ANTI - WART PHARMACEUTI CAL COVPGCSI TI ON AND METHOD. FOR TREATI NG WART
This application clainms priority of Tai wanese application no. 100115591,
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of Sol anum genus and a nmethod for treating wart usiRgetdie water-sol uble
.extract. Wart is a kind of dermatosis that occurs on the skin 10 or nucous
of human or agifiel-wakbk eahkMATMUTICR. OMESS PRI G AR MEPROD| #6RA Ccaused
by infection of Human papilloma virus (HPVS) . In general, based on the
site where the wart forns, wart CREAEING WART i nto cutaneous wart and
mucosal wart. The epidernmal cells of skin or nucosa 15 affected by HPVs
are subj ected t oTheni garprokiftéprat i 6Aaang hpgeckdrtat osifs, Teherasyper esul ting
in formation of papul es or nodules w th roughened surfaces on the skin or
nucosa. I n chPRitaRtdPaghesi $00artdils dilvictedn Mt fburltypes 20
accor di to s ons, t hereo co n_war Verruca vul gari.s),, sca

g ygﬁh &él y

of : ) mon_wart. ( u I
and roughened p Fé@ﬁv?ﬂt%%ﬁﬁééegfsﬁﬁ?éﬁ1RﬁkﬂW?r%€§&Fmﬁﬁ FrdS Lor
fingers ; (2 £ I I ] i1 Li aic nd
flat-topped %%%E?é%ﬁ?g&hggﬁEﬁg&gﬁﬁsggégﬁgg%o%§¥%%g§,g%%%%%? é%ﬁgﬁgher 25
legs; (3) planhat Mabb1sNeRIHGR PhARtARES hodar & PicGle 2206 Y PEF Keriaioti c
papul e which usually occurs at pressure points of soles and toes and causes
pai nful feelthg fetel-soaupaki ertcrafzen the papule is pressed; and (4)
genital wart (Condyloma acumi natum, a cauliflower-like lunp formed on skin
or nucosa of geniealti asanhdkiamusf dwkirohtiosis hihghl ycinfeceh cuss @rkd nsexual |y
transm tted di sease (STD). 5 Nowadays, warts are treated using the
follomﬂﬁg r eREdMeSOBased BHMBReCtypBLINSilz§UPAGHSY, ARl HS%edi SFdite
t her eof : . (1) Topical therapy, e.dg. odophyl lin (Trade nane:
Wartec(r)) aﬁHl?%Féﬁl Q??%.%Shgné¥“ﬁﬁﬂﬁr§@?)¥n¥8thP at?ﬁngﬁwﬁbnital
wart, 5-fluo Eaghl. far i LE rt t r and
Bl conyei n (¥ 2o nane: B Eoc nl ) For Tr e atT o A e et e art
formed on patAt wart forms(Zak@seinteatinBiied &rto RSy & daser and
carbon di oxide |aser, especially for treating plantar wart and 15warts
fornmed on pabhnay mddosal waf8) Thyodhedapyalust@ylsiqliskim taogerrcad

suitable for treating nost warts, |less effective for warts forned on palm
sol e, dAd toeffected by HPVs are subjected to benign proliferation

and hyperkeratosis, thereby resulting in formation of
papules or nodules with roughened surfaces on the skin

or mucosa.
Inclinical diagnosis, wart is divided into four types
20 according to symptoms thereof: (1) common wart (Verruca
vulgaris), scaly and roughened papule(s) or nodule{s)
which usually occur on hands or fingers ; (2) flat wart
(Verrucaplana juvenilis), slightlyraisedandflat-topped
papule{s) which usuaily occurs on faces, hands, and lower
25 legs; (3) plantar wart (Verruca plantaris), a thick and

hyperkeratotic papule which usually occurs at pressure

points of soles and toes and causes painful feeling for

N
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Each of the aforesaid renedies is suitable only for 20 a specific type of
wart, rather than all types of warts. Mreover, in clinical diagnosis,
there are inferior effect problemand side effect drawback for the
“aforesaid renedi es. For exanple, topical therapy used for a |ong period of
time will cause recurrence of warts and treating effect 25 thereof is unsat
.is factory . Laser treatnent and cryotherapy will cause severe side
effects, such As iRFNwnehCeiAlM] ANd [SEAE $EDY.an20Me) PR B Swaespeci al |y
children, are likely to refuse treatnent due to the unendurable severe
side effects(condyldnaoyennonecuhe¢,abocesaidldwvawbadkes, luepedpehes have
focused on finding active conponents fromtraditional 5 Chinese nedicines
or herbs to dewdigpoa mnagsa et ges ickfléet fud Frors t mdatdhngswahtighdyd t hat
has no undesired side effects. It is known that Sol anum incanum L.
(al so known HBTSBFafum PREaAGHIRILY. t&aP&R1t IS fhivtfaifdat i) Sol anum

10coagulans Forsskal in Latin, and bitter apple in English) - contains
steroi dal gIycoaNRgﬁgﬁdsmhi%%rgﬁhﬁﬁﬁtSt%%?ngaﬁfﬂfmhcgiviEﬁ;ﬁpﬁlgﬁdition,

many plants of | apum ge are. r te ont aj eroi.dal
glycoalkaloig?m%§§ g|?ﬁfhf%h9§§éﬁﬁgaﬁ%g%%angﬁ&gﬁch%ﬁ$n%%£§% Sgﬁﬁhigrum
al so known asnhlengrsKui in Chinese and bl ack ni ghtshade in English, Solanum
capsi castrum (known as fal se Jerusalemcherry in English) ,

Sol anumxant hocar pum T5pk aaunvkE pageNae . $Ho) et EeAYUL anST r 2506 arurE:uber osum
Sol anunsodonmeum  Sol anunt ur bur osum  Sol anumacul eastrum 20 Sol ari um

| ycocar pum ®oekasufkkasi andmi8obanunsdaveniend ]l dSolaanufr upaes.t i8@ anum
abut il oi des, Sol anum cocci neum Sol anum_ungui cul atum Sol anunr obust um

