypeptide further comprises an operably linked

polypeptide comprising amino acid seguence or a



tears, donor or graft sites, acnes, contusions, hematoma, crushing
injuries and injuries caused by dernmabrasion or |aser resurfacing.
10 [ 0040] J of the invention can be used in i Lt h
di abet es a&pﬁwgﬁég8¥n a preferred enhodi ment, the pat?gtéﬁg%$?§$%
from di abetes ulcers. [0041] The nethod of the invention can also be
applied when the wound is a burn resulted fromfire, 15 heat,

radi ation, electricity or dermatol ogi cal surgery. [0042] The net hod
can be applied to reconstructive surgery. [0043] In a preferred
enbodi ment, dohgereithed wariapplésBdddna-skidordaer yiny poogiuctor
selected fr 20 .group consisting of gel, cream paste, lotion
spray, suspgﬁéP%% é%%gPron di spersion salve, hydrogel and oi ntnent
f or nul ati onjodse] a rmrreepfneﬂecﬁd etf emeodinfrention tda@ ®ki Appated/itrg

product is nlnlste ed t the n need of such reat nent by
appl yi ng on%g ®skFfh,° f§082?£ﬁ§ﬁ nWSFn%I%f §86r 850" f8%4 ]¥§
present isnvemst i sleattsd t@kﬁtesheogaougthmdsm$tnn9:reétn@m@soénmound
heal i ng, co dm g a [ of su

(roat mont wirRCor SrPecrrye Tahe Sy AP Shbfle, hrISER-g SUEL
encodi ng a 3@ape}ypépv¢Ue conpeirafhg aniso ac@@“%equeﬁeeuéioeﬁr

conservati V%e}ﬁQEbﬁé‘t thetroly hal\ﬂjﬁglgg ddKe 1dopRI I Ofcanseq
t hronbonmodul in. In a preferred enbodi mnent, the WD 2006/135493

PCT/ US2006/ GE5BERrasimnadhi ettt AEFBR1GS My neans of pl asmi d vacci ne.

In a norg  phgioe " ed bl RAL .o N AAMYULSERAL IQR ik bysdOule Of
intravenous (iv), subcutaneous (sc), intraperitoneal
patlents with diabetes’ mellitus. In a preferred

embodiment, the patient suffers from diabetes ulcers.
[0041] The method of the invention can also be
applied when the wound is a burn resulted from £ire,

15 heat, radiation, electricity c¢r dermatclogical surgery.

[0042] The method can be applied to reconstructive
surgery.
[0043] In &a preferred embodiment, the method is

applied to a skin-carrying product selected from the
20 group consisting of gel, cream, paste, lotion, spray,
suspension, solution, dispersion salve, hydrogel and
ointment formulation. In a more preferred embodiment,
the skin-carrying product is administered to the patient
in need of such ‘treatment by applying onto skin,
25 injection or electroporation.
[0044] The present invention also relates to a method
for treatment of wound healing, comprising administering
Lo a patient in need of such treatment with an effective
amount of plasmid consisting of DNA encoding a
30 polypeptide comprising amino acid sequence or @ a
conservative wvariant thereof having EGF-like domain of

thrombomodulin. In a preferred embodiment, the



(ip), or intranuscular (inm). 5 [0045] The present invention further
relates to a conposition for the use of accelerating wound heal i ng,

conpri si ng w, RRkYRERL i de conprising am no acid sequencqmﬂwﬁﬁ%MMD“n
conservative variant thereof having E@G-Iike domain

t hronbonodulin. In the preferred enbodi nent, the 10 polypeptlde
further conprises an operably |inked polypeptide conpri sing am no
aci d sequence or a conservative variant of serine-threonine rich
domai n of thronbonodulin. [0046] The conposition of the invention
can be 15 apphrirdtiretibe MSéwomean@ei@maabmgdwnundnheathngrmnmherein

the wound i s,pebected LEomihe 0raUPGONDI ALLOG Of | 61 S0 0 |

| acerations, abrasions, puncture woun isters
or graft site&strausmess @UWUUSﬁ@hgut¢nﬁﬂwﬁond80brushﬁngpﬁn}tnnaﬂi and

injuries 20 g@psg@.@xtgg&gggﬁg§lg_)or | aser resurfacing. [0047] The
conposi tion of the invention can be used in patients with diabetes

mel | i tus. 3| nlO24Pir ef er el resbedi mpventimm pierermr suélayes ftoma

di abet es ul cs&ﬁposﬂtqgﬂ8kolh%h@0ﬂpgsb%l gec@ieztafa@ngn%eaﬁaOﬂegﬁ&ga' so be
25 applied when the wound is a burn resulted fromfire,

radi ation, eF¥ERYISENFy 20POdEPIRItIGE0GPERFL Shiyy ey no FGG@QPECHLF?%G

preferred enbodi nesifserbhei €ONRRShhE OMdRIdE Egvﬁ:ﬁg]ildt-@dl&?e domain
oal men e _nmetno

reconstructive sur 0050] In a preferred e

is 30 appli 8§ tg‘ g’“@%@?\&%ﬁ‘yl PG dURTS GaEE L eI URERRe  Gfoup
consi sti ng Oﬁo@&ieptﬁﬁeamfuﬁlaﬁéﬂ kehpOIEesSPr&y, oS854€NnsI ONinked
solution, dispers %n sal v gﬁel and WO 2%06/135493

