
(12) STANDARD PATENT (11) Application No. AU 2013308355 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Polymeric finasteride nanoparticle, aqueous composition containing same, compos
ition for the treatment of alopecia, method for preparing said composition, and use 
thereof 

(51) International Patent Classification(s) 
A61K 9/51 (2006.01) A61K 31/58 (2006.01) 
A61K 9/10 (2006.01) A61P 17/14 (2006.01) 
A61K 9/14 (2006.01) B82Y 5/00 (2011.01) 

(21) Application No: 2013308355 (22) Date of Filing: 2013.08.30 

(87) WIPO No: WO14/032151 

(30) Priority Data 

(31) Number (32) Date (33) Country 
BR102012022034-2 2012.08.31 BR 

(43) Publication Date: 2014.03.06 
(44) Accepted Journal Date: 2017.08.31 

(71) Applicant(s) 
Universidade Federal Do Rio Grande Do Sul - UFRGS;Biolab Sanus Farmaceutica Ltda.  

(72) Inventor(s) 
Pohlmann, Adrian Raffin;Jornada, Denise Duarte;Guterres, Silva Staniscuaski 

(74) Agent / Attorney 
Spruson & Ferguson, L 35 St Martins Tower 31 Market St, Sydney, NSW, 2000, AU 

(56) Related Art 
WO 2005/000258 Al 
GUTERRES, S.S. et al. "Polymeric Nanoparticles, Nanospheres and 
Nanocapsules, for Cutaneous Applications" Drug Target Insights (2007) Vol.2, 
pages 147 to 157 
US 2009/0104291 Al 
FESSI, H. et al. "Nanocapsule formation by interfacial polymer deposition 
following solvent displacement" International Journal of Pharmaceutics (1989) 
Vol.55 No.1, pages RI to R4



(12) PEDIDO INTERNACIONAL PUBLICADO SOB 0 TRATADO DE COOPERACAO EM MATERIA DE PATENTES 
(PCT) 

(19) Organizaeio Mundial da 
Propriedade Intelectual 
Secretaria Internacional 

(10) Nnmero de Publicaeio Internacional 
(43) Data de Publicaeio Internacional W O 2014/032151 Al 

6 de Mareo de 2014 (06.03.2014) W I P 0 I P C T 

(51) Classificaeio Internacional de Patentes Bairro Petr6polis, 90460-110 Porto Alegre - RS (BR).  
A61K9/51 (2006.01) A61K31/58 (2006.01) GUTERRES, Silva Staniseuaski; Rua Comendador 
A61K 9/14 (2006.01) A61P 17/14 (2006.01) Rodolfo Gomes, 631, Apto. 503, Menino de Deus, 90150
A61K 9/10 (2006.01) B82Y 5/00 (2011.01) 101 Porto Alegre - RS (BR).  

(21) Nnmero do Pedido Internacional: (74) Mandatario : WEGMANN, Ana Cristina Almeida 
PCT/BR2013/000334 Miller; Avenida Almirante Barroso, 52 - 330 andar, 

(22) Data do Dep6sito Internacional : Centro, CEP: 2003 1-000 Rio de Janeiro - RJ (BR).  

30 de Agosto de 2013 (30.08.2013) (81) Estados Designados (sem indicagdo contraria, para todos 
os tipos de protegdo nacional existentes) : AE, AG, AL, 

(25) Lingua de Deposito Internacional: Portugues AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, 
(26) Lingua de Publicaeio Portugues BY, BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, 

DM, DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, 
(30) Dados Relativos A Prioridade: GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, 

BR102012022034-2 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
31 de Agosto de 2012 (31.08.2012) BR ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 

(71) Requerentes : BIOLAB SANUS FARMACCUTICA NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
LTDA. [BR/BR]; Av. Paulo Ayres, 280, Vila Iasi, 06767- RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, 
220 Taboo da Serra - SP (BR). UNIVERSIDADE TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
FEDERAL DO RIO GRANDE DO SUL - UFRGS ZM, ZW.  
[BR/BR]; Av. Paulo Gama, 110, Farroupilha, 90046-900 (84) Estados Designados (sem indicagdo contraria, para todos 

- Porto Alegre - RS (BR). os tipos de protegdo regional existentes) : ARIPO (BW, 

(72) Inventores : POHLMANN, Adrian Raffin; Rua GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, 
Comendador Rodolfo Gomes, 631, Apto. 503, Menino de TZ, UG, ZM, ZW), Eurasiatico (AM, AZ, BY, KG, KZ, 
De,90150-101 Porto Alegre - RS (BR). JORNADA, RU, TJ, TM), Europeu (AL, AT, BE, BG, CH, CY, CZ, 
Deus, Duarte; Aveid lge R .41, A DE, DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, z- Denise Duarte; Avenida Lageado, nr. 741, Apto. 203, 

(Continua na pdgina seguinte) 

(54) Title : POLYMERIC FINASTERIDE NANOPARTICLE, AQUEOUS COMPOSITION CONTAINING SAME, 
COMPOSITION FOR THE TREATMENT OF ALOPECIA, METHOD FOR PREPARING SAID COMPOSITION, AND USE 
THEREOF 

(54) Titulo : NANOPARTiCULA POLIMRICA DE FINASTERIDA, SUSPENSAO AQUOSA CONTENDO A MESMA, 
COMPOSIQAO PARA TRATAMENTO DE ALOPECIA, PROCESSO DE PREPARACAO DE DITA COMPOSICAO, E SEU 
USO 

(57) Abstract : The present invention aims at 
providing a pharmaceutical composition for the 

FLura L treatment of alopecia, the composition comprising 
polymeric nanoparticles, preferably nanocapsules, that 
contain fmasteride, pharmaceutically acceptable 
additives and carriers, and also relates to the use of the 
nanoparticles for preparing the composition for the 
treatment of alopecia. The invention further includes a 
method for preparing finasteride nanocapsules suitable 
for a composition for topical application for the 
treatment of alopecia.  

(57) Resumo : A presente invenqo objetiva 
proporcionar uma composiqao farmaceutica para o 
tratamento da alopecia, dita composiqo 

I compreendendo nanoparticulas polimbricas, 
preferencialmente nanocipsulas, contendo fmasterida, 
aditivos e veiculo farmaceuticamente aceitiveis, bem 
como uso das nanoparticulas para preparar dita 
composiqao para o tratamento da alopecia. A invenqo 
ainda inclui um processo de preparaqo de 

o nanocipsulas de finasterida apropriadas para uma 
composiqao de veiculaqo t6pica para o tratamento de 
alopecia.
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FINASTERIDE POLYMERIC NANOPARTICLE, AQUEOUS SUSPENSION 

CONTAINING THE SAME, COMPOSITION FOR THE TREATMENT OF ALOPECIA, 

PROCESS OF PREPARATION OF SAID COMPOSITION, AND ITS USE 

FEL OF THE IVNTO 

The present Inventin relate to a pharmaceutica 1 

composition for tp l plicatin f h treatment of 

apeisaid compos~iin copisn poyei *anoparticles, 

prneferably nanocapsule conaiin finateid, aditives and a 

pharmaceutially acceptal ai, as w u 

nanoarticle for prepain sai compositionfo th tatmet 

lopecia. Tie inven n uther i s a poe i for the 

p reparatioa o finstrdenaapsul.es that are apprpriate 

for a tapicl iaio in uae o treating c 

calopcia 

Fundaments o.f the- nvenio 

uai lo, as c n aled a gpeia an maniest itself in 

many :trms. It ca be irrev i in cases classified as 

fcarin alopeca we t e i e e str ucton of hlair 

tolliles; or reve be in non reave several 

causeir an may o r n in fo p hr.m' a teatm2nts, di e 

cemotherapy or ge i itan ce Be e te al 

ph a rm acl gic anttmet iman and 

situation.  

In ~ ~ ~ t thsn hr-n -'.  