Sol anurfingui 9fn 158l ana#pl aPaAilberPume cSdl drinfifefiodemdceiid 2 Tié Iommon

steroi dal glycoal kal oi ds cont ai ned kn pl ant,s ?L S%Ianun12§gfnus.i cl ude
so!anprgine_gﬂg SOt AL OAr et aNIsO7E67Y 363 B2 EsdB°t o tHe thvent or s of
i nvent! on dlsgloses gapler sluble PUdAl fama ol aglin ol Sol anum

I
genus, especiaFIy ncanumL.”,” an rocess for preparing the sane.
The water sol ubl g2extsact +cRASIS: ess€Nt iAlldePhyats 4.astn8Q%®fon
sol amar gi ne and sol asonine. This patent 1s hereby incorporated by
5reference iaibksdentkeety. especibbliyheoaforesaidg s pat @ntwattherichvent ors
found that the water soluble extract exhibits inhibition of growh of
t unor / dancer weekks formegarctni ¢udlar; lander tunor cells, lung cancer cells, and
breast cancer cells. In this 10i nvention, the inventors unexpectedly found

that the water sdilUblCE YORYHAPY S8 fedtidre 3 MiTddhg Warsts tablie

for treating most warts, less effective for warts formed
on palm, soie, and toe.
Each of the aforesaid remedies is suitable only for
20 a specific type of wart, rether than all types of warts.
Moreover, inclinical diagnosis, there are inferioreffect
problemandsideeffect drawback for theaforesaidremedies.
For example, topical therapy used for a long period of
time will cause recurrence of warts and treating effect
25 thereof isunsatisfactory. Laser treatment andcryotherapy
will cause severe side effects, such as pain, ulceration,

and scarring. Some patients, especially cnhildren, are



Therefore, according to a first aspect, this invention provides an
anti-wart pharmaceutical conposition which includes a water-sol ubl e extract
froma plant of Solanum 15genus, the water-sol uble extract conprising at

"l east 60% of sol amargi ne and sol asoni ne. In a second aspect, this
invention provides a nethod for treating wart, which conprises applying to
.a subject in need of such treatnent a water-soluble extract from 20a pl ant

of Sol anum gen élg%"@ At e %(}lelébym%netxﬁﬁ@c\t:octpr@rdr%rnﬂ]uaatblrﬁ%%tve%@ of

sol amar gi ne an | asoni ne. hird aspect S Invention rel ates
to the use ofigewatrercsal uble extract froma plant of Sol anum genus in the
manuf acture of a nmedi canent for treating wart, the 25water-sol ubl e extract
conprising at | easto68cohesdiandogesa iandrsebas@ni, neesearches Rageabove and
ot her objects, features and advantages of this invention will becone

appar ent wi t horeterence fiigding fagtl ouk ngomeeaened desar itpridont iama It he
preferred enbodi ments taken in conﬁunctlon with the acconpan¥|ng 5dr aw ngs,
in which: Chippge PesHGS PhatosPeFPastratdsig tate | €5P8nsPeitndiscat ed by

arrows) of te ubj e raduall anel | rate treat t he sane

M Lha Sol anthTPRCARENEET GER2CIgR 325 g oot 58 3 ML FEiG o hat

| esi ons (ing%ggtgqugfgrroms) of test subject D are gradually anellorated
by treating the same with a Sol anumincanum L. gel; Fig. 3 shows

photos il lustratifRg ithat, Jesicens I(indicated Ly arr oms)s Pfcdfst subject E
are gradually aneliorated by treating the sane with a Sol anum i ncanum L.
gel ; and Fi gso4ashews nphatos Rulilzustr @aivng tshats duesiwons tum.  Solanum

10 coagulans Forsskal in Latin, and bitter apple in English)
contains steroidal glycoalkaloid which exhibits
anti-cancer activity. In addition, many plants of the
Solanum genus are reported to contain 'steroidai
glycoalkaloid, including, for example, Solanum indicum,

15 Solanum nigrum, also known as Long Kuil in Chinese and black
nightshade in English, Solanum capsicastrum (known as
false Jerusalem cherry in English), Solanum xanthocarpum,
Solanum meiongena, Solanum coagulans, Solanum tuberosum,
Solanum sodomeum, Solanum turburosum, Solanumaculeastrum,

20 Solanum lycocarpum, Solanumkhasianum, Solanumsuaveolens,
Solanum uporo, Solanum abutiloides, Sclanum coccineum,
Solanum unguiculatum, Solanum robustum, Solanum anguivi,
Solanum platanifclium, Solanum mammosum, e€-c. The common
steroidal glycoalkaloids contained in plants of Solanum

25 genus include solamargine and solasonine.

Us 7,078,063 B2 issued to the inventors of this

invention discloses a water solublile extract from a plant



(indicated by arrows) of test subject F are gradually 20aneliorated by
treating the sane with a Sol anumincanum L. gel. It is to be
understood that, if any prior art publication is referred to herein, such
"“reference does not constitute an adm ssion that the publication fornms 25a
part of the comon general know edge in the art, in Taiwan or any other
.country. For the purpose of this specification, it wll be «clearly
under st ood t Bat sbhenwhr dencenpekpenyda1MBans I'd el Udidihuts Notadd i ted to”,
and that the words "conprises,” "contain” and variants thereof have a
correspondi ngroeassngor puripessirat heews sree ddiienedreal $0 1 wehaiecalr aard
scientific terns used herein have the neaning comonly understood by a
person skil | egnphasthecapentdanhvchit dfsle¢aventforrbadmgerGie sid [ ed in
the art will recogni ze nanx,nethods and materials simlar or equivalent to
those 10 deSErPBRAIRErei AM1Ghi BATEBEI o He RBEPY n HHETRAATEE & this
inventisn. I ndeed, this inventi is.in noway limted to the methods and

s d

n
materi a esEFbEd CoFaf érgrﬁpyfrfhé“follomﬁng definitions are used

herein. The presenf _th@@%éié’é‘a?&%’é %%Sceﬁl'l}l,a%ie' Y‘ﬁ%n%ér@h%mec%itca'

conposi tion, which includes a water-sol e extract troma plant of Sol anum

genus. The waher wsokubiel el &astt £98Prd sesb at s | Basib H0%0fo 5r@wirai ne and
sol asonine . Preferably, the water-soluble extract conprises at | east