PCT/ USZOOG/ Oagzg%? coinpr SlI‘l amlno sequence or &

conservatlve variant of serine-threonine rich domain of
thrombomodulin.
[0046] The composition of the invention can be
15 applied to the wuse of accelerating wound healing,
wherein the wound is selected from the group consisting
of incisions, lacerations, abrasions, puncture wounds,
blisters, skin tears, donor or graft sites, acnes,
contusions, hematoma, crushing dinjuries and injuries
20 caused by dermabrasion or laser resurfacing.
[0047] The composition of the invention can be used
in patients with diabetes mellitus. In a preferred
embodiment, the patient suffers from diabetes ulcers.
[0048] The composition of the invention can also be
25 applied when the wound is a burn resulted from fire,
heat, radiation, electricity or dermatological surgery.
{0048] In a preferred embodiment, the composition can
be applied to reconstructive surgery.
[0050] In a preferred embodiment, the method is
30 applied to a skin-carrying product selected Ffrom the
group consisting of gel, cream, paste, lotion, spray,

suspension, solution, dispersion salve, hydrogel and



ointment fornulation. In a nore preferred enbodi ment, the
skin-carrying product is admnistered to the patient in need of such

treat nent I onto skin, injection or electro i <
TERM DEFINP¥F%%HP%%£%] The followi ng definitions are OP?%@%%B@%?an
purposes of illustration, not limtation, in order to assist with
under st andi ng the di scussion that follows. 10 [0052] In accordance
with the present invention there my be enpl oyed conventi onal

nol ecul ar bi ol ogy, m crobiol ogy, and reconbi nant DNA techni ques

within persomsnskil| Ifednimtie.arin Suabré ephaiaries) as@odaxphaj ned

fully in the,literature. .15 [0053] "Wunds". can he characterized as
openymnunds%ﬁgn %%?B%Eﬁaﬁﬂﬁné§9gf%éﬁSWS%ﬁ §£E§ﬁeget%la§%ﬁ¥$éﬁn?nto a
nunber of diiff erent tq@eswchnctu&ﬁmgntncbﬁi0n3?@¢?gseﬂﬁxbysai?1eanh
shar p- edged .qhj i.fe. a razor), lacerations (rough,
irregula? mégﬁﬁgﬁéﬁﬁggge§§C§8§%¥ﬁ§ﬁ?%g or ripping forces), abrasions
or graze® (a superficial wound in which the topnost |ayers of the
skin are scrapedpefiyr@iden caused by a sliding fall onto a rough
surface), and puncture wounds (caused by an object puncturing the
skin, such d%oélnail Bre néedleying 28eEinsuidniountds hefferedr Fewner

Categories,§QM%o§é§ bgshléﬁstﬂﬂﬂ%%r0%%ta%jﬁﬁ%QtM&Hnd§% EP%&zaEg
contusions or hruise (caused by blunt force trauma that damages

ti ssues undé&SSifhe"sit MpdcherirGng Hoarsesupyiemrdge folkowi-ood
vessel  {ohatjpasp]t ur n GaLses -Bhaed Lencell egleunder nthe ski ah.pnd 30

[
crushing injuries (caused by a great or extreme anmount of force
appl i ed over™ | oy p&FPoaved ticAByentional  molecular  biology,

microbiclogy, and recombinant DNA techniques within

persons skilled in the axrxt. Such techniques are
explained fully in the literature.

15 [0053] “"Wounds” can be characterized as open wounds
and closed wounds. Open wounds can be classified into a
number of different types, including incisions (caused
by a clean, sharp-edged object such as a knife or a
razor), lacerations (rough, irregular wounds caused by

20 crushing or ripping forces), abrasions or grazes (a
superficial wound in which the topmost layers of the
skin are scraped off, often caused by a sliding fall
onto a rough surface}, and puncture wounds (caused by an
object puncturing the skin, such as a nail or needle).

25 Closed wounds have far fewer categories, but are just as
dangerous as open wounds. They are contusions or bruise
(caused by blunt force trauma that damages tissues under
the skin), hematoma (caused by damage to a blood vessel
that in turn causes blood to collect under the skin) and

30  crushing injuries (caused by a great or extreme amount

of force applied over a long period of time).



WD 2006/ 135493 PCT/ US2006/ 015662 17 [0054] The "wound heal i ng"
process has 3 phases. They are the inflamuatory phase, the

proliferatiws,phpsgs; and the maturational phase. [0055]~ A& 0ci015662
inflammat ory phase is characterized by; 5 henpstasis and”

i nfl ammati on. Col | agen exposed during wound formation activates the
clotting cascade (both the intrinsic and extrinsic pathways),
initiating the inflamuatory phase. After injury to tissue occurs,
the cell nenbranes, danaged fromthe wound formation, 10 rel ease

t hr onboxane AR54nd pr os& ag&caﬂldti ﬁe&iﬂ@@moﬁ@&@ﬂias A$BEe8Ss! riadyors.
This initial _res onseg s, to | enorr After_ a short
period, capi Ff%r% VEESATT RS & aﬁ%’cu F&8 ?1 ESFJ‘[VS PBRET/ ™t ami ne
rel ease, andth@enad:@h:las:.mia]t nfhkaamati on are able to 15 migrate to the
wound bed. T nfla tor hase conthnues,, and nore i mmune

response cel gr at PR SedEnd=? L&7Re| PY o
mgrate td themcywmsds arlme rialﬁilarmprtmlon | sCalEspensi @imsedr debirigs

scavengi ng, .Gl &TRAL; SRl aled.0psanl 24kl ggngfcabsac%tle“(éo and 20

bacteria destruction via oxidative burst super oxi de
and hydr ogeniperigside feodmatsxsmyrsithe paidwavephi | Snkiiatbact eriea and

decont ani nat %f%\é@%? pﬁggén fz@f@érg%q%%' £o (99364 g@§u§ﬁ90%% stage

of wound heallng IS proliferative” phase. Epit i zat'i on,
angi ogenesi sS&1gr d?ﬁﬂbétafléﬁr t | $¥RFeFor AR onthaand'wwid adermaelusi ti on

are the ppingbpalseSte@RSmbo:ANY 228880bi &R LLOM, @-al%ﬂ%l dphieald ng.
Epithelialization occurs earI%(hl n wound. repair. basenent

menbr ane renﬁ??ﬁ?qnﬁFéé?t°¥§ma is initial response helps to limit
hemorrhage. After a short period, capillary

vascdilatation ogcurs secondary to local Thistamine
release, and the cells of inflammation are able to
15 migrate to the wound bed. The inflammatory phase
continues, and more immune response cells migrate to the
wound. The second response cell to migrate to the wound,
the neutrophil, is responsible for debris scavenging,
complement-mediated opsonization of bacteria, and
20 bacteria destruction via oxidative burst mechanisms (ie,
superoxide and  hydrogen peroxide formation). The
neutrophils ¥ill bacteria and decontaminate the wound
from foreign debris.
[0056] The second stage of wound healing is the
25 proliferative phase. Epithelialization, angiogenesis,
granulation tissue formation, and collagen deposition
are the principal steps 1in this anabolic portion of
wound healing. Epithelialization occurs early in wound
repair. If the basement membrane remains intact, the
30 epithelial cells migrate upwards in the normal pattern.
This is equivalent to a first-degree skin burn. The