I cap c oIllry the r , in order for a drc to ae e 

desired action, it is necessary for it to reach the hair 

tollcrle (in the epidrmi, where th cenzymne responsible fio
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triggering the disease is lcated, without permeatigi the blood 

capi l11a i that supply the na avo iding a systemic 

action) T Thu, for a fo rmulation t be ef±ectiVe, it is 

necessary fo i to be ale promote the penetration and I 

retention of the drfugq a t it s ite cof a ctio n (DAE tal, 

"The effec':t:s of fntrieon- cl skin andc --serum anid r ogen 

levels in men with anCrogenetic alpeia." Jou f th 

American Academray of Dermatology, i999, vol. 41, no- 4,0 .b55

Androgni alopecrIa Is the transformation of nature hair 

follicles (trinal) to in nature follicles (v3eI-us) through 

piary cycle with a sortenn f te an a-n time 

phase Th us due to the reduction in ti-me of g growth and 

development of the shaft, it becomes progressvely or ter, 

thinneran without lr (INUI, t; ITAMI, Sw; "M 1e 

oa.i Iarogenetic alopecia: From, anOgen t paracrine 

mediators through er.aI papillia." JournEal of e rmat cl 1 

Scece,211 ol. 1, p.-6. This is the most cine typ'm 

aopoecia aen It affects maily mn being among othe 

fatos, to The reg-ulati:n of se hormg 

under t anding of fandrogenic. alopi came f rom e stu dies f 

aiton (1942) who deseribe.d th pattern o hair loss and 

physiology as a process linked to a g predissition of 

the hair follicle that occurs u-ncer the Influence of anrogens 

Tenb RM- "Molecular mechanisms of androgenetc a Ipeia.  

"E err mental Ge rontology, 20y2 v. 37, 9 1

-9. However, there s no' correlation between androgceric 

a.1opecia and testosterone levels, free testosterone an'd 

bioavailable testosterone. it is probable that the poathogceric 

base~s- o badesare mediated through intracellular signaling 

inthe hair folliczle (INUI, S.; ITA-MI, S.; "Mol'ecul"ar basis - of
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androg-enetic a opecia: From anarogen to paracrne meclators 

through dermal parilla." Journal *o:f Drmatologcal Science, 

2011 vol.- 61 .1-6) .  

Through th e action of the 5c-reductase enzyme, testosterone 

i conr to a more poerfui hormone dihydrotestoterone 

HT .t is beiv ed that its action is greater than chat of 

testosterone for t o ma n reastms: (i) DHT cannot be coner ted 

into estrogen by aromatases, maintaining onl y its purl yI 

androenic ctiviy, ( ifi vitro st-udies dZelostrate tht_ H 

inds with ore. affinity to he androgcen receptor than 

tes tt ernet (LIU S.; YAMAUCHI .H.; "Diffe ret ttern om f 50u-

reutc exrsin cellul Iar ditr 4IbJutio-n, andc test sterone 

m e 1ta i -- m in human fol licular dermal parlla ce IIs.  

Bich.emical and Biophysisa Research Commiunicatio n, 

p8 The act of hes- androgen horm-nes ccurs by 

disseminating them through the cell membrane with the ourp-oe 

binding to the intaela androgen recepr As a reIt f 

tris 010naing, cm rone-reocetor 0 n 0c p udergoes 

conformatIcna Ichanges, thus bidding the e wit h th 

promoter site in the DNA, tricgering t p otion of messenger 

R;s that will transcribe the genetic response (II, S.; ITAT, 

S.; "Mlecular :basis off and-rogeneic loHeia: rom androgen to 

paracrine med attors th Ih d -ermai papilia." u of 

rmat1 Scienc., 2 I1, vol. 6.1 p.h -6 Ion t b dind c ;-f 

D-T to the andrgen receptor present in the hailrfollce the 

response is a crease i the anagen phase of the hair growth 

cycle, thus moving the h air to the early telogen phase (Ellis, 

JA-; arrap, SB; "The genetics of androgenetic alotecia." Clinics 

in Derqmatology, 2001 v 19, p. 149-154) .
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Androgenic alopecia presents a pattern in hair loss, which 

facilitates the diagnosis and easily distinguishes it from other 

types. By detault, initial loss of the nair shaft occurs on the 

frontal part or on the vertex only, and may expand to other 

regions. The degree of alopecia can he determined by the 

Norwood-Hamilton scale. This scale identifies three of 

hair loss patterns: vertex pattern (where the loss of the shaft 

starts at the back), front pattern (where the loss of the shaft 

starts at the front) and the normal pattern (beginning with loss 

at both the front and the back) with all patterns being divided 

into seven stages of hair loss (Sinclair, RD; "Male androgenetic 

alopecia." The Journal of Men's Health & Gender, 2004 v. 1, no.  

4, p. 319-327).

Currently, the treatment of alopecia -can be both cal 

and systemic. Among the drugs approved by ANVISA (Brazil), the 

following can be cited: (i) as systemic, the medicine made of 

finasteride (1 mg) for oral use, marketed under the brand name 

Propecia@v, which acts as a blocker of D T hormone; and (ii) as 

topical: (a) a drug with a minoxidil base, marketed under the 

brand names Regain@Rogaine mousse with 2 (for women) and 5% 

for men) and (b) t he drug based on alphaestradiol, marketed 

under the brand name Avicis@ in the form of a 0.025% solution.  

The active ingredient (finasteride) presents several 

difficulties related to stability, bioavailanility and 

formulation that result from its physicochemical and 

0iologica:/pnysiciogical properties. To solve or reduce the 

negative characteristics of the active ingredient, alternatives 

were researched to "protect it against degradation" or to 

"inc-as its s1lubility."
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The development of new drug delivery systems has been the 

target of improvements directed towards the enhancement of its 

therapeutic efficacy and safety of use, by changing 

pharmacokinetic and pharmacodynamic aspects. Among the colloidal 

drug delivery systems, there are the polymeric nanoparticles and 

liposomes (Avnesh Kumari, Sudesh Kumar Yadav, Subhash C. Yadav, 

Biodegradable polymeric nanoparticle iased drug delivery 

systems, Colloids and Surfaces B: Biointerfaces, Volume 75, 

Issue 1, January 1, 2010, Pages 1-18; Vladimir P Torchilin, 

RECENT ADVANCES WITH LIPOSOMES AS PHARMACETTICAL CARRIERS, 

NATURE REVIEWS, VOLUME 4, FEBRUARY 2005, p 1 s45)- Because &f 

their therapeutic potential and improved stability during 

storage and upon contact with body fuis, polymer nanoparticies 

formed by biodegradable polymers have att-racte an increase 

attention of researchers when compared to liposomes 

(SCHAFAZICK, SH, et al,; "Characterization and physiochemical 

stability of nanoparticle polymeric systems for drug 

delivery." New Chemistry, 2003, Vol. 26, no. 5, p. 726-737).  

Polymeric nanoparticles are colloidal drug carrier systems 

which have diameters between 10 and 1000 nam and are divided, 

according to their supramolecular architectures, into vesicles 

or matrices. Nanocapsules (vesicular) h ave: an oily Ce

surrounded by a polymer matrix, allowing the drug to be 

dispersed in tne core and/or adsorbed in the polymeric 

wall. Nanospheres (matrices) do not have an oily core, only a 

polymeric structure, so the drug may be absorbed or retained in 

the polymer matrix. Nanoparticles made of biodegradable polymers 

have been preferred since they are potentially more therapeutic, 

and nave nign stability in biological fluias and during storage 

(SCHAFFAZICK, SH, et al.; "Characterization and phy.icochemical
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stability of nanopat il e polymerCiC ystems fr rugi 

delivery. " New Chemistry, 2003, Vol 26, no. 5, p. 726-737) 

Different physicocmical prCoersses may ne emo for the 

preparation C these nanoparticle system s uen as: (1) 

interracial deposition of preformed polymers, (bsalting-out, 

and (c) emUsificati on-difusion. Among the maj 1 echn iques for 

naOcapsule p>reparain, the a d of prormed 

o lymes- p-roposed yFe et a' in 199tand out. (ES, 

et al; "Nancoaps o rmation by inte-facialiton 

Co-lwing ov*ent di"plaee nt." Int& r a t io Journal of 

narmaceuoiacs, I 989, vol. 55, no. , p. R-1R4) wherein the 

polymer i d dissIved in the organic solvent togjetner with the 

iy1 component, the -p-ophIlic surfatant a nd the drug active 

ingredient to b e encapsulated. Thi LrS;;aic/Oi phase is 

injected under m drate ag itaton, over an aqueous phase, which 

is comoseand a hyda.w - rphiic sur fa-,ctant. This mf mixture 

spcon ta neusly yields naIcap s wih ave race diameters 

between 200 and 500 nm. FinalIy, the organic solvent and excess 

water are removed.  