60% 90% of solfatramgrieaandr26solasonnnearticuldhel processndwrcgirlepari ng the
wat er - sol ubl e extract has been disclosed in US 7,078,063 B2 and i ncl udes
the steps of 1ufg) wubject FRgla, plaatt patestalcasiceg ptahts of IScidhum 25

genus tg an extraction treatnent using an acidjc aqueous solution with a pH
val ue d 3- 51NYG8R 1ORat b 1 BYGESRL SSHFR T F L BECH R at FRFat it i ng t he
pH val ue of the aquequs solution obtained in step (a% Lo pH 8--10 with a

SO LUp ec Treatin warts.

base, such that a Er &ci ﬁ)fiatcgt e s forned.. "

Therefore, accordingtoa first aspect, this invention
provides an anti-wart pharmaceutical composition which
includes a water-soluble extract from a plant of Solanum

15 genus, the water-soluble extract comprising at least 60%
of solamargine and solasonine.

In a second aspect, this invention provides a method
for treating wart, which comprises applying to a subject
in need of such treatment & water-soluble extract from

20 a plant of Solanum genus, the water-soluble exfract
comprising at least 60% of solamargine and solasonine.

In a third aspect, this invention relates to the use
of a water-soluble extract from a plant of Solanum genus
in the manufacture of a medicament for treating wart, the

Q

25 water-soluble extract comprising at least 60% of

\

solamargine and solasonine.



(c)washing the precipitate fornmed in step (b) wth 5Swater, followed by
drying, such that a dried product is obtained; (d) adm xing the dried
product obtained in step (c) with chloroform followed by addition of a
“sui tabl e ambunt of a 100% al cohol, such that a 10chl orof ormal cohol m xture
is formed; (e)m xing the chloroformalcohol mxture formed in step (d) with
.a water/al cohol solution having a predeterm ned water:al cohol ratio, such
that a m xture c@htaiimdong aadchktbeof oppebased datyereamthdaadvantages
15non-chl orof orm based | ayer is obtained; (f)renoving the chloroformbased
| ayer from thé wiks vmyeobtisimed lilnbscepe(appafent oweldh e feddindoicof a

sui tabl e anmount of water; obt ai ning a superpatant fraomthe

d
resul tant ni XB6r &°38 c¥fngt g%n?t(agj)gf,eql oPFEREAPHY °8r ity the BUFEFRACAEnt,

wherein the regul t ant drgeg Br oduct i.s aﬁl.e tg.gg glhl‘ ect I%mdiasscilnved in
water to for FECGEFFBWS SR Eledl HRBIEFENSPAr 8t "aglisols CSBPAI TSR
Preferahly, | - (a lLant material of the 25 plant of Sol anum
genus hgs beggagfaggﬁédlpnkgﬁggél imnary treatnment. Preferably, instep (a),
the plant materialigi.s at {ast ool tihe fdwds i dPOtohaat emesanesl eaf of
the plant of Solanumgenus . In a preferred enbodi nent of this invention,
the plant matenbdakausedbiynastrews()a)ofl st¢die $wlj¢cof Ct heepbanatuefl 180l anum
genus. 5The inventors found that certain factors m ght affect the content
and proportieneodfiosekasonyner andisgl tvargime With ke Seataeruns glnglsingimext r act
obt ai ned using the aforesaid process. These factors include the species of
the plant of LSoP&Aim genus and the part/parts of the plant used in 10 the
ext ract,i.ng process, as well as the ;%ges. lo,_f al cohol aq:crljabasel\pused.
e a

Theref dPe, a ski I'IFEd afti 3aR" car’ prepar ¢ o Hesited hat et sol G51€ et ract by

selecting a sybtablie spegi es ol he Pl ant. of . Solanum gepus, and using a

suitable part or parts o lant, in conjunttron wth appropriate

150perating gRrdiibi-aRSd by trEaeiggabhy, sihe waliers s Ul exldatin is
obt ained froma plant of éol anum genus selected fromthe group consi sting

of Sol arium Lncaerunl. , Sol anum ndi cum Sol anum ni grum Sol anum
capsi castrum Sol anum xant hocar pum 20 Sol anum nel ongena, Sol anum
coagul ans, Sol andma.unBgr sipw Sol RineRE s doineling t 1Sot amainttuyddur dsighons

Sol anamacul east rum Sol anum ycocar pum Sol anunkhasi anum Sol anunsuaveol ens,
Sol anurhdupor ¢, NG3ICanER &utilsivties, © Sof afiun? B eFhetimP TSoI9& ARG L 1Y

unQUICuIatungmgqh%ggq%%bg§tggga§9£%ngggnggﬁg|With a Solanum incanum

L. gel; and

Fig. 4 shows photos illustrating that lesions

(indicated by arrows) of test subject F are gradually
20 ameliorated by treating the same with & Solanum incanum
L. gel.

It is to be understood that, 1if any prior art
publication is referred to herein, such reference does
not constitute an admission that the publication forms

25 apart of the common general knowledge in the art, in Taiwan
or any other country.

For the purpose of this specification, it will be



25 Sol anum pl atanifolium and Sol anum mammosum I n a preferred enbodi ment
of this invention, the water-soluble extract is obtained from Sol anum

i ncanum L. In prelimnary hunman tests done by the inventors, the
“results show that the water-soluble extract is effective in treating or
alleviating warts including cutaneous warts and nucosal warts w thout
.undesired side effects, e.g., 5 wulceration or erythema. Therefore, the
present invenléanl pr anviddestaoaret hiodt f arhd r eatdng wands i sdngh ceaprsi ses
applying to a subject in need of such treatnent the water-soluble extract.
The wart thatieahuBengr éattednpy tiiaidd - kar't 1Ophatchaceutheal/o&6i®positi on
of this inveption includes common wart, flat wart, plantar wart, and
genital wart.COMPIL1FRE, ant iQ%’%‘?tlrpharar?éjceﬁtaFééptéonngF?Pén V¢ hics
invention can be administered via e.g., parenteral, transmnucosal,