epithelial progenitor cells remain intact below the



30 epithelial cells mgrate upwards in the normal pattern. This is
equivalent to a first-degree skin burn. The epithelial progenitor

cells rerr%p i I=Tor N bel ow t he WD 2006/ 135493 PCT/ USZOOQEQ,%@%@%O%J&

wound, and the nornal |ayers of epidggnms are restored

| f the basenment nenbrane has been destroyed, simlar to a second- or
t hird-degree burn, then the wound is reepithelialized fromthe
normal cells 5 in the periphery and fromthe skin appendages, if
intact (eg, hair follicles, sweat glands) . The final part of the
proliferatiweuynkdasenis the anutetl deveirssE ek gathoN. ardi Rseblkast s

differentiate a r ce ground substance and then c g The
ground substgjncgéjlsg gggom tég 1%‘| nt'o the nouRF bede g]f—ifsaggﬁe?s t hen
deposi t ed agiasttgoyedundimmider goesat hecérndral inhaBErd}fdergepal burivpny
different cyhoki Bes AKed nyolyed iqithe; PLoldlerative, phase of wound

repair. The steps and the exa Ism  of ‘con ave been
el uci dat ed. Soréeoperhehery eypd okiaredhienekin e PBEEAge RS Ul rhicket gr owt h

factor (IGF)eqg,anthiEGroiMibi &y e %%Ssgai ¥ldgfr SAL 2980 | ggg? ﬁase

[ 0057] The final phase of wound healing 1s mat urat i
The wound urdér gaeélé%l’rﬂﬁlaet Pomse i tgFﬁﬁP%?’S/lqnesfr&EFP%ngWaélsml | er

anount of apiAeBladés seafrdensifte THEI EPLLEE LI OLERTS | SuRrdypaM C
conti nuum w.th an over]ap of each phase and conti nued renodeling.

The wound r 4&hes STaxFHHIZ9E T elfGfh HOUGHe SHESEanGRt FSa denosstee
st rengt hlQ hatntios t3@%wohindobral 8Kl Thgeolila08kn dRPRSEEE@N2£0RLE NUES

for a prolo geeriogd. but the n i ncrease in col |l .agen
deposi tion BW%% eaugngﬁ%oe %21 t(li"ays%tlnngSIQﬁla&eAng?%ge’??é’ﬁ%“ i Yany

general |y trﬁyﬂjhtent) pgtokines are involved in the proliferative
phase of wound repair. The steps and the exact mechanism
of contrel have not bheen elucidated. Some of the
15  cytokines include PDGF, insulinlike growth factor {IGF) ,
and EGF. All are necessary for collagen formation.
[0057] The final phase of wound healing is the
maturational phase. The wound undergoes contraction,
ultimately resulting in a smaller amount of apparent
20 scar tissue. The entire process is a dynamic continuum
with an overlap of each phase and continued remodeling.
The wound reaches maximal strength at one year, with a
tensile strength that is 30% of normal skin. Collagen
deposition continues for a prolonged period, but the net
25 increase in collagen deposition plateaus after 21 days.
[0058] "Angiogenesis” is generally thought to be
heavily regulated by growth factors and other ligands.
Angiogenesis, and the concurrent tissue development and
regeneration, depends on the tightly controlled
30 processes of endothelial cell proliferation, migrationm,
differentiation and survival. Both stimulator and

inhibitor 1ligands appear to interact, directly or



heavily regul ated by growh factors and other |igands. Angi ogenesis,
and the concurrent tissue devel opment and regeneration, depends on

the tightl ed 30 processes of endothelial cell
proliferat ?%((r}l%%r/lﬁ%réastl on, differentigfion and survival PC%U§2H06/01°662

stinmulator and inhibitor |igands appear to interact, directly or WO
2006/ 135493 PCT/ US2006/ 015662 19 indirectly, with ceI | ul ar receptors
during these processes. Angi ogenesis begins with the erosion of the

basenment nenbrane by enzynes rel eased by endothelial cells and

| eukocyt es. Thdieadothel i alticel d:s],lumlairch ﬂeid@@tSr% he duun®ep otnbé®od

vessel s, the e h.lhe rane. . Angi ogeni c
stinul ators ?Dn Eg%agéjsd dz&:b;[%%g Sel% o m é?gt%g;ot REStgH t e Eroded
basenment nekBsanent Tmmmgraat bng exelyings t hedehosdn ay" smfdmh 1pdf  the
parent bl ood vesselng m@gx;&cg}esseﬂﬁgé he%ldo%%af?éi Scejjtqh“”d t Ists

and proliferate. The endothélTal sprouts each r to
form capi Pl afyel dopsn efedtlicng Vﬁh%@#ﬁew ‘Eb‘le@ocbnpe:s‘géle tp@@ﬁ@j #is= used

herein "burnhbaksmédie | MebbYaf€SUl tahBgogdLam e)éggﬁ&j:gtcfx% heal 4yce
electricity, radiation (for 15 exanple, sunburn and 1| aser surger y),

or caustic CRBATRSHE! 6669t migBatestimeruoht G5e prodedybegprett

metabol i ¢ dieeRsese Chﬁfeaﬁile_;frlaiﬁﬂg byehisgh-Hlnoadsugar (gh-Heose)ss
| evel s, WhICh result I: ?bg]go fects jn insulin secretion, 20 or action,

or both. Di ab8FeLISP Smishity PBRESr &8° t5oeshat kbt e8livreans
"sweet urldne uthtmamnenbshev&m pﬁolzbb@@iﬁb glmeeosadbbyderdl xeesha | ead

to spillage gt. 0 Yease. Rl Qchhe LI 08, NENGT, LG 185D Sweet, yrine.
the new blood vessel.
[0059] As used herein “burn” is the injury resulting
from exposure to heat, electricity, =radiation (for
15  example, sunburn and laser surgery), or caustic
chemicals.
[0060] “Diabetes mellitus” is a group of metabolic
diseases characterized by high bloodsugar {glucose)
levels, which resul® from defects in insulin secretion,
20 or action, or both. Diabetes mellitus, commonly referzed
to as diabetes, means "sweet urine.” Elevated levels of
blood glucose (hyperglycemia) lead to spillage of
glucose into the wurine, hence the term sweet urine.
Normally, blood glucose levels are tightly controlled by
25 insulin, a hormone produced by the pancreas. Insulin
lowers the blood glucose level. When the blood glucose
elevates (for example, after eating food), insulin is
released from the pancreas to normalize the glucose
level. In patients with diabetes mellitus, the absence
30 or insufficient production of insulin causes
hyperglycemia. Diabetes mellitus is a chronic medical

condition, meaning it can last a lifetime.