Mo t topical products aVHaa le for the treatment of 

alop ecia are fomltdwith- th ac:tI ve -in g r edi:Lents di-ssolved i n 

waterf- a'cono so1un-Lrin. Hwer de Uto. t_ e *low prebLity 

of e drugs through the keratin layer, only a. fr acti f th& 

applied ose reaches the site of action, penetrating the p- es 

and hair follicles (T*UJ1MOTO, H,,-, e al; "Evauation f the 

permeabity or nar growing ingreient encapsuae LA 

nanosphere to hair ftolliclps and tir gowI 

effects." Bio4doanic & Mediinal a nemitr- Letter , 2 v 

17, p. 4771-4777). As a res , hai gr using these 

products does not exceed consumer expectations, leai t l1ack
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of adherence to the treatment. Recent studies have confirmed the 

hypothesis that nanoparticles can penetrate effectively in the 

hair follicles (Lademann, j., et al.; "Nanoparticles - A'n 

efficient carrier for drug delivery into the hair 

follicles." European Journal of Pharmaceutics and 

Biopharmaceutics, 20107, vol. 66, no. 2, p. 159-164) reaching 

deep functional structures wherein they remain stored for a few 

days. in the case of non-particulate substances, such long term 

effects have not been obseved in hair follicle or in the 

stratum corneum. in principle, the stratum corneum lacks the 

reservoir characteristic for topically applied substances since 

these substances remain localized m the surface of the skin or 

in the upper cell layers (which are continuously removed by 

peeling). Therefre, hair follicles become, in long term, the 

only reservoirs for non-particulate substances of topical use.  

These observations show that hair follicles are important 

targets for drug delivery, since they are surrounded by a dense 

network of blood capillaries and dendritic cells (Langerhans 

cells).  

For example, the effect of nanospheres of poly (lactide-co

glycolide) (PLGA) containing three different active ingredients 

(Hinoakitiol, glycyrrhetinic acid and 6-henzylaminopurine) for 

hair growth was assessed in vivo (TSUJIMOTO, H., e al.; 

"Evaluation of the permeability of hair growing ingredient 

encapsulated P-GA nanospheres to hair follicles and their hair 

growing effects." Bioorganic & Medicinal Chemistry Letters, 

2007, vol. 17, p. 4771-4777). Analyzing the fluorescence 

intensity of these active ingredients in human scalp biopsies, 

the authors found that the nanospheres had a permeability effect 

in the pores 2 to 2.5 times higher when compared to the control 

group of the same active ingredients in a buffer solution
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(PBS It was also possible to see an increase In the capilla-v 

activity, whose cycle is passed from the rest pa the 

growth phase, s ugges ting that PLGA nanospheres may be promising 

carriers for drugs in hai f- licies.  

To date, there are few papers in the literature that report 

tne pac-ent ot n atere in nanoarrc ye. eouent 

UT062C:47.8, owned by Elan P h a rma intern ationa limited, 

iscl:s e a prh m aceutica c omosition containing 

nanprt iCu late finasteride (a g average i l tn 

2000am) and at least one surface stabilize which m be 

adsorbed by socia.tec with the surface of the active 

ingtredient. As to the method of preprnat on of the 

nanoparticulate finasteride form u tion, this method consists in 

disprsinrfiasteidein a i dispersron 1 meim, and 

mecly eadu cng its part icle size.  

atent application U 1011745 oSwned by Fuj ifilm 

oror rinis apouct b on i ro eI nanoparticles 

staining an -act V ingredient for hair treatment; tne product 

consists f na n particles produced fro protein (uc h as case-in, 

CcoLagen, geIarin, aloumin, among others) wnin also contains an 

active ingredient that promoteS har g7rcwth, ad inucudes 

finasteride and mrnoiiIdi as ine of these active rngrerdients.  

Doc-ment W-050d 1e by Amorepacific Crportation, 

describes snef-asembled lmericanoparticles co iing an 

amphiphilic p1 o Jlmer a in anphysiologically active ingredient; 

whereby the amphihilio polymer comprses pla otone anc 

polyethylene glycoc as a hydrcphobic and hydrophilic block, and 

the physiological y active ingredient is comorised by said 

amhiphilicnpolymer. The physiologically active ingredient can 

be fi"nasteri e (as specIf ied in claim 1; see also eXample 45-
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47) or minoxidil (see page 8, lines B-18) . The motivation of the 

claimed improvements, i.e., tne use or an ampnipilic polymer in 

the formation of nanoparticles containing an active ingredient, 

is to reduce the colloidal instability which causes the 

precipitation -r rmocculation mnat occurs when a hyaropnobic 

polymer is used in the preparation of nancoparicles

However, it is desirable to use a h'mpolymer which is 

technically less complex and simpler to obtain than a copolymer 

which is actually a structure in polymer blocks, wherein the 

ratio of the hydrophilic and lipophilic portions is difficult to.  

control, thus causing problems in the subsequent formation of 

nanoparticles, especially nanocapsules.  

Furthermore, the use of block copolymers which are prepared 

in a 1: ratio of the hydrophilic and liponhilic portions causes 

a lack of flexibility in the hydr-ophile-lipop'nIe balance (HtB; 

which can limit the quality of nanotechnological formulations.  

The possibility of varying the concentration of stabilizer 

hydrophilicc emulsifier or surfactant) is an advantage in 

preparing nanoparticles. Lipophilic homopolymers can be 

formulated as nanoparticles by employing stabilizers in varying 

proportions in the formulation, allowing an optimization of 

physical stability of the nanocolloids.  

SUMMARY OF THE: INVENTION 

The present invention aims to provide a pharmaceutical 

composition for the topical treatment of alopecia, said 

composition comprising polymeric nanoparticles, preferably 

nanocapsules, containing finasteride, additives and 

pharmaceutically acceptable carrier. The invention further 

includes a process for the preparation of finasteride
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nanocapsules suitable for a topical application composition or 

tnhe treatment of alopeoia.  

A first embodiment of the invention relates to a topical 

pharmaceutical composition comprising a therapeutically 

effective amount of polymeric nanoparticles, preferably 

finateride nanocapsules, stable dispersed in a pharmaceutically 

acceptable carrier; and optionally containing additives.  

in a second embodiment, said polymeric nanoparticles, 

preferably nanocapsules, are formed by preparing the organic and 

aqueus- Phases, wherein: 

- The organic phase comprises: (a) a hydrophobic polymer, 

(b) an oil or mixture of oils, (c) at least one lipophilic 

surfactant of low HLB, (d) a solvent and (e) finasteride; and 

- The aqueous phase comprises: (a) at least one hydrophilic 

surfactant, and (b) water, 

in a third embodiment, the invention comprises the use of 

polymeric nanoparticles, preferably nanocapsuzes, for the 

preparation of a pharmaceutical composition for the treatment of 

alopecia.  

The process for preparing the composition of the invention 

comprises two stages. The first stage, concerns the preparation 

of polymeric nanoparticles, preferably the nanoapsules -of the 

invention, comprises thet steps of: (ih preparing the organic 

phase by dissolvin- the hydrophobic polymer and finasteride an 

oil or mixture of oils, at least one surfactant of low HLB in an 

organic solvent; (ii) preparing the aqueous phase by mixing at 

least one hydrophilic surfactant, preferably neutral, in water;
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{iii) injectingi the organic phaSe in th aqs 

for the: instantaneous toarmaton o nanastructures by the 

d ifusion of the organfic phase in the medi, whie toe mixture 

is stiredoor uffciet time for such issemination coucive 

the poer enC ap Sula;t ion. of finaste rCd e (iv proving' of the 

o rgani c sln to permit toe recovery off h aqueous pnase 

otiig the a 

After preparing the nanacapsules, they are suspended in a 

suitable carrier, opt inal containing additives such as 

diisp errant, moisturi zers, emollients, thiceners, sequeter ing 

agents, preservatives, antioxidants, fragrances and the like.  