t r ansder mal ,C%F“?BBPBQF”?OU?@WT@T% parenteral route includes subcutaneous

iniectign, int ra.%Hil‘é.%rs”a'oFﬂ;)%ﬁ&téém d'é@&raég?r maly i niech}0pa1anding

intral esional injection. eparenteral route, theanti-wart _
phar maceuti cak; 6AP@SEL LEPMAf uEBhSHERYERL hakeCancbec20fagMibates liynt 0 an

i njection product using techniques known to a skilled artisan, e.g.,
steril e agueonsesekbubbonyos ok spet silonlléd ihitshe nventicmhitdre tinjsect i on
product can be prepared by m xi ng the water-sol uble extract with a
25phar maceut isuehyiaocept abte. care isérl ltlvat linstabdery veinpl gpeddni ze
drug- manuf acturing technol ogy. ;I'he phar maceut icall y accept abl e carrier
conpri ses ongany methods and materials similar or equivalent to those
10 described herein, which could be used in the practice of
this invention. Indeed, this inventionis innoway limited
to the methods and materials described. For clarity, the
following definitions are used herein.
The ?resent invention provides an anti-wart
15 pharmaceutical composition, which includes a
water-scluble extract from a plant of Solanum genus. The
water-soluble extract comprises at least 60% of
solamargine and solasonine. Preferably, thewater-soluble
extract comprises at least 60%-90% of solamargine and
20 sclasonine.
The process for preparing the water-soluble extract
has been disclosed in US 7,078,063 B2 and includes the
steps of:
(a) subjecting a plant material of a plant of Sclanum
25 genus to an extraction treatment using an acidic

agueous solution with a pH value of 3~5, such that

an aqueous solution is obtained;



or nore reagents, including, for exanple, water, saline, buffer solution (
Phosphate Buffered Saline (PBS), Ringer's solution or Hank' s solution) |,
enul sifier, suspending agent , deconposer, pH adjusting agents, stabilizing
-agent, 5 chelating agent, preservative, diluents, absorption del aying
agent, |iposone, etc. The choice and anount of these pharmaceutically
.acceptable carriers are wwthin the expertise of those skilled in the art.
Mor eover, the aribi)-astnts tphay nelteupHcalaloenpoSi thenadOeofist lwicd utrivent i on can
be adm ni stered by topical routes, e.g., dermal, buccal, genital, vaginal,
anal, and rectal robtesnerdnianseabotd vem rof Sthi8 whvlem ikyeet aicdnt i - wart
phar maceuti cal conposition of this invention is adm ni stered by dernal
route. In another ERBOAPMBAECHP IS <5 MAHESON, the anti-wart

phar maceut i cal qonpositjon f this invgg%%ogois dnini%%ergqﬂpxuggnital

washing .the preclipi rmed. " in s .
route. The 5 artacetd i car OﬁpO%l ion according to i's‘invention can

be formgl ated into it fqr, topical 1 [l i-on usi ng
technorggy wel | kngaﬁ%%0 ?%i%ﬂggzggﬁ?%fggéi%L¥%Egggﬁéiaﬁ?%ﬂE?%%ﬁﬁggs, but
is not limted to, iexternahepr.,eparati ons, effervescent tablets,
suppositories, and the |ike. In a preferred enbodi nent of this

i nvention, the antiadvar:tiphahrateitd pabdeonposidimed is frpnikatwidti nt o 25
an external preparation by adm xing the water-soluble extract according to
this invention wtkhaopasermhatioklowtd kiowddid Conwbnky sisiddlie the art.
In this invention, the external preparation includes, but is not limted
to, emulsion, gel, 28PdfentOfcréam 1B8tch, 215 Tent , SPGWder FPaer ostl |

spray, ,hotion, serum. paste, foa rop, .suspensipn, and tincture. In an
5enbodﬂhent of thiggpﬁ§€ ﬁ%ﬂméyég?éhnéiﬁ%ﬁfgph%rﬁ%%%%?ical conposition is

in the formof gel).yiyingFOke €XAMPLErLhEBAZR SULERNE f O LU ng the
external preparation according to this invention nmay include one or nore of

the foll owi ng addi titegs: (avatersh 10 @b eshphscogbycebluRydrnocarhons {e. g.,
petroleumjelly and white petrolatum, wax (e.g., paraffin and yell ow wax),
preservi ng agents, parideaxrdanied swsfacet abhtshodbsatptd, onsenhancers,a
stabilizing agents, gelling agents (e.g., carbopol6974P, m crocrystalline
cel lul ose, and 15 @arboprechykldaling esehlaceifvergbasschbaetants, ddor

absor bers, fragrances, pH adjusting agents, chglatin%_agent, enul sifier,
occl usilVe agents, &SRO A AT sL2¥dF ubf | P2FRY"EHént s, penetration
enhancers, anti-jsrritants or an el | s. The_.choice 20 and

anount of these %ﬂd???%%%h%?ehﬁﬁt ?ﬁk?%gﬁbf%gfE¥§gngfyfﬁos£r8@iﬂﬁga in the
art. This invention;ali$QPrRY¥LAes @i Aeihod fOr, theabiRe by addition
of a suitable amount of water; and
(g) obtaining a supernatant from the resultant mixture
20 of step (f), followed by drying the supernatant,
wherein the resultant dried product is able to be
directlydissolvedinwatertoformayellowishclear
and transparent aqueous solution.
Preferably, in step (a), the plant material of the
25 plant of Solanum genus has been chopped in a preliminary

treatment.