Norrmal Iy, bl ood glucose levels are tightly controlled by 25 insulin,
a hornone produced by the pancreas. Insulin |owers the blood glucose
| evel . Wh t ]| ood gl ucose elevates (for exanple, L
food), i ngﬁPiZEO%PEM ér)el eased from the ,pancreas to nor ma?{yg@g%oﬁ@ha&g
glucose level. In patients with diabetes nellitus, the absence 30 or
insufficient production of insulin causes hyperglycem a. D abetes
mellitus is a chronic nedical condition, neaning it can |ast a
lifetinme. WO 2006/ 135493 PCT/ US2006/ 015662 20 [0061] Di abetes can
soneti mes | qasb1§0 pergiphecal N8Ur QRAL MMM GRagPard i qilathy - yhen
conbi ned with danmmged bl ood vessels, can lead to foot ulcers, and
possi bl y pr JYPESERTY t 0" e osiRerHE AR B EiYon Wit S YRAPEEnevith

soneti Mes relabefg bbb aRYtat) OBan[ QRG] A " ByGH eh@c@-ﬁ,d" aid

"nucl eoti de sequence"” refers, to the phosghate ester polyneric form
of ri bonuclpé%?gilagg ( ZFEABETHEY guahosPRETCurTdi neRoF &R i dfPfd; " RNA
nmol ecul ess") gangdenxy ridmentat €asbictieésidd (ideoxyagendsinne,
deoxyguanosige.,, deoxyt hym di ne, or_, deoxycytidine; "DNA nolecules")
in el ther SifE2L  of Pandddctorm i T RS o RSt en »
stranded DNA<DNAs DbA- Rhie anghdhaRBIA hetécespdnmerpossicbhe. dhe term
nucl ei ¢ aci d,,; i rticular DNA 15 or RNA nol ecule, ,refers only
to the pri nwgt}l?%gﬁ%i&s%%g%dar bac{setnf)ﬁ%:rtledre gF Y e ol ecﬁfiecfméend Yoes not
limt it tovisgiparti CRFAr mei¢duep"dr quat etevayyibornsleofhdss this

. q _etrand . o in L
termincjgu e@e@?EQzﬁ&o’%&‘}ng eddegg@?gmml nt e‘?er"aﬁl#%ﬂ’t“ls‘lﬁh@ i negy or

circular DNA nolecules (e.g., 2 estriction Pl asm ds,
and chr onosdipegycyRLdine; "DNA molecules") in either single
stranded form, or a double-stranded helix. Double

stranded DNA-DNA, DNA-RNA and RNA-RNA helices are
possible. The term nucleic acid, and in particular DNA
15 or RNA molecule, refers only to the primary and
secondary structure of the molecule, and does not limit
it to any particular tertiary or quaternary forms. Thus,
this term includes double-stranded DNA found, inter
alia, in linear or circular DN2A molecules (e.g.,
20 restriction fragments), plasmids, and chromosomes. In
discussing the structure of particular double-stranded
DNA molecules, sequences may be described herein
according to the normal convention of giving only the
sequence in the 5' to 3 direction aloﬁg the
25 nontranscribed strand of DNA (i.e., the strand having a
sequence homologous to the mRNA). A "recombinant DNAY is
a DNA molecule that has undergone a molecular biological
manipulation.
[0063] "Operably 1linked", when referring to DNA
30 segments, indicates that the segments are arranged so
that they function in concert e.g. the transcription

process takes place via the RNA-polymerase binding to



di scussing the structure of particul ar doubl e-stranded DNA
nol ecul es, sequences may be descri bed herein according to the nornal

conventi on Lvi-ng only the sequence in the 5 to 3' 4 I
al ong the ﬁ@%ngﬁigfgb%scri bed strand of gpNA (i.e., the st?‘gﬂrﬁ%ﬁ é@?%&z a

sequence honol ogous to the NMRNA) . A "reconbinant DNA" is a DNA
nol ecul e that has undergone a nol ecul ar bi ol ogi cal mani pul ati on.

[ 0063] "Operably linked", when referring to DNA 30 segnents,

i ndicates that the segnents are arranged so that they function in

concert e.g. thbe tpaRREREPt i MynePloCessd t akescpban® Vi ithe the

RNA- pol ymer a?%g bi ndi ng to VO 2006/ %35493 ’CT/ US2006/ 015662 21 t he
pronmot er segheAt> @nd ProceddiHGwi £AS t HPLPPanSRIPPG ofPERE oUdE t he
codi ng segnepblundidset hetogol yhenasie: stapsuanr | & encoWRl-epSich
transcriptio erm nator_segnment. 5 [0064] As used herein the term
"nucl ei ¢ aci ger%%%%gﬁgn%ggm%n%gnt ended to indicate any nucleic acid

mol ecul e 6f (IOMA] genami c uBhA, syrbheti enONAterm RNAnueIéH N. adihe term

be oingle- of “BAUATG 10° orPRNBEE ARy WALETETray BE BRGRTi6n B
conpl ete or mpihetild nht gPHR! y geoomici BYANUGlyedhede: seynenree mrcodi ng
a pol ypeptidg,.ofid nterests The:fragpent ;gay opftonally. contain other
nucl ei ¢ acid segnents. [0065] gﬁ‘nucl eic amgﬁdrlragneniL ot -t e
i nvention 15u§£%5d¥ji Gt heepoinipepticle rofy thee hveld- opr mayusla-t abl y
be of genom grosnddNA 9k OkMs o Ohpdynstance sabt aiped by, preparing a
genom c or cDNA |ibrary and screening for
partial naturally occurring nucleotide sequence encoding
a polypeptide of interest. The fragment may optionally
contain other nucleic acid segments,
[0065] The nucleic acid fragment of the invention
15 encoding the polypeptide of the invention may sultably
be of genomic or cDNA origin, for instance obtained by
preparing a genomic or cDNA library and screening for
DNA sequences coding for all or part of the polypeptide
by hybridization using synthetic oligonucleotide probes
20  in accordance with standard technigues.
[0066] The polypeptides may be detected using methods
known in the art that are specific for the polypeptides.
These detection methods may include use of specific
antibodies, formation of an enzyme product, or
25 disappearance of an enzyme substrate. For example, an
enzyme assay may be used to determine the activity of
the polypeptide.
[0067] The polypeptides of the present invention may
be purified by a variety of procedures known in the art
30 including, but not limited to, chromatography (e.g., ion
exchange, affinity, hydrophobic, chromatofocusing, and