BRIEF DEVRIPT1ON OE TcE DRAWINGS 

figure I shows ransmi i eIctrn m I rcr.sc py of the 

nnca.p suIe containing fin asterie (NF2 The black bar in the 

right corne of te image i .2 micrometer 

ngcrure shows i entaios over 30 days or 

the ancapulesde-termined in aliquots at rest (in gray) and 

stirred aiqJuots (in Iack. prior to collection (bot from the 

3 shows photographs of the an s on the f 

(clunn 1), after 15 days 2column and 23 days (column 3) for 

treatment groups treated with: N F25 (A) ; NEF2 (B) ;dr 

suspendedd in water (C) ancd water 

Eigure 4 shows the histoicc1cal anli of te 

Nt2S (A) NEF25 (B) C2+ (C) and C- (-D)
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Figure 5 shows the number of mature follicles per analyzed 

histologic field (n = 12) for the treatments C- (water), -2 + 

(free drug), NEF25 (nanoemulsion) and NF25 (nanoceapsules).  

Figure G shows the distribution of particle size (laser 

diffraction) by volume for the NPXFO5 formulation.  

Figure 7 shows the analysis of the percentage of drug 

remaining in the sunernatant of the formulavions (triolicate 

batches! NF25 (A) and NPXF05 (B), allowed to be still for 30 

days.  

Figure 6 shows a photograph of the animals on day 0 (photo 

1) and at 15 days (photo 2) and 23 days (photo 3) of treatment 

groups treated with NF25 (A) and NPXF05 (B).  

Figure 9 shows the histopathological analysis of the skin 

removed from the back of the animals after 23 days of treatment 

with: NPXF05 (A) and NF25 (B).  

Figure 10 shows the average number of mature follicles per 

field examined histologically for animals treated with the NF25 

formulation (A) and the NPXF05 formulation (B).  

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates tc a pharmaceutical 

composition effective for the topical treatment of alopecia, 

said composition comprising nanoparticulate systems, preferably 

nanocapsules of rinasteriae, pnarmaceutically acceptable 

carriers; and optionally containing additives,
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The invention also includes a process for the preparation 

of polymeric nanoparticles, preferably finasteride nanocapsules, 

whicn are comprised by said composition.  

Finasteride is a synthetic azosteroid with potent selective 

antagonist action on 5a-reductase type 2 enzymes. Finasteride 

acts by irreversibly binding to the enzyme, preventing the 

conversion of testosterone to its active metabolite, 

dihydrotestosterone (DHT) . The use of finasteride was initially 

approved for the reduction of prostate size asciated with 

urinary obstruction (benign prostatic hyperplasia), since DHT in 

men, although responsible for prostate growth, can be involved 

in development of hy-erplasia. However, it has been observed 

that patients taking this drug also presented a reversal in 

alopecia symptoms. For this reason, the development of studies 

to investigate the potential of finasteride in the treatment of 

baldness had begun (Sinclair, RD, "Male androgenetic alopecia: 

Part -1." The Journal of Men's Health & Gender, 2005, vol. 2, 

no. 1, p. 30-44). A study by Kaufmann et al (200B) with 1553 men 

aged 18 to 41 years evaluated the action of finasteride in doses 

of 1 mg daily against placebo for five years. The result of 

treatment with finasteride led to a decrease in the probability 

of visible hair loss, compared to the increased likelihood of 

visible hair loss in patients treated with placebo. In this 

study, at the e-nd of the five years, .75% of placebo- treated 

patientsth developed baldness and only 10% of patients treated 

with finasteride developed the disease. A review of the safety 

and erfficacy of finasteriae use for treating androgenic alopecia 

in women showed in conclusion that this drug can be used safely 

and effectively in cases wherein topical treatment with 

minoxidil is not effective (Stout, SM ; STUMPF, JL; "Finasteride
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Treatment of Hair Loss in Women." The Annals of Pharmacotherapy, 

10 vel 4 n , . 1 95 1 7.  

The pre-senit i o avoids the disadvantage ani sice 

effects asscae with systemic administration of finasteride 

by p:rooposig a oica, ap ion pnarmaceuticai cormosition ot 

finasteride the treatment of al:pecia.  

The invention is oased on the preparation of finasteride 

nanocapsules, by means of the method af interfacial deposition 

of preformed polymer, wherein it i firstly made the dissolution 

or rinasteride , of a hydrophobic poly1mer, of at least one o 

Or an C-il blend and at of lea-st one surfactant of low HLB 

(Hydroph ilic Lipophilic Balancej in an organic s ent t fo 

the organic phase; and the mixture of at least one ydrophilic 

surfactant, preferably neutral, n water to form the aqueous 

ph.,ase.  

T ihe ine-n t-on is paicularly directed to the preparation 

of po yerc nanoparticles, peralprfmdby the mkethodJ 

or se 1 f-argaaniz2a t icn ft n a-n capuIes fCom s oIu t ioDns w it 

consequent interfacial ply'er dep oition, due to its 

ns lbilIt-y in both the interna and et ea a p es f the 

colloidal dispersions. However, it should be clear hat other 

methods can be used to p produce the nancap ul esof the 

inention.  

said polymeric nanoparticlepref-erably nanocapnsules, are 

formed from the organic andi aqueous phases, as follows: 

- Toanic phs coprises: (a)a hdrnonic po.e, 

.- n , (c) at least one ±ow HLB 

lipoPhilic surfactant, (d) a solvent and (e) finasteridie; and
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- The aquecus phase comr..z-ises: (a) at least one hydrohilic 

sratatnd(b water.  

Said polymer use to encapsulate the finasteride is a 

hydrophobicr: polymer selected from the group consisting of vinyl 

polymers, povesters, polyamides, polyurethanest, aryli 

polymers and polycarbanates. Preferably, the used hydrophic 

poymer s a i racae poymer trom tne group Op 

having a melting pcint 7f less than 12 0 C More pre--erably, 

tne baaDe grad e rn-yrg-nc' poimer traom t -e gr 

oly=t ,i aplaply (glycolide), copolymers 

o f actie-loaprolaa copolymer 

oD f i with polyamide, with 

po yurethane r h a iy y n preferably, is the 

pol y (s z-r:ap" r-ola3c ton e) 

The oil or oil rixtue used in the preparation of the 

invention's organic phase of the nanocapsules is el ecte tfr m 

t h e gro-u-p consi.tin of aediu cha trilceride, canola oil, 

Dybean oIl, Iveoil, ce br an jI, grape seed oil fish oil, 

isee asl, ad e 1 l 1 

Medu~m chain triglycerides are a used; wherein, 

amo rhe meaium-ain triglycerides are those selected from the 
's t, nrc'rTle>e 

goup or aprylc an cara. ai , r g1y: e riaepr 

glycol dicaprylat-ap, rate, cl macrcgDlgIyceres, lauriCla 

Iin.lyl and mixtures thereof . Among the essential aisare 

those seectea trm te crupor inail, rarnesci ands mixtures 

thereat.  

In a first embodiment at the invention, triglycerides of 

caprv la and caprric acids are arererably usea.
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And in a second emhodiment of the present invention, a 

triglyceride mixture of caprylic and capric acids and Unistab 

--69 is preferably used. Unistab@ S-69 is a mixture of linalool 

and farnesol, a mature of essential oils available on the 

market.  