Preferably, instep (a), theplantmaterial is at least



wart, which conprises applying to a subject in need of such
treatment the water-soluble extract or the anti-wart 25pharmaceuti cal
conposi tion. The dosage and the frequency of adm nistration of the
“anti-wart pharnmaceutical conposition according to this invention may vary
depending on the follow ng factors: the severity of the disease to be
.treated, the route of adm nistration, and the weight, age, physical

condi ti on andne esponise Hfuithe sobfecttenm,bentr éakedofFohe pdtaricef 5 the
dai |y dosage of the pharnmaceutical conposition according to this invention
may be 10 toSedanghgrRusf. Ihe dresiconr <t eabaddmené afot Bi X 1Nvieds 19ér day.
This invention w |l be further descrjbed by way of the follow ng exanples.
However, it SROUPRBE TAdRT5E606590 T3 Mtk heff ot F dviiS ré%atmﬂ*eghfre sol el y
i ntended for iEhe pu%pgs? of illustration and should not be construed as
limting thePTAVenttoRCF A pFalfi¢e.” Exanple 1: Preparation of the

wat er - sgl ubl e ex (o § f\égjtr : ; I sed on
t he progedure as%gi@slcr?%es‘ane%g?% a?ngg%L%‘ﬁU%%?%%%,O\(%%?E%SP%;%C??CM ly,

500 g of ripenfraddcait %QJ@E%%E&QQM%E-s%s@rﬁ@ﬂ@%rﬁd@%&@lﬂ%&tgitr@ addi tion
of 1000 m pure water. To the resultant aqueous m xture, 99.5% of acetic
acid 20 wasiaddedwdtepwisseé ufod cadiuséct e pH ned ue ing 4h @ a ffagldsaied by
shaking at roomtenperature for 12 hrs. A supernatant was obtai ned by
centrifugi ngprhecagueBhssei kaarerat 14600de pr ¢ 0P AQ1 PBW S, L@ 133% NHACOH
basi c solution was added thereto dropw se to adjust the IE)H val ue of the
super nat ant 95 S@63BUD IHNYS £ T e¢iHPEETd ARdS S 6fnede Fhe br‘é%?%ijt’hte was

obtal na by cenduct | ng.cent sLiugali on at. 500 fiom fig(c 10 il gs(Becknan

Coul ter, vant a e Tesidual’™basic solution present

therein was LegDued. Dy XashhAgLhe, BY egi D { A& i kh 98 &l Tlldyned by

centrifugation at rpm e precipitate thus obtal ned was suspended in

distilled watefeandegubhestedot andkyophihzabioe (Mt1hg,a Fgazaimbil e
12ES) to obtain 5 g of dried powder. 2 g of the dried powder was

di ssol ved i nsb@ctkscht ahef pi emicno f Ssagenturgyades drod bovwed by wddidison of 40
m of 100% net hanol and shaking to forma uniform suspension. A 10
super nat ant pastobt ppned dytbemlEdfugalicon AN, BOOWEpMaPHr JAT gt e
met hanaol : water solution (1;1) was added to the supernatant and m xed wel .
The mi ¥ure 6BEaRHEAIMES it Uged at 12,000 rpmfor 10 nmin. The

resul tant supernafant_ taken out, and 120-m distil.l ei¥$§ 15
%}rseﬂfta \éﬁjsﬂéfl &%hwat”r Soj‘rtlgrll exgr \a ei% ok rifug

added thereto an e superna wa urt her cen ed at

12, 000 rpm fQr. 10 MN SQ a5 18- F oADK eqLNESPEEG LRI EAL & olhe Hee s d gnt
supernat ant was subjected to concentration under reduced pressure at 55C to
remove nmet hapghs:fs@lilnewed sky sebhhbhzahiion $&1 8PtRIiRACLR] Solanum
nigrum, Solanum capsicastrum, Solanum xanthocarpum,
20 Solanum melongena, Solanum coagulans, Solanum tunigrum,
Solanum sodomeum, Solanum turburosum, Solanumaculeastrun,
Solanum lycocarpum, Solanum khasianum, Solanum suaveolens,
Solanum uporo,.Solanum abutiloides, Solanum coccineum,
Solanum unguiculatum, Solanum robustum, Solanum anguivi,
25 Solanum platanifolium, and Solanum mammosum. In a

preferred embodiment of this invention, thewater-soluble

extract 1s obtained from Solanum incanum L. .



20powder of the water-soluble extract. Exanple 2: Therapeutic effect and
safety of the water-soluble extract in treating human cutaneous wart and
mucosal wart 25l n order to exam ne the therapeutic effect and safety of the
“wat er-sol ubl e extract as prepared in the above Exanple 1 in treating human
cut aneous wart and nucosal wart, the followi ng tests were conducted. A
_Preparation of gel containing the water-sol uble extract 4 g of

car bopol 974P, whi g hp neElSi nuisedlr s uamaget £ 509 dgenb yablde i isyveommersGi ahky

avai | abl e from Lubrizol Advanced 5 Materials, Inc., KY 40258, USA, was

di ssol ved i nréﬂﬂgt@usrl“e:wvaﬂ"ert thelvaved byl sefaenttiadcadd eféacofve0 g of
propyl ene glycol and 7 of the dried powder of the water-soluble extract
obt ai ned in Ekéﬁﬁlaéli[lgeﬁf(jaﬂnl?l"'ﬁ@t\}vélglwafrtlfl%lﬁf:%ﬂlﬁlﬂélgv%%t%a?‘é%lw?ﬁ a heating

vessel at a tenperature of 50t 1 o 60t far oIIowed by
cooling at rFomTEmRGAMAE:S The %S)&t]iﬁ %%5

tri et hapol am S 0 e i ded until
t he tot gl we” PC%% o?g{j%g i gttt}}(r%éngr egré%e%§¥g§ g%lﬁ?h]lerree %“é{}éﬁ?ﬁgga gel

cont ai ni ng 719/9&\/%\@505 H&rﬂ&iﬂaf@f sokubl g extdact mgéﬁl pafper seeferred to
as Sol anurn incanum L. gel). B. Test subjects and clinical information

t hereof Six &©51ysub| eect = (tebtesubiiectiseddt 0fF)swpar ttceépanenyg 28ein the
following tests were enrolled fromthe outpatient departnent of National
Cheng Kung UmaversstyublbspekalacTai wan. The test subjects A and B suffered
from mucosal wart, and the test subjects Cto F suffered from cutaneous
wart. The clini cAhei if®F hatite of2Phe i *rteé‘sbtedsqu’ectt%e 25{tRcladitng

genderqoage, M@£%aé¥8ticggdcg%%d%q H%ﬁ?%% 9£e189%£%989 anI %l% 1.

common wart, flat wart, plantar wart, and genital wart.
The anti-wart pharmaceutical composition of this

invention can be administered via e.g., parenteral,

transmucosal, transdermal, or topical route.