size exclusion), electrophoretic procedures {e.g.,



DNA sequences coding for all or part of the polypeptide by
hybri di zati on using synthetic oligonucl eotide probes 20 in

accor dance_w t apdard techni ques. [0066] The pol ypept|] e
det ect ed ug¥%%&%§?ﬁ%ds known in the grt that are spec?&#@gﬁﬂaﬁ¥ﬂ§
pol ypepti des. These detection netho&% may include use of specific
anti bodi es, formation of an enzyne product, or 25 disappearance of an

enzyne substrate. For exanple, an enzyne assay may be used to
determ ne the activity of the polypeptide. [0067] The pol ypepti des

of the preseptedaivents On JBRY echi PUrdhedndy erntari ehyrpf progedures
known in the art .30 including, but not |[imted to, chromatography
(e.g., ion eX g&tY af'fi i t y T ROUFBhh B £t hP BRI aEH_E g, ©Bind

si ze excl usieraceliest rophoretic procedures (e.g., WO 2006/ 135493
PCT/USZOOG/%%&%@Z 22 $reparative i soel ectrjc focusing (IEF),

di fferential | ubi 1% 5. §eredmdsi GRFS Ul B rsaipr Berpineati 855, or
extracti oh. {O068H As meedibar pidpd e ibes mf pasaid vaccdfgneare 5
defined as pg{igigg{prqgaraﬁéons of glazgid designed to,contain
a gene or genes Tor the i Atended \PECEPnd *rantigeh a9kl IV355 1 §@nes

i ncor por at ecennigent he eolistasugened alralolrpwrfiosd praduehé Otbristract

sui tabl e host, SYSLAM:EXANRLES 10, 00691, The £xampl es el ow are

non-limting and are rel'y representative of Var i 6us aspects and
features of E¥M®LEPesent invention. Exanple 1. Effect of TMD23 on

HaCaT eplé"%bbéﬁ] CellThéTlggéﬁﬁE%g below are non-limiting and are
merely representative of variocus aspects and features of

the present invention.

Example 1: BEffect of TMD23 on HaCaT epithelial cell

migration

15 [0070] The effect of TMD23 on the migration of HaCaT
cells was evaluated using Boyden chamber with 6.5-mm~
diameter polycarbonate filters (8-uym pore size). The
tower filter surface was coated with collager type IV.
TMDZ23  (100ng/ml) or TMD23 (100ng/ml) plus anti-TM

20 antibody {lpg/ml) was added in the DMEM in the lower
wells. Cell suspension (50 uplL) containing 1 x 10* cells
was loaded into each upper well. The number of the cells
migrated through the membrane in eight hours was counted
under microscope after fixed with methanol and stained

25 with 10% GIEMSA. As shown in FIG.1, TMD23 markedly

induced chemotactic migration in HaCaT cells.

Example 2: Materials

{0071] DMAp was 100pg of the recombinant TMD23
30 purified protein (SEQ ID NO.1l) in 20 ul of 0.5% CMC/PRS

solution. The 0.5% CMC (Carboxymethylcellulose) / BPBS



15 [0070] The effect of TMD23 on the mgration of HaCaT cells was
eval uat ed usi ng Boyden chanber with 6.5-mm di aneter pol ycarbonate
filters (6 |ze). The lower filter surface was,

col | agen t}%@qgg/” *PMD23 (100ng/ nt) og, TMD23 (100ng/ m )* @i’s‘?ﬁﬁ“gm
20 anti body (I lag/nl) was added in the DVEMin the |ower wells. Cel
suspension (50 pL) containing 1 x 10 cells was |oaded into each

upper well. The nunber of the cells mgrated through the nenbrane in
ei ght hours was counted under mcroscope after fixed with methanol

and stained 26:3igifcL0%GEENGA 5 A5 sshown ik F} G LracTNRZ: My ks y

i nduced chenptactic mgration in HaCaT cells. Exanp 2: Materi aI S
[0071] DMAp WeRialso1iyy oPLuHenr doshbitranLMRyD2Ed %Sp&%@&q -ed*G5ot ei n

(SEQ I D NO. 1}»16%0 Zﬂydﬁocatoelé% —FfBSCa_agi)%terta 1] gHE8e@n 5 YaaWe -
( Car boxynet hglglgl%giy%&# PBS WD 2006/ 135493 PCT/ 052006/ 015662 23
ffer

(Phosphat e B R AoplPRr i nfds usB¥ as the FeRFIE M n
sol ution $or avtdratdipnant Cob- 20680 fE6h- s 2680 1Ay dewchl ori de

(2-p-[2-Car b@ﬁ%ﬁt hyl ] ghenet hill am Wg 5' - N-et hyl car boxam doadenagsi ne)
was a G prot Hat 8FL affas Qob‘ﬁlr Chaddl FgRInsHthE At ch.
[ 0072] DMAC gei::.f/ml Pe6pgiwf (dEhe 10 enohi WEOT]R\@Z‘C&E Hagkl f_:;eEd THe0t ei n

SEQ ID NO.1) i b | The Db
gegatlve con rLﬁ %%L%%ﬁguse °% %gxﬁgﬁrgﬁgxgég]gﬁTﬁgaﬁgggeg%f%ﬁg%
conposed of BedtamaxiOgear bci)krﬁrrebdtwd cekllul ese, cs:mglbm chifor sal& urs odi um
acetate b BIMAAl e Al 2EL PlIBGE! | CoR ATLINCPALARER,
e 3ro Ior| af ¢o

propylparaben o) ysSi ne benzy
nethylchloroFéEﬁyﬁq§2©h|neglaClal acetlc acid, methylparaben,

propylparaben, m-Cresol l-lysine hydrochloride, benzyl
alcohol, methylchloroisothiazoline,
methylisothiazelinine, ammonium
15  acryloyldimethyltaurate/VP copolymer and water for

injection. Regranex gel was purchased form Johnson &

Johnson.
[0073] For the chemicals used in the examples, 10%
buffered neutral formalin solution (Shiyvak Kogyo,

20 Japan), carboxymethylcellulose {Sigma-Aidrich, USAY,
GCS—-21680 hydrochloride (Tocris, USA), hexobarbital
{Sigma-Aldrich, USA), phosphate buffered saline (PBS pH
7.4, Sigma-Aldrich, USA) and sodium chloride (Wako,
Japan) were used.