The second embodiment of the invention is to increase the 

encapsulation or finasteriae by the addition or a new ui in tne 

formulation s lipid core composition in which the solubility is 

greater than in caprylic and capric triglycerides. To this end, 

Unistab@ 5-69, a commercial mixture, was preferentially employed 

and consists of farnesi and 1inaloo, in wnicn tne solubility 

of finasteride is about 90 mg/mL (dosing done by HPL) Farnesol 

is a zesquiterpene alcohol and linalool is a terpenic alcohol, 

both found in various essential oils and insoluble in water but 

miscible with oils and other organic solvents such as acetone 

and ethanol. For being volatile, Unistab@ B-69 was mixed witn 

triglycerides in a ratio of 2.3: 1 (v/v) (Unistab@ S-69: 

triglycerides). However, this proportion, considering the 

saturation of finasteride in Unistah@ 5-69, could be employed in 

the preparation of a formulation a concentration of 

2.0 mg/ml, due to the volatility of Unistab@ S-69 and to the 

consequent loss of oil cue to the draw caused by steam during 

the process of solvent evaporation. under reduced pressure, a 

formulation was prepared with a finasteride concentration of 0.5 

mg/ml, in order to ensure the nanometric features of the 

system. Tnis formulatian comprising a new lipia core represents 

the second embodiment of the invention.  

Said lipophilic surfactant used in the organic phase of 

preparation of polymeric nanoparticles or tne invention isa low 

HLB surfactant, preferably with a value in the range of 3 to 6,
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being solid cr liquid, preferably soli, selected ftrt te group 

consisting of sinorbjitan nrcostearate, s rbitan dis t earate, 

.o.rbitan tristearate, capryl caprc yl macrcgol gly erie 

.opylee glyol laurates, poyne glycol caprylates, g 

m n o t e a r a t, poliicerl leat, or mixtures 

thereof. Peferably, th I e l philic surface Nant used in the 

organic hase ofP the invention i rbtn mnserte.  

Thesolentusd i th oranc phase of t he priepratono 

these polymeric nanopar~ticle,'z of the pre-*,sent nvnto is a n 

oranic solvn seece fomte group cnitn faeoe 

doxaee, propylene caronat dih yl ether, te tral- fuan, 

rganh alcgen, ethyl ac,-t ate, actnr met ethyl ketone, 

mti tue thereof 0r any sither Slvent that presents 

physicochemical properties of '-ninerlecular interaction with 

water . In a preferred emoimn of the invention, the organic 

s;oivent is pferably acetone 

The aue-u phase cnta ins at least one hydrophii 

surfactant fo the p Srepartin 0f the fanparticles of the 

invention, preferably being an emulsifier such a .  

polymer, Dr io, nic surfactant s-uch as lecith r neu tal 

s- urffac-tant selected f the g;r-ouponsisting of po-lyorbate2 

60 oD T , macro - t separate, arogoll cetotear yL eth ,e 

ma crog.olla ur yI etr.h e r, ma cr o gol cI Ie yl ethe r, mac=ro0gl 'a cl e a te, 

pol-xy catI il hydro gen at-ed -pol.y o xy castor Cil. o 
D 7-2'' m' +. e 

miturIe S thnees f . Pr::,eferacl.y, polyso-Drbat-e is employed, admr 

preferrarbly, polysorkate 80 ischoen for the aqueus p hae o 

the nanoparticles-preration of the invention.  

Tne roasowing are specc: to embocsments of the 

inveT-ntio n. Hw e ve r , i t shoul Id be _ under_.stoodc thnat s_,uch examples
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are provided for iIlustrative purposes only, andci thiat various 

modifications or changes, in rit of the emodiment disclosed 

herein, will be suggestive to sec i lists in the art and must be 

included within the sir t ana scope f ths. disclosure and the 

scope of the a cCmpany claim 

The aqcueus suse nsion f polymeric nanorar ti Cle 

copis s: 

- In the organic chase (a)from f .r00 i to 3C (ww) of 

firasterae, (b) rrm 0u.l to w / ww) o a hydrophobic 

polymer, cn oil or mixture or 

oil d a) fr o C w east one low 0l

lipli urf a ctantr, -preferably s olid and (e) from 10% to 80C 

(wwfa~n oranilc so--Clvenat; andl 

- n t-he aquecus phase 'a) from 0.05% to 20.0 Q ,w/w) or at 

least one hydlrophilic surfactant, and (b) from 1C% to 90% (w/w) 

water 

In a first preferred formulation of the aqueous suspenion, 

the olymricnanoartcles, preferablynaopulcmrie 

- In *h *e foaric phas- a r . to 5 Cwo 

rinasterice f m 0. to . kww or a nyrognomeh Qbw--- 

pol ymer, re ferably poly ( -- apr lac t one) ; ( Dm 0 .0 to 

. q w/ w of an ilprerably meaiu -m-n-cain tr y iceries; 

( from 0 .5% to 20 0 of at least one lip Chili.  

surII:-fa3cta nt ", re-Ferably sorbtan mona.stea1-at-e ; an--d ('e) f rocm 1 0% 

t( of an organic olve p!fera 
C' U .,.... y 15535 t.
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-1n the aq ueous phasa: e (a) from 005% to 20.0% (w/w) ct at 

least one ic Surfactant, p 1-.refera 2;bly and 

(b) rom10%to- 90% (/w water

In a seoCnd prDe f erred fomLt f the aqueous 

sus: p ens ion, the p;lymer aI nan opDartcles prfral nanoc -- aps",ul Ie: S 

omrse: 

In the organic phase (a rom 0 % t D. w/w) of 

finasterie; (I) from 0. 05% to 20.0% {w/w) of a hydrophobic 

poler, preferably poly (, - capro :lac ; om . 05 t 

20.0% ww) of a mixture of oil s, pr:teerab&ly a mixture 0f 

triglycerides of c c and ca acid: with faresol and 

liac l (Unista@ S-9; (d) fo L.5%t 200 ww fa 

lest ne liop i uata t, re ay srbitan 

Lnserte; and from 10% to 0% (f an r c 

solvent, preferaby aeone; and 

- In the aqueous ph (a) from .05% to 20. 0% (w/w) or at 

least one hydropsnisle su atant, preferarsly polyorbate; and 

(b)" from 10%, to 90%i (w/) ater-.

A pharmaceutical compositin for the treatment of alopecia 

rontaiS: A) h nanocapsuLes 0f the present invention, 

cop riing (a) fr i.1 to 2. W) of fnt ; () 

from Dm, 1 to 10. w f a hydr I-b p o lym, pre I raL y 

polye- capro1actone) c from w1 w of an oil 

and/or a m io xtu of ois referable y medium-ohain tri ereS 

and/r mx of1 medium hin triglycerideas, wit Unit n

69; d fm 1% to 5.- (w/w) of at least. on lip.philic 

surfactant of low HLB, preferably sorDit an nt a (e) 

from -.01% to 10% (w/w) of a hydrophniIic surfactans, prererably 

pol yacrbate 80; and (B) a harmaceutically acceptable carrier,
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wherein the aion of the components of the nanocapsule are in 

pcentage of the final formulation and said nanocapsules are 

dispersedin said pharmaceutically acceptable vehicle.  