15 Theparenteral route includes subcutaneous injection,
intraepidermal injection, intradermal injection, and
intralesional injection.

For the parenteral route, the anti-wart
pharmaceutical composition of this invention can be

20 formulated into an injection product using techniques
known to a skilled artisan, e.g., sterile agqueous solution
or dispersion.

In this invention, the injection product can be
prepared by mixing the water-soluble extract with a

25 pharmaceutically acceptable carrier that 1is widely

employed in drug-manufacturing technology.

The pharmaceuticallyacceptablecarrier comprisesone



Table 1 Test subject Age (y/o) Gender Wart type Lesion location A 32 Fenal e
Mucosal wart External genital B 21 Femal e Mucosal wart External genital

or more reagents, including, for example, water, saline,
buffer solution (PhosphateBufferedSaline (PBS), Ringer’s
solutionor Hank’ssolution), emulsifier, suspendingagent,
decomposer, pH adjusting agents, stabilizing agent,
5 chelating agent, preservative, diluents, absorption
delaying agent, liposome, etc. The choice and amount of
these pharmaceutically acceptable carriers arewithin the
expertise of those skilled in the art.
Moreover, the anti-wart pharmaceutical composition
10 of this invention can be administered by topical routes,
e.g., dermal, buccal, genital, vaginal, anal, and rectal
routes. In an embodiment of this invention, the anti-wart
pharmaceutical composition of this invention 1is
administered by dermal route. In another embodiment of
15 this invention, the anti-wart pharmaceutical chposition
of this invention is administered by genital route.
The pharmaceutical composition according to this
invention can be formulated into a suitable dosage form
for topical administration using technology well known
20 o those skilled in the art, which includes, but is not
limited to, external oreparations, effervescent tablets,
suppositories, and the like.
In a preferred embodiment of this invention, the
anti-wart pharmaceutical composition is formulated into
25 an external preparation by admixing the water-soluble
extract according to this invention with a base that is

well known and commonly used in the art.

10



28 Femal e Cutaneous wart Finger tip D 21 Male Cutaneous wart Finger

tip,finger E 26 Mal e Cutaneous wart Finder F 33 Mal e Cutaneous wart Finger
tip, palm

Inthis invention, the external preparation includes,
but is not limited to, emulsion, gel, ointment, cream,
patch, liniment, powder, aercsol, spray, lotion, serum,
paste, foam, drop, suspension, and tincture. In an

5 embodiment of this invention, theanti-wart pharmaceutical
composition is in the form of gel.

For example, the base suitable for producing the
external preparation according to this invention may
include one or more of the following additives: water,

10 alcohols, gilycol, hydrocarbons (e.g., petroleum jelly and
white petrolatum), wax (e.g., paraZfin and yeliow wax),
preserving agents, antioxidant, surfactants, absorption
enhancers, stabilizing agents, gelling agents (e.qg.,
carbopol®974P, microcrystalline cellulose, and

15 carboxymethyl cellulose), active agents, humectants, odor
absorbers, fragrances, pH adjusting agents, chelating
agent, emulsifier, occlusive agents, emollients,
thickeners, solubilizing agents, penetration enhancers,
anti-irritants, colorants, and propellants. The choice

20 and amount of these additives are within the expertise
of those skilled in the art.

This invention also provides a method for treating
wart, which comprises applying to a subject in need of
such treatment the water-soluble extract or the anti-wart

25 pharmaceutical composition.

The dosage and the frequency of administraticn of the

anti-wart pharmaceutical composition according to this

11



C. Pre-clinical test Prior to the start of the test (i.e., on Wek 0), 5
sel’ected |l esions on each of the enrolled test subjects were photographed.
The Sol anum i ncanum L. gel prepared in section A of Exanple 2 was applied
“to the selected | esions and normal skin areas that surround the sel ected

| esions. Each of the normal skin areas had i nner and outer peripheries 10
.and the distance between the inner and outer peripheries of each of the
normal skin afeas:ties Moy @seat @epthdnnd. 3nchheTle libedtned fdesage :was 10- 20
ng/cm and twi ce a day. The selected | esions of each of the test subjects
wer e phot ograipheske atr predef erme nbids eved Ut ioh tierseqi .die mutks athe ends
of weeks 1, 2, 3, 4, 7, 8, 13, 20 and 29, see , .

Tabl €2) , andev@n it $ohdE 6PThe? APt $ WS ¥ HEt arfthsaf BN B3 &S EA®R i ncanum
L. gel were conducted accordingﬁég,the Eéocedures ggt orth in sections D

and E bel ow. 2FReF TERINTRL T S RBA Ién TPNRS | &<t Dns™ off Vadh o114 t est
subj ectg werg, conpl et el red and t r e t |.esi on skin
h CLP Yosdlfd ge %}f‘@ 53 acpqun%@étp AUnd 8 &3]
was recovered to §”h&$nap Sate. Tabl e gHﬁ%éTasu ] ect E&él&ggioﬁ'tlne(meek)
Calb 234 chording to this invention may be 10 to 20 mg/cn@ of the
lesion area and one to six times per day.
This invention will be further described by way of
the following examples. However, it should be understood
10 that the following examples are solely intended for the

purpose of illustration anrd shouid not be construed as

limiting the invention in practice.