25 [0074] As for the eqguipments used in the examples,
animal cage (Allentown, USA), Image -~ ProPlus (Media
Cybernetics, Version 4.5.29), pipetman (Gilson, Germany)
and sharp punch, internal diameter of 12 mm (Sinter, R.

0. C.) were used.
30



met hyl i sot hi azol i ni ne, anmoni um 15 acryl oyl di net hyl t aur at e/ VP
copolynmer and water for injection. Regranex gel was purchased form
Johnson & éohnzlo,n. [0073] For the chem cals used in the exa I(gs2
10% buf f V8" WEGHHHI formalin sol utign (Shiyak Kogyo, PC%%’Q@MQ

car boxymnet hyl cel | ul ose (Si gma-Al drich, USA), GCS-21680 hydrochl oride
(Tocris, USA), hexobarbital (Sigma-Aldrich, USA), phosphate buffered
saline (PBS pH 7.4, Sigma-Aldrich, USA) and sodium chloride (Wko,
Japan) were used. 25 [0074] As for the equipnments used in the

exanpl es, ani:amliCagendAldigntown, USA), Inage - ProPlus (Media
Cybernetics, Version 4.5.29), pipetman (G |son, Germany) and sharp
punch, i nter WRY°ldi anetake o012 (fnl¢ 5i dewirvedRmice. weighimer @4used. 30

WD 2006/ 1354 3@@/#4%2;@@@&013, 66201, ; i 5]..Mal e
Ch-1 (C1.) geri ved m ce wei ghi ng %%O%gwgiﬁeglend%?o%%gﬁéﬁg i‘oLasco
Tai wan (undeP®HECEseR Verhnaleny, & epneae  FedIm6Rogylosadmsedpr Space
al locatiof fot Znifl=dfi maks 3MSx29 X 18 ¢ 13ncmaiN I anAgl S,0er e

mai nt ai ned irgagntcop]t &ol.l ed te erﬁﬁure 220- 240) and humdity (50%
- 609 envirOnneERt Wt K712 WSt ght SuBR el e<£280r 240) | @88t one
week in MDS PrardigySerdfisces 0% TabmairdndBaratary AR oioudr@ USQnhtFree

Cra s apan) | Tand RO ek 8 UnCogr arit k0 VR Asec rare TRE ROk
i ncl udi ng housiTrjwaexpbahbomateali opriand to use. Free access to
10 standard lab chow for mice [MF-18B {Oriental Yeast Co.,
Ltd., Japan)] and RO water was granted. All aspects of
this work including housing, experimentation and
disposal of animals were performed in general accordance
with the Guide for the Care and Use of Laboratory
15 2Animals (National Academy Press, Washington, D. C.,
1996) .

[0076] Nen-insulin dependent diabetic mellitus
(NIDDM) male mice (C57BLKS/J-m+/+lepr db), weighing 50 %
200 53 (9 weeks of age), were provided by Institute for
Animal Reproduction (IAR, Japan) were used. These
animals exhibit hyperinsulinemia, hyperglycemia and
islet atrophy. The animals were housed in Individually
Ventilated Cages racks {(IVC Racks, 36 Mini Isolator
25 systems) under Specific Pathogen~Free (SPF) condition
throughout the experiment. Each APEC  cage (in cm, 26.7
length x 20.7 width x 14.0 height) was sterilized with
autoclave and contained 7 mice, and the animals were
then maintained in a hygienic environment under
30 controlled temperature (22°-24°C) and humidity (50%-60%)
with 12-hour light/dark cycle, The animals were given

free access to sterilized 1ab. chow and sterilized



di sposal of animals were performed in general accordance wth the
Quide for the Care and Use of Laboratory 15 Animals (National Acadeny

Press, Washi a2 C, 1996). [0076] Non-insulin d -
di abetic ne‘??’@‘ggh’”* NIDDM mal e nice {(C57BLKS/ J- mt/ +Lepﬁ’éi2€§§?&mmm

wei ghi ng 50 20 59 (9 weeks of age), were provided by Institute for
Ani mal Reproduction (I AR, Japan) were used. These animals exhibit
hyperi nsul i nem a, hyperglycema and islet atrophy. The aninmals were
housed in Individually Ventilated Cages racks (1VC Racks, 36 M ni

i sol ator 25 systensdd urder Spechiie.Paihogspsdvea{ SREL ORMi tion
t hr oughout the xgerinent. Each APEC %gge_(in cm 26.7 length x
20.7 width x®14"8 " YhEFPRAT QB P 2R HiSRosalit oF | avi@adhd are

cont ai ned 7 meeéormn itheysarirall Sc¥EF@ndehen tRBiAbazResk | Fo@ Hygi eni c
envi ronnent %ndgr % ntro lﬁd tenperature (22-24C) and hum dity
(50% 60% with° 157 Hour"®l i Ght FARTIE QI S04 E SaniNrar- S %er ACgFe®N
free acce$s ttaesseriashiedtdgb.D.chow muk)sterilized WO 2006/ 135493
PCT/ US2006/ 015662 25 distilled water adlibitum Al aspects of this
work, i. e. housing, experinmentation and disposal of animals, are
per for med i nEgenelnl? afie? Y avcelaretes woubdi deoswore tthemid@are and Use
of Laboratory Aninmals (National Acadeny 5 Press, Washington, D. C ,