A preferred pharmaceutical ecopoiinfor treatent or 

aloecia of the present in-vention coris s from 0.t1 to 1.0% 

(w/w of finasteride in the f rm of polymer nanop.artices 

pe ferably in the form of nan capsules, dispersed in a 

pharmacet l aceptable carrier 

The pharmaceutical cop osit i for the treatment of 

alopcia i1ti olly contains additives such as disper 

surfactants, moisturizion agents, emo:lients, thick rs, 

sequestering ag nts, pres ervatives antioxidants, fragrances and 

the like, 

The flwn a spec4c embodiments of the 

invention. owvr it shoE0 uI-d- be underto that . uc examIpes 

are f i poses and ta various 

mod fi nations or changes, in l t of th e herein 

iodiments, will be suggesti-ve to In the art an 

must be inclu ed within the sprit and scope of this disclosure 

and the scope of the accompanying claims 

EXAMPLE I: Nanocapsules of the invention containing 0.25% 
finasteride - the first embodiment of the invention 

Example 11: Preparation of finite ride nanocaps uies according 

to a first ebimeto the invention (NF25) 

The ss f fina eride nanocapsules were. prepared 

Lr an organic pse and an aqueous phas$, using the 

composit ion scr -iec in Table 1.
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Table 1. Composition of the suspensions of poly (-caprolac tone) 

nanscapsules containing ?.25% of finasteride, prepared according 

to the first eibodiment of the invention [NF25] 

Trg Iycerides: f caprrc and 
3.30 mL 

caprylic acids 

Sorbitan monostearace 770 mg 

Poly(e-caprolactone) 10500m 

Acetone 200' m 

Fnasrerd 2%em 

-~m.- i i 7 

Polysorbate N.0 770 m 

Distilled Water 500 mL 

The polymer (poly s-caprolactone)) was solubilized in the 

organic phase along with finasteride, triglycerides of capric 

acid and caprylic and low HLB surfactant (sorbitan monostea rate 

under moderate heating between 20 'C and 40 ' preferably at 40 

zC, employing acetone as solvent. The neutral surfactant 

polysorbatee 80) was dissolved in water to form the aqeu 

phase. After dissolution of all components or the organic pnase 

and aqueous phaes, the organic phase was injected, using a 

funnel, over the aqueous,- phase.  

After the formation of the primary emulsion of nanocapsules 

of the invention, the emulsion was maintained under moderate
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agitation for 10 minutes and then concentrated to a final volume 

of 100 ml in. a rotary evaporator under reduced pressure in a 

thermostatic bath in the evaporation flask between 10 C and 80 

C, preferably between 30 C and 45 C to eliminate the solvent 

and the excess water to adjust the final concentration of 

finasteride. This formulation was called NF25.  

Example 1.2: Preparation of nanoemulsion finasteride (NEF25} 

For comparison purposes, a finasteride nanoemulsion 

formulation was also prepared to a concentration or 0.251. The 

method of preparation was identical to that of the finasteride 

nanocapsules (NF25) excluding, h wever, the ply (a

caprolactone)) polymer. Table 2 shows the coosition o this 

formulation, which was designated NEF25.  

Table 2. Nanoemulsion composition containing 0.25% of 

finasteride (NEF25) 

Triglycerides of capric and 
3.30 ML 

caprylic acids 

Sorbitan monostearate 70 

Acetone 250 M 

Finasteride 250 mg 

Polissornate 07u 77, mg 

Distilled Water 500 mL
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EXAMPLE 1.3: Physical and chemical characterization of 

finasteride nanocapsules 0.25% according to the firt embodiment_ 

of the invention 

A. Determination of pH 

Determination of pH was performed by a potentiometer, 

calibrated with buffer solutions of pH 4.0 and 7.0, directly in 

the suspensions.  

B. Determination of the particle diameter and .polydispersion 

index by multiple light scattering 

The nano-Zetasizer@ equipment model ZEN 3600 ZS, Malvern, USA 

was used to determine the diameter and polydispersity of the 

nanoparticle suspension by dynamic ight scattering. For this 

purpose, the samples were diluted in mil @waterre 

through a 0.45 micron filter, Millipore Millex-HP) 500 times at 

room temperature and the results were determined by the average 

of three repetitions, 

C. Determination of particle size distribution by laser 

diffractometry 

To assess whether there is a concomitant micrometer population 

in the nanoparticle formulation, analyses were performed by 

laser diffraction (Mastersizer 2000, Malvern, UK) technique 

capable of measuring particles in a wide range of diameters 

(from 0.02 to 2000 microns) . Analyses were carried out by adding 

a sample of the dispersion accessory formulation containing 

about 100 m! of distilled water. The amount added was sufficient 

to achieve an obscuration between ?.022 and 0. 1z. To prevent
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nterfreInce, the bcackgrund signal wa measured bef-ore 

an aly Sis.  

Th zeta pontial 3of the na n ccapsul s uspensions a.s 

dete-rmi-ned byeetohrss mehdlgrmlyn h a'no

equi-pment mdeI ZEN 3600 Z S (avern U-A) . The 

determinati w:mas n crried sut t a nth 50x dilution in a 

solution of 10 mM NaC' ( thro-&ugh a 4 icrn filter 

Millipore Millex-HP) and the results obtained were the average 

of three detrminations.  

7. Viscoc S-ity 

Th I vScoSity ot the sus p i ns measured ung U a 

vib-tional tiometer (SV-10, A - corpanv, Ja-pan) . T- a-chieve 

thisthe viscosity was measure -rtly in the i for 

et ata collection every S seconds at a teerature 

Results 

The l beOW (Ta -be e ) presents the 'cH values, 

dimeer vdsin dx zeata t t and Viscolity 

obtained for the finaterie nanoapsuIe f cru.ation (NF2) cf 

the fi r s t em'b d 'mentt on .The f ormu-1at ionsI in 

tri locate hatchez) were manrcopially hoim:geneousF, with a 

milky apE.arace and, wh "en dIut-ed hci a bluIsh ti (TyndalI 

effect , suggest ing the pre sence of at least one nanoparticle 

opulat ion.
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Table 3. pH, average diameter, polydispersion index, zeta 

-otential and viscosity of the finaf1 sterile nanocapsule 

formulat ioDns (NF25

Average Diameter (n)222 + 

Zeta Potnca (m) - ltd a ~ 

The '- pH of.h nanoctapSule suspension cnainin finasterid 

(NF25 tae at a run 4.5. In adiion, thi pH range i 

suitable or topcaladinistrationq-, acorin to th liteatur 

(SZNITOWSK et al, 00) 

Th e supnin ave a dim<eter ofaprximately 22 cn 

with a . poyiprsity of 3.14. To date, one of the few reports 

in litraure of particulate sysems ror folliculartpia 

application containing .finasteride refers to nmcroparticuiate 

tormulat ions of lipooes an lysosomes reentngp-artice iz 

of19 n 4.4- pm repctvl (Tj7BAKAN et al ., 200)u Tus 

forultinscotanig insteride (N25 develpedan the 

sent invention hav a reuced diameter (in nanoetrcsale 

rolydispersio index(<.2
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The average Z et potential (for triLc Iate formuiations) 

was arou ximately -'4 m. These vaIue are derived by coating 

the rticle i the olorbate 30 SUrfactant used in the 

aqueoup of the formulation, whic prevents c.oalecence of 

the sys tem through teric hindrance.  

EXIAPLE 1, 4: Transiion ele-tro irocop 

-or evaluation of the morphological 

characteritSic o th supesIon or tinasteriae nanocapsules, 

an analysis by ansIssIon electo MIroscopy was per-for.m.ed.  

The anaIysis was performed with a transmission electron 

micrDoyscpe (JEOL, JEM 1200 xl E ectron Microscopy Center 

UTRGS) operating at 30 kV, The diluted uspensions were 

deposited on the carbon support ilm in arids neaativelv 

stained with urany acetate soluti (2 whv) and -1 served at a 

magnitude of 25O, 000 times (Figure I) 

EXAMPLE 1.5: Study .f the stabiity ,-of finat -ie nanocapsules 

of the first enoriment of the Invenion n 

To. determine the stab.Ility f t e finasteride nanocapsu le 

(NF25), the- flong were e 

A. Dosing of finasteride in the nan.capule 

The nanocap:sule suSpensions -were reate-d with ultrasoundi 

acetonitrile (fc 3 minutes causing dsssolution or the 

formulation components Dc -age of f n tride was made using 

high performance liquid chromatocgrahy (PLC) 

The analyses were performed on Perkin Elmer chromatograph 

Series 200, using 210 nm visible UV detector, Lichrospier 100
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- (5 um, 20 x 4 mm) cc lumnr re-column of the same material 