Example 1: Preparation of the water-soluble extract

15 , The water-soluble extract was prepared based on the
procedure as disclosed in Example 1 of US 7,078,063 B2.
Specifically, 500 g of ripe fruit of Solanum incanum L.
was ground subsequent to addition cf 1000 ml pure water.
To the resultant agqueous mixture, 99.5% of acetic acid

20 was added dropwise to adjust the pH value to 4.0, followed
by shaking at room temperature for 12 hrs. A supernatant
was obtained by centrifuging the aqueous mixture at 4500
rpm for 12 hours, and 33% NH.OH basic solution was added
thereto dropwise to adjust the pH:value of the supernatant

25 to 9.0, and a precipitate was formed. The precipitate was
obtained by conducting centrifugation at 4,500 rpm for

10 minutes (Beckman Coulter, Avanti J-25, JA-14 Rotor),

12
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and the residual basicsolutionpresent thereinwas removed
by washing the precipitate with water, followed by
centrifugationat 4,500 rpm. The precipitate thus obtained
was suspended in distilled water and subjected to
lyophilization (Virtis, Freezemobile 12ES) to obtain 5
g of dried powder.
2gofthedriedpowderwasdissolvedin50ml chioroform
in reagent grade, followed by addition of 40 ml of 100%
methanol and shaking to form a uniform suspension. A
supernatant was obtained by centrifugation at 4,500 rpm.
70 ml of methanol:water solution (1:1) was added to the
supernatant and mixed well. The mixture obtained was
centrifuged at 12,000 rpm for 10 min. The resultant
supernatant was taken out, and 120 mi distilled water was
added thereto and shakenwell. The supernatant was further
centrifuged at 12,000 rpm for 10 min so as to remove the
precipitate. The resultant supernatant was subjected to
concentration under reduced pressure at 55C to remove
methanol, followed by lyophilization to obtain dried

powder of the water-soluble extract.

Example 2: Therapeutic effect and safety of the
water-soluble extract in treating human cutaneous wart
and mucosal wart

In order to examine the therapeutic effect and safety
of the water-soluble extract as prepared in the above

Example 1 in treating human cutaneous wart and mucosal

13
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15

wart, the following tests were conducted.
A. Preparation of gel containing thewater-soluble extract
4 g of carbopol®374P, which was used as a gelling agent
and is commercially available from Lubrizol Advanced
Materials, Inc., KY 40258, USA, was dissolved in 50 g pure
water, followed by sequential additionof 30 gof propylene
glycol and 7 g of the dried powder of the water-soluble
extract obtained in Example 1 and mixing well. The mixture
was heated in a heating vessel at a temperature of 50T
to 60C for 20 minutes, followed by cooling at room
temperature. The cooled mixture was added with
triethanolamine to adjust pH to 7.0x0.5. Subsequently,
waterwas addeduntil thetotal weightof themixture reached
100 g, thereby obtaining a gel containing 7% (w/w) of the
water-soluble extract (hereinafter referred toas Solanum

incanum L. gel).

B. Test subjects and clinical information thereof

Six test subjects (test subjects A toF) participating
in the following tests were enrolied from the outpatient
department of National Cheng Kung University Hospital,
Taiwan. The test subjects A and B suffered from mucosal
wart, and the test subjects C to F suffered from cutaneous
wart. The clinical information of the six test subjects,
including gender, age, wart type, and lesion location,

are outlined in Table 1.

14
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Table 1
Test Age Wart type Lesion location
Gender
subject| (y/0)
A 32 Female Mucosal wart External genital
B 21 Female Mucosal wart External genital
C .28 Female | Cutaneous wart | Finger tip
D 21 Male Cutaneous wart |Finger tip, finger
E 26 Male Cutaneous wart Finger
F 33 Male Cutaneous wart Finger tip, palm
C. Pre-clinical test
Prior to the start of the test (i.e., on Week 0),

selected lesions on each cf the enrolled test subjects
were photographed. The Solanum incanum L. gel prepared
insectionAof Example 2was appliedtothe selectedlesions
and normal skin areas that surround the selected lesions.
Eachof thenormal skinareashadinnerandouterperipheries
and the distance between the inner and outer peripheries
of each of the normal skin areas was not greater than 0.5
cm. The treated dosage was 10~20 mg/cm?, and twice a day.
The selected lesions of each of the test subjects were
photographed at predetermined evaluation times (i.e., at
the ends of weeks 1, 2, 3, 4, 7, 8, 13, 20 and 29, see
Table?2), andevaluations for therapeuticeffect andsafety
of the Solanum incanum L. gel were conducted according
to the procedures set forth in sections D and E below.

The test was finished when the lesions of each of the test

15




- - F - _ -
appl ication

- conducted d: "-

- - - (c)ee + a: "0" indicates week 0 , i

. €.

prior to

of the SclanumincanumL. gel b: " 1 " means week 1 after
application of the Sol anumincanum L. gel C "+" nmeans eval uati on was

"means no eval uati on was conduct ed

subjects were completely cured and the outer appearance

of the lesion skin was recovered to a normal state.

Table 2

Test Evaluation time (week)

subject | g2 JPI 2 3 41 7 8 | 131 20 | 29
A 4< .| _4a _ _ _ _ _ _ _
B + |+ - - - - - - -
C +/ -/-1!! - {+! -1+ 1 -1 - | -
D + - + + - - + - - -
E + - | + - - + - - - -

8:2"0” indicatesweek(, i.e., priocrtoapplication

of the Solanum incanum L. gel
P:vl”meansweeklafterapplicationof the Solanum
incanum L. gel

©:“+” means evaluation was conducted

4. “-"means no evaluation was conducted

e: “C)” means evaiuation was conducted only on

the lesions at finger tip
f. v "means evaluation was conducted only on the

lesion on palm

5
D. Evaluation of therapeutic effect
The photos of the selected lesions of the test subjects
as obtained at Week 0 (i.e., prior to the application of
the SolanumincanumL. gel) andasobtainedat theevaluation
10 times were compared by a dermatologist to determine the

improvement of lesions treated with the Soclanum incanum

L

. gel.