1996) . Exanpkg74i T eler, s closure,in.mce [0077
Groups of 5 ED:I](CPE%?O%%$f¥§5g§§Iémg?%g)eé%ﬁlvﬁ%fﬁﬁfhﬁuﬁé *%FY were
used. Duringveesting 2deri 8dg thee d®dnidvalisgweestisiongleyibousead i n

i ndi vi dugh cagesalngdere hexohar bidaleq( 90, (K3 oL R %Q&ééheﬁﬁéérthe

shoul der and ,
hexobarbital (90 mg/kg, IP) anesthesia, the shoulder and

back region of each animal was shaved. A sharp punch (ID
12 mm) was applied to remove the skin including
panniculus carnosus and adherent tissues. DMAc, Regranex
15 and Base gel at 20 mg/mouse and DMAp at 100 ng/mouse as
well as the vehicle (0.5% CMC/PBS pH 7.4, 20 pl/mouse)
and CGS8-21680 at 10 pg/mouse as the positive control
were each administered topically (TOP) immediately
following cutaneous injuxy once daily for 10 consecutive
20 days. The wound area, traced onto clear plastic sheets,
was measured by use of an Image - ProPlus {Media
Cybernetics, Version 4.5.29) on days 1, 3, 5, 7, 9 and
1i. The percent closure of the wcund (%) was calculated,
and wound half-closure time (CT50} was analyzed by
25 linear regression using Graph-~Prism (Graph Software
USA). One-way ANOVA followed by Dunnett’s test was
applied for comparison between the treated and its
corresponding wvehicle groups at each measurement +time
point. Differences are considerad statistically
30 significant at P<0.05. CGS-21680 (10 ug/mouse x 10) as
the positive standard exhibited significant increase

(P<0.05) in wound closure (on days 3, 53, 7, 9 and 11)



back region of each animal was shaved. A sharp punch (ID 12 mm was
applied to renove the skin including panniculus carnosus and

adher ent t Regranex 15 and Base gel at 20

DMVAp at 10 8%596%11‘@\%% wel | as the yehicle (0.5% gg/gg%ﬁﬁg %;'} 20
pl / mouse) and CGS-21680 at 10 pg/ nouse as the positive control were
each adm nistered topically (TOP) i mediately follow ng cutaneous
injury once daily for 10 consecutive 20 days. The wound area, traced
onto clear plastic sheets, was neasured by use of an Image - ProPl us
(Medi a Wbe&i’f_@;'@&re\é‘éé@ @Rsd. @\eggll@é" g@y%o}re% dgt'i’lné v%hﬁ@ge 11.
The percent closure of the wound (% was cal cul at’e nd wound

hal f - cl osur e¥ TR ( EF509° wddieaaPyL et Be Zurenaaed ricyrdss2oninsi ng
G aph- Pri sm4dnapbnSafdaear ¢ doAE. @ie-yay ANGVA) followedy
Dunnett's test. was applied for conparison between the treated and
its corresgﬁﬂﬂing vehi cl e groups at each neasurenent tinme point.

Di fferences gpg,gonsidered stapistically 30ns& thkmﬂQJ at P<0. 05.
CGS- 21680 (10 pg/ nous » ) T
significant ihgtease (RsP. QPYmddy MOuUnd ghosyre QN ggysmg, 55 7, 9
and 11) WD 2006/ 135493 PCT/ US2006/ 01861625 2644 t ke decs eased @150

rel ative to @¥tr espondi rge véhizshe r1icont nod vaduesdr The resul s are
summarized in FIG 2 (in_solution Phﬂé%)’(FIEiS GFn dél ﬁﬁaséY and
Table. 1 beF&Mﬂ“ﬁl'reaBanﬂmﬁHU%é e “Fie

Day3 D, ty 5 ' Yot a X NS
21.1 37.5 491*8%'84 1 66. sov.smswcsma \2116%:3. 63;151 85:{455 26‘4@ Ams 1

2 2.4 1%
DMAe TOP 20 mg/mousex {00 XN 27.0 +47.8 4.8 FLTE U0 6.2
SEM 38 2.8 2.4 2.3 21 [thed
Regranex O  Z0mglmowsex 10 X 343 315 LY 2.7 T4 6.l
SEM 30 4.3 2.7 2.5 1.1 L3

The closure of the wound (%) and wound hall-closure tinie (CEeg} were deteemined snd Crieaws uy \'\(J‘u\ follenved

by Dunnett™s jest wis used for comparison hebwveen the treated and ifs corr espontling vehicle mroups, # P <48, va,
3 vehide contral,

Table. 1: The effect of test articles on closure of

wound and half-closure time in CD-1 mice

10 [0078] It 1is concluded that DMAp (100 pg/mouses)
demonstrated most persistent effect on wound healing
throughout the study with a significant reduction in
CT30 value; DMAc and Regranex tended to promote wound
healing but without significant effect on CT50; Base gel

15 was without any effect in the mouse cutaneous wound
model.

Example 5: TMD23 accelerates wound closure in mice with

diabetes

[0079] Groups of 5 C57BLKS/J-m+/+Lepr db male mice
20  weighing 50 % 5 g were used. During testing period, the

animals were singly housed in Individually Ventilated



D\'I Ap TOP 100 1/muuse x 10 X 37.9* 53.0': 65.4 74,%* 8(1.5" 5.7;
Slit] 1.6 L2 215 2.0 2.0 0.2 CCS-21680 TOP 10 hghnnuse x 10 X 38.5

52. 2+ Gb. 5“7&208813i§)§ 10 5.6r SPM 4.4 2.7 2.7 1.3 3.6 %U%ﬁ@%éggi4

TOP 20 X 35.1 39.9 54.5 703 7.0 S42M 2.