5 um) and isoratic mobile phase of acetonitrile :water 75:2S , 

flow of 1 mL/min and i njeCtion volume of 100 pL 

B, erm cl or the presence of crystals 

When the concentratin of a druc exce es its solubility in 

oil, used in the na nca-psues nu Cleu, the ItanIeoU 

fomation of nanoc rystals may occur, wh ch may have the same 

hydrodynamic ra dius f the formed nancapsu le, thereby 

generating a nar trution, which is no d rt in 

epect to the nanocapuleS. Additionally, r t these 

cystals Imay sufee r an increase in size by precipita tIn 

T the mhoni tor the formulation stability dC the 

identification or the poss. ible simltneous preenc o 

an. CcrystaIS were perromea ' cquntmcat o -nasteriae 1n 

uina two te-c nes. Each batch was s into two 

samples: one was allowed t settle and the other w left free 

until anlyi, time which it underwent agitation. For analysis, 

an a iquot sample was taken (at C and 30 days) of the 

s.upernatant of the resting sample and an aiquot of the free 

ape (after vortexing f r 15e d s t at t wa possible 

to diffe rentiate rese nce 1-f recipitated crsa, by the 

redu7tion oDf drug co ntt at the rt ng e, and a p-o ssible 

drug de;radat. ion, bthe al iquo't of the -ed s.amle maured 

Results: 

To check the stability o f the: nanocaps uIe formulation, 

three batches were evaluated at day and after 30 days of 

storage (40 C and relatLve humidity or 75%) regarding the
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diameter, polydispersity, zeta potential and determination of 

finasteride to characterize the behavior of these systemE. The 

results are shown in Table 4.  

Table 4. Stability results of the finasteride nanncapsules 

formulation (NF25) prepared in accordance with the first 

embodiment of the invention at 0 and 30 days (storage at 40 

and relative humidity of 75%) 

During the 30 days of storage there weeno sEign,,ificant 

changes in the values of diameter, polydispersion index or zeta 

potential. As for the dosage, the drug onc r o own on 

day 30 was equal to the initially used concentration. That is, 

the nanocapsules had a finasteride concentration similar to that 

used in the preparation (0.25%) with no change in size and lno 

appearance of additional peaks in the degradation chromatogram 

of HPLC analysis. Noting that, in this experiment, the 

determinations of finasteride c oncentratios as afuncto af 

storage time, were performed in aliquots of suspensions 

subsequent to the agitation. Figure 2 shows the results of this 

verification.  

For the sample that was stirred prior to dosing, it can be 

seen that there was no decrease in the content of finasteride
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-ver te3 days ,' ostorage, indicating that there was no 

degradation under these storage conditions.  

Example 1.6: in vivo study for determining the ability of hair 

For the fexperiments, hybri B fmle rice were used 

-r t V re of Vale d 

UN V s T B A strain of mice comes from the breedin 

between thr female of Cr5BL strain and the male of BA st ain.  

The hy .rid BCBAF pre-ents a mutatil that cau the animal to 

deve :Drarh .1 3 L z i dvl a olycal condtron of anorogenic alopecia when it 

reeives daily supplements of testot no 

dihydrotestosteron. The and'rogenic alopecia occurs 

sp on taneousy bn p ev th rough the thin"innng f the 

doralhar.Thearuerdcino hair., m-ay be achieved 

routiney h.y acanin-Esterig . mL of a susp-ensio~n with a minimum 

concentrate esf % of testosterone r d i h ydr Ite tostron 

s-ubcutaneous,-ly (AISet al,18; udegetal 1999).9 

Thus, roe animals of the stra in BCBAFI Were selected for the 

study employ ng this dosage to induce alopecia.  

The animals were under sta n con -ditns oF temperature 

and relative humidity throughout the exprient with ight and 

odark cyOcs of12 hours each. All animals received a 

subcutaneous ini&ction of 1% testosterone dis ersed in a mixture 

o oIyscorbate 0 n wa ( m/ at a ds mday 

In the first w ek the animals renaivc d l subcutaneous 

is estosterone On the first day second 

week of the ex priment, all animals had their hair remocv from 

their backs with Veet" depilatory. . cram, for- the to-rItal removal of 

hair. Ate nation, daly injections of twere
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maintained, and a daily topical application of the formulatio-n 

was added, depe.nding o th treamen group (lcbatetet 

control) rp were treated with the follwing 1 a 

water ( n egatv C cn t r, finaSteride supnr-ion in war a n d 

polysorb1h.74t e 80 .poS iTive coto 0) f!7 7: i na ste ride nancaemulsio n 

(NE control) a finastre n an c-a-pse 

(NF25 

r this t the: use of tjwo posi con r Ct.rls I a 

chos-en. ne co-.pose t-e d-- a ca d r (in 

water wit u. poy bae8) with agglomeraes having arn 

averae d diameter (D[4 3 Cf 3.2 m i ons and Span f 1. 48 1 and 

the othr comosed of the nanemulsi-on bormulation (NEF25) with 

dametDr of th nanometric p:op:ltio of 276 n am and 1.23 

(wIth the prne sof a small micrometer ppUIation with ave r age 

diameter of 12.8 p r, The comparison with rhe nanoemulsion 

tormulationw intended o ver if if the nanocapsules have 

their- effect due to their constiutonp eic shell) r f 

the action takes place only by h anoenapsulation (of part) 

of the druc< To monitor the rtD oair, pacst.gaphs were 

taken n a , 15, ,and 23 

Results: 

A-. can be een i gue ,tratmn wih fin as teri de 

nanocapsules (N2 shwd aclrted air growth whi h 

coveIed almoSt the entireb ack of the anima s after 23 days TIh 

rem'-aining -reatmnt recvred onl -ml -<areas o o the skn and 

treatment with water showed only the be-ginning of grwth TIh 

reults also demonstrated the per- ority of the formulation 

with finasteride nanocapsules (NF25), in ops-.osition to the 

nancemulsion formulation (NEF25) .
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Example I.7: HiCstopathol ogcical analysis 

On tihe 4" day a fter the in viv o svu d 'y o termrining th 

ab t hair1: recovery, the animaIs wer sacrifi b 

ervical dilcation to perform the h ist r a t hloica 

examination. A small piece of skin was removed from the back f: 

the an imal (r representing each croup) andsubjected t 

histlo.1'ai analysisin order to visualiz the rowth stag of 

the nair or each g-roup, 

To achieve this, slides were prepared and stained with 

he-atoxylin eosin. Then, analysi was pro c- (Zeiss light 

microscope- Firstt oped t& Cano er 

l20) to determine in which growth phase tIe hai was found.  

To quantify the dawa btain by i l i t- was 

proceed the cunting of oaure oillicles (with nhmentation 

and inserted in tne aaipose tissue) of each. of tne histolcgical 

slides from each group. For such, 4 slidestper group were 

aayIzed, and th- ouing was based on 3 ditre f oft 

amee, rtaing anaz tetds per gr.or 
ccr-oa i<I a~ d-~~ e- s eta -s. ZD e:-i r -

comparisonetween roups, s t atiic a Ianalysis b'y ANOV"A'a 

0.0 5) Wa r.ceedd ie 4 schws the r:sultz or ne 

histopatho lg- Tical examincticn of the roups.  

itolog-ica-l analysis Eonfifcacy of the 

tc -eatment with finasteride nOcapsules (NF . In Figurer 4, in 

A (t-reat ment w'i-th1 NF'25) t*he presence of abundant terminal 

l (mature/eveoped) due toi the strongcK penCe of 

eanin - eprIes b-y- the dark ce of the f 

wel a s its: develop p d based by the . laiose ti e (deep 

iisert-n into the ski), which re-prsnt a tern l 

in develiopmeno can be observed. Tis interprtation- bas support



32 

in th cinti ierature (eidan et al, 2 . VT et al., 

200 6; CTBERG et l., 2007) 

In tarn, for N n C2+, decreased f flicles 

wh ilpmentation (or absent), located in (;7rate amount 

near the dermi's wr wharacterize- anio 

or terminal foli ts folies s pigmentation 

and deeoped: the upper layers or the derms) ThiS 

intr pr etat ion a support in the scientific it ture 

-clair et al. 20)3; Meidan et al, 202 ; . VOGT et al.  

BEKR"' t a tl e07) .  

finally, e on the slides observation, the counting 

Mle -L_ ;_ - -of nature foli sCles- per field was analyze. aire o shows the 

results based on the average number of follies per fielc (n = 

12 fielIds) by evalu acted goup.  