16



e" means eval uation was conducted only on the lesions at finger tip f
""rreans eval uation was conducted only on the lesion on palm5 D. Eval uation
of therapeutic effect The photos of the selected | esions of the test

- subjects as obtained at Wek O (i.e., prior to the application of the

Sol anumincanumL . gel) and as obtained at the evaluation 10 tines were

. conpared by a dernmatologist to determ ne the inprovenent of |esions treated
with the Scl anumincanum L. gel. E. Evaluation of safety Eval uati on
of safety was conducted by a researcher at the predeterm ned eval uation
times. The tBstEvabpagionsofesafefyerrogated by the researcher in.respect
to the appearance of any adverse _skin responsecfinfludin ul ceration,

irritation and eﬁy@ﬁéﬁﬁfangéuﬁégﬁtfbﬂaSEﬁ%Qﬁﬂ (9¥tﬁ1 S apEifti c
effects of the tSrg)elc)%rlrgeargCItrég%qnnj?ngd_.ev%eilug%on %??n%%r_e{ﬁ'h‘é\ﬂé&{ he, photos of the

sel ected | esions e test subjects and as obtai-ned at week O

and ot her pr@Qg}ee&mte%@o%\é@elaatﬂwrmé NESscdPense! eat edsLackesions,of each
of the test subjects A and B treated with the SolanumincanumL. gel were

significantlyphepraved abteradheagndret Werknl fdlatensot Sh@m)ding  Figs.
1 to 4 respectively show photos of the selected | esions of the test

subj ects C tolEeastdobhai ned iata tdiorf emehte 120 rearad uat i on ti nmes. The phot os
denonstrate that the | esions of each of the test subjects Cto F treated
with the Solanumincanum L. gel greatly inproved with tine. After the test
was finished,_ the test subj ects Cto Fwere further subj ected to the

fol | owup stﬁﬁfufl(’}ls’si X nmonths to LWOD years to

10 A. Evaluation of the therapeutic effects of the Solanum
incanum L. gel
Compared with the photos of the selected lesions of
each of the test subjects A and B as obtained at week O
and other predetermined evaluation times, the selectéd
15 lesions of each of the test subjects A and B treated with
the Solanum incanum L. gel were significantly improved
after the end of week 1 (data not shown).
Figs. 1 to 4 respectively show photos of the selected
lesions of the test subjects C to Fasobtainedat different
20 evaluation times. The photos demonstrate that the lesions
of sach of the test subjects C to F treated with the Solanum
incanum L. gel greatly improved with time. After the test
was finished, thetest subjectsCtoFwere further subjected
to the follow-up study for six months to two years to
25 determine whether the lesion area that had already been
cured by the Solanum incanum L. gel was recurrent. Based

on the results of the follow-up study, no warts were found

17



25 determ ne whether the |l esion area that had al ready been cured by the
Sol'anum i ncanum L. gel was recurrent. Based on the results of the follow up
study, no warts were found to have recurred for all of the test subjects

- (data not shown). The aforesaid results show that the Sol anum
incanum L. gel of this invention could be effectively used to treat

. 5cutaneous wart and nmucosal wart. B. Evaluation of the safety of the gel
cont ai ni ng the matverrsohubte Extratl 40 tihe sadetsuldestts ofdata rfaew of the
test subjects 10 experienced tenporary and mld adverse skin responses,

i ncludi ng irehedtien or erythema, which, however, did not halt themfrom
conpleting the test (data not shown iew of the aforesaid, the

). In v
i nventors cont enplb&t 8 tPREE 3 Re RAHEFSsBRANI BRakt YR ST 1] St ot

Scl anum 15 genus_.accarding to this invention-.can_ be_ devel 0 g intaq an
anti - wart drgg $or © glnrbl- gpﬁwe%éoinnc??g%hen? \%v%r: %V\?\ngf"ﬁlosuetaog vterresagC si de

effectss WHAT{L3CLA MER Sy muchsAnanis wart phar maceuti cal conposition

conprising a water-sol uble extract froma plant of Solanum genus, said

wat er - sol ubl e extract conprising at |east 60% 5of sol amargi ne and

sol asoni ne. 2. The pharmaceutical conposition of claim1l1, wherein said
wat er - sol ubl B. eEvieddatiamprdfSashatsdfasy 60%¢he%gell swntrmmginge thel

sol asoni ne. 3. The pharmaceutical conposition of claim1l, which
10i s used fowategasodgbdemextogatt, flat wart, plantar wart, or genital

wart . 4. The pharmaceutical conposition _of claim1, which is applied in
a topical dosage forfe satefy FRETphaPmyceut FtaPt coMpoitl citore <t m 4,

furtheﬁo experienced temporary and mild adverse skin respcnses,

including irritation or erythema, which, however, did not
halt them from completing the test (data not shown).
In view of the aforesaid, the inventors contemplate
that the water-soluble extract from a plant of Sclanum
15 genus according to this invention can be developed into
an anti-wart drug for long-term use in treating warts

wlthout adverse side effects.

18



15 conprising a base selected fromthe group consisting of water, alcohols,
gl ycol ,; hydrocarbons, wax, preserving agents, antioxidant, surfactants,
absorption enhancers, stabilizing agents, gelling agents, active agents,

- humect ants, odor absorbers, fragrances, pH adjusting 20 agents, chel ating
agent, enulsifier, occlusive agents, enollients, thickeners,

. solubilizingagents, penetration enhancers, anti-irritants, colorants,

propel | ant s,wiEnTd TONDLAAMEDNI St her eof . 6. The pharnaceutica
conposition of claimb5, wherein 25the base includes a gelling agent and
gl ycol . 1. An anti-wart pharmaceutical composition,

comprising a water-soluble extract fromaplant of Solanum
genus, said water-soluble extract comprising at least 60%
5 of solamargine and solasonine.

2. The pharmaceutical composition of claim 1l, wherein
said water-soluble extract comprises at least 60%-90% of
solamargine and solasonine.

3. The pharmaceutical compecsition of claim 1, which

10 is used for treating common wart, flat wart, plantar wart,
or genital wart.

4. The pharmaceutical composition of claim 1, which
is applied in a topical dosage form.

5. The pharmaceutical composition of cilaim 4, further

15 comprising a base selected from the group consisting of
water, alcohols, glycoi, hydrocarbons, wax, preserving
agents, antioxidant, surfactants, absorption enhancers,
stabilizing agents, gelling agents, active agents,
humectants, odor absorbers, fragrances, pH adjusting

20 agents, chelating agent, emulsifier, occiusive agents,
emollients,thickeners,solubilizingagents,penetration
enhancers, anti-irritants, colorants, propellants, and
combinations thereof.

€. The pharmaceutical composition of claim 5, wherein

25 the base includes a gelling agent and glycol.
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