2.6 03 DNlAc TOP 20 ng/ mouse x 10 X 27.0 47,8 64.0 71.7" 79.0 6.2
SEM 3.8 2.8 2.4 2.3 2.1 02 Regranex TOP 20 ngr/cone x 10 X 34.3 51.5
61.9 72.7* 76.6 6.1 S1.M3.9 4.3 2.7 2.5 2.1 11.3 The closure of
the wound (%9 and wound haFFchnure fine (Cl') were determ ned and
One-way Al' OVAgém| Ramked (Ibg Buninacu'36 hest g aiseds §tenG) IPakd&ON

hehreen the ens.res di ehi cl e_groups. .c P <0. 05,

vs. 5 vehicF%Q§%§¥£ EQ T %Ie /59 g%g é%%ﬁé?séF t%é%. iwﬁﬁg?%s’ﬁﬁ

cl osure of Wweohdramibrhadf - @¢@@Lwnamalmmara GDatedi cB BafPOF@}cHt is

concl uded th &DDNQpI&éOO ?ﬁ atgg st persistent
rgﬁgﬁoﬁﬁ Tedtt

effect on mound heal I ng th°4 Si gn
reduction |nPaEH%EP%H§Iuéar¥NWN§ aﬁ@iﬁﬁg%aneutténdedeﬁo Frenoveunwbund
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Test substances DMAp (100 ng/mouse), vehicle (0.5%
CMC/PBS pH 7.4) and CGS-21680 (10 npg/mouse) are in
15 solution form and dosing volume at 20 pl/mouse was used.
Meanwhile, DMAc, Regranex and Base gel (as vehicle
control group) are in gel form and were administered at
20 mg/mouse. The half-closure time {(CT50) for the wound
was determined by linear regression using Graph-Pad
20 Prism (Graph Pad Software USA) and One-way ANOVA
followed by Dunnett’s test was applied for comparison
between the treated and wvehicle groups at each
measurement time point. Differences are considered of
statistical significance at P<0.05 level. CGS-21680 (10
25 npg/mouse x 14) and Regranex (20 mg/mouse x 14) as the
positive control substance caused significant increase
(P<0.05) in percent of wound closure {on days 3, 5, 7,
9, 11, 13 and 15) and a significant decrease in CT50
relative to corresponding vehicle control values. The
30 results are summarized in FIG.4 (in solution phase),

FIG.5 (in gel phase) and Table. 2 below:
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5 It is concluded that DMAp {100 pg/mouse), DMAC and
Regranex (each 20 mg/mouse), and CGS-21680 (10 pg/mouse)
demonstrated persistent augmenting effect on wound
healing throughout the study with a significant
reduction in CT50 wvalue. At early phase, Vehicle of Base

10 gel seemed to have a slight delay in wound healing
compared with vehicle of 0.35% CMC/PBS pH 7.4.

Example 6: TMD23 reduces evaporation rate from the wound
opening

15 [0080] To measure the rate of epithelialization, the
rate of water evaporation from the wound area was
measured using TM210 Tewameter {COURAGE + KHAZAXA
electronic Co., Cologne, Germany). Lower level of
evaporation rate 1is representative of higher level of

20 epithelialization or keratinization. The results {(FIG.6)
showed that TMD23 could effectively increase the rate of

epithelialization of the wound.
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Exanpl e 6: TMD23 reduces evaporation rate fromthe wound opening 15
[0080] To neaddtipetide 2pdtdrofiedprefey diliez acpm, 0% Kee ¢htiESof wat er

evaporation cquAhe weung; gy e%ew§eaa?9§ura%gayéﬁ@g JM2L0 Tewaget er
(COURAGE + Kskllled %lnecttggmgrtco't’hago ggpflngeegggg J?futl?L%\zl‘l\Er LI%IE' of
modifications may be made to the invention disclosed
15 herein without departing from the scope and spirit of
the invention,
j0083] All patents and publications mentioned in the
specification are indicative of the levels of those of
ordinary skill in the art to which the dinvention
20 pertains. BAll patents and publications are herein
incorporated by reference to the same extent as if each
individual publication was specifically and individually

indicated to be incorporated by reference.

25 [0084] The invention illustratively described herein
suitably may be practiced in the absence of any element
or elements, limitation or limitations, which are not
specifically disclosed herein. The terms and expressions
which have Dbeen employed are used as terms of

30 description and not of limitation, and there is no
intention that in the use of such terms and expressions

of excluding any equivalents of the features shown and



evaporation rate is representative of higher |evel of 20
epithelialization or keratinization. The results (FIG 6) showed that
TMD23 coul d effectively increase the rate of epithelialization_of
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illustratively described herein suitably may be practiced in_ the
absence of dRU8R| enerffther embodiments are set forth within the

following claims.
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i nvention as defined by the appended cl ains. [0085] O her enbodi ments
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4. The composition of claim 1, which is used in patients with diabetes
mellitus.
5. The composition of claim 4, wherein the patient suffers from diabetes
15 ulcers.
6. The composition of claim 1, wherein the wound is a burn resulted from

fire, heat, radiation, electricity or dermatological surgery.

7. The composition of claim 1, which can be applied to reconstructive

surgery.

20 8. The composition of claim 1, which is applied to a skin-carrying product
selected from the group consisting of gel, cream, paste, lotion, spray, suspension,

solution, dispersion salve, hydrogel and ointment formulation.

9. The composition of claim 8, wherein the skin- carrying product is
administered to the patient in need of such treatment by applying onto skin, injection or

25 electroporation.

10. A composition for use in wound healing substantially as hereinbefore

described with reference to any one of the examples.



der mabrasi on or | aser resurfacing. 4. The conposition of claim1,
which is used in patients with diabetes nellitus. 5. The conposition
of claim4, wherein the patient suffers fromdiabetes 1is ulcers. 6.
The conposition of claim1, wherein the3found is a burn resulted from
fire, heat, radiation, electricity or dernatologlcal surgery. 7. The
conposition of .¢la I U

surgery. 20 8. %het%%%%5§Q¥ﬁ§ﬁ9§€Cg#“£ﬁ§ a%$§ l§§%§ﬁ1 |§%1 &nbmnomﬂm
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cream paste,.lotiop, spray, ion,. solution, dispersion salve,
hydrogel arefdif meﬁﬁﬁfﬂ?ecpﬁ?%f‘%t Ogg’ @C.llgeﬂlnlggcorrposi tion of claims8,
wherein the skin- carrying product is admnistered to the patient in
need of such treatnent by applying onto skin, injection or 25

el ectroporation. 10. A conposition for use in wound healing
substantially as hereinbefore described with reference to any one of
the exanples. 32 11. Use of a polypeptide consisting of an EG--11i ke
domai n of thronbonmodulin (TVMD2) ami no acid sequence or a conservative
variant thereof in the manufacture of nedicanent for the treatnent

of wound heal i ng.