As can be een in Figure 5, there were no significant 

dif f erIe nce eteen water, free and firaseride nancemulsion 

('NE2) gruS whc shwd1 5,4i8ad18i1 el 

pere eldely. n trn the r m io of iastei de 

nanaps ule (e3 NF25) showed 2 ± 14 e1s per eld an was 

ig a1yniican hi ghe ANA, a 0 .5) than the others. These 

r eults demons t ht te topical formuIation of finsterid e 

nanocapsules (NF) a:ccelerates h grc'wth and development of 

f~llicles with a preispsition f n dr eetic al cpeci a 

whetreas the finasteride nanoeul 'ion f o rl tion a (NE2t dd n 

snow satisfactory results.  

EXAMPLE 2: Nanocapsules of the invention containing 005% of 

finasteride - second embodiment of the invention
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Example 2.1: Preparation of finasteride nanocapsules according 

to a second embodiment of the invention (NPXFO> 

The suspensions of finasteride nanocapsules were prepared 

from an organic phase and an aqueous phase, using the 

composition described in Table 5.  

Table 5. Composition of the nanocapzules spensios of 

poly (J-caprol actone) containing 0.05% of finasteride, prepared 

in accordance with the second embodiment of the invention 

ENPXF05] 

Tr iglj!ycer ides o--f capj-,ri7c and' 

caprylic acids 

Unistab* 5-69 2.30 M 

Sorbitan monastearate 770 Mg 

Poly (&-caprolactone ) 10 00 mg 

Acetone 250 ml 

Finasteride 5 0 Img 

Polisorbate PC, 770 Mg 

Distilled Water 5AO mL 

The polymer (poly (-caprolactone)) was solubilized in the 

organic,: phase along with- the finasterid-,e, the medium chain 

triglycerides, the Unistabz S-69 and the low HLB surfactant
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(.srb i tan monostearat) under moderate heating bet-ween 2 C and 

40 *C,-referably at 40 'C, emploving acetone solvent. The 

ntr surfactant (rol:fysorbare -0)-as ve in water to 

form the aq eo U phase. Aftr dssoI-ui onof a ollomponents of 

the organicand aqueous p , tohe organic h--e was injected 

using a funnel Dver the aqueout phase.  

Aft.=r the formation or the pima-iry emuIlsion oDf nanoasuI 

cf the inventioCn, the e&mulsiofn was maintained under moderate 

agitation Ior su minutes ana rnen concentrated to a tinaf volume 

of 100 ml n a rotary evaporacor under reduced pressure in a 

thermostatic bath in t- ev t flask between and 80 

C referably between 30* a nd 45 '' 3 to te the -olvent 

and toe ex-ces water i to adjust the firal conenracion 

offinasteride This formulation was called NPXF05.  

Example 2.2: Physicochemical characterization of finasteride 

nano;apsules .05% acc rding to the second embocsdimenc of the 

invention (NPXF05) 

A. Determinatio ofp 

The determination of pH was performed by a 

canoIDratea h u fer c IoutioS por4 E aa . dIrecly 

in the suspensions.  

B. Deemnto ,f the particle diameter and polydispersion 

index byv multi-le light ctt 

To d m he diameter and, polydi-perity Df nanoparticle 

suspheni b n sattering t'e na'no-Zetasi zer@

equip'ment model ZUZ Z-S, Male rn , USA was used. For this 

purose the amples wr duedin mill Water (Iltered
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through a 0.45 mr fm n filter, Millipore Milex-HI P 500 times at 

roc:m temperatures ad the results dtmn xy -Ee avrageor 

three replicas.  

. D:etemi ation o P partle size dist rib uio cy ±aser 

di ffractmt2y 

To assess whether tere is a conco:tant micrometer population 

in the nanopart i ce ati on, analyses were performedby 

las diffracti maStersize 20 Malvern, UK) which is a 

techniqu capable -of m urinpartcles an a wase range 

t from . t 2 i n Analyses were car d out 

by adding a sample of the accessor disersion formulation 

containing about 100 ml of distilled water. The amount added was 

enough to achieve an obscuration between .0 and .10. To 

prevent interference, the backgrou d sfial was measured before 

analy-si.  

Zeta potential 

The zeta potent o the nano'apsule supenson wa 

determined by electrophoesi methdlg employ t nano

Zetasizer@ equipment model IEN 3600 ZS (Malvern, UA .ve The 

determination was carried out st artings a 00 times d'Iution in 

10 mM NaCl solution (f-ILter t h roug l .ilter, 

Milipre MiIle-HP) and the results obtained were the average 

of three determinations.  

E Vi soity 

Th-e viscosity of the susrensi ons was measured, using a 

vibOra-ional viscometer (SV-10, A & 7 Cpompany, Japan) .For this, 

the viscosit was measured directly in the suspen..s f 1 or 3C
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t f.  

Results : 

i-n f anLcoa-s u es a~erec ac&:Jnc to tle 

d:tO~ Er-K'vn f th= in ven tion p rovT . - n 'm-r *J'--*o-ic liv17 

h geieo.I.s wmtn tsni,~ o- or <'Tinistar''.I S-k,9 -= taTh14 

be1~~a~ snows the 10H values,cae vrrso 

Ix zet Io &~oStv of the ft-a id m 

"n oastin t c ,,, . for NP \') of t he s e rcae±d wD re to 

nventi.n, . ,r c:Iq r i-,D :n "0rses th e uIt s t~ 

t 1ul a io.n NEXEGU1* al Ofl0nalng with the omres, cm-f n 1 V ti, 

Table 6. -o-n _r -:F_ eo~~ f nyiooenc 

cn haac terizacr..IoC..n o..f 0.orno1 on ' ti:D se-o nd an 

.............................. ...h e.....in v e n ti o n.............  

... ... .. ... ... .. ... ............. .. ............. ...........  

... ... ... ... .. ... ... ... .. ... ... ........ ... ... ..  
.................~~o d i ~ e n ...... ................... f..  

.......~~tb :y t ~ ti f t.... ..... n......t.........i.........  
................. 5 .. .... .. .....  

.... . : c t - - ..... ..... .......  

........ t'- ....... ...... M . ......  

.... .. .. .. .. ... ... ... ... .. .. .. .. ... ... ..  

...s t ....... ... ... ...... .. . .  
.............. -K .. .. . . .. . . .. . . .. .. . ... . . .. . . . .



37 

From the physicochemical analysis t can e seen that, 

although modif ied, the formulations showed S imiar 

characteristics. However, the laser diffraction diameter 

analysis showed that the formulations prepared with a mixture of 

Unistab@ S-69 and c lc triglyceride and caprice (NPXF5), 

containing 0.05% finasteride, showed only nanosized populations 

(Figure 6).

Example 2.3: A study of the stablity o'f finasteride 

nanacapsules of the second embodment the invention 

To determine the stability of the finasteride nanacapsules 

(NPXF05), the following were evaluated: 

A. Dosing of finasteride in the nanocapsuies 

The suspensions of nanocapsules were treated with acetonitrile 

in ultrasound or 310 minutes) causing the dissolution of the 

formulation component. The dosage of finasteride was performed 

by high performance liquid chromatography (HPLC) 

The analyses were performed on the Perkin Elmer chromatograph 

Series 200, using a 210 nm visible UV detector, LiChrospher 100 

RP-1 (5pm, 250 x 4 mm), a. pre-column of the same material (5 

microns) and an iocratic mobile phase of acetonitrile: water 

(75:25), flow of 1 ml/min and of 100 p.  

B. Verification of the presence of crystals 

To verify the presence of drug dispersed in the external 

phase, quantification of finasteriae was perrormed b y HPL from 

a freshly prepared formulation. The formulation was divided into



38 

twc. samples, the former was alowed to be stil, and the second 

ssred before the assay was carried out 3J days after their 

preparation. From the sample maintained Still oly a 

supernatant aliquot w-alected (reventing any movement) .  

From the other sample, an aliqu o (corresponding to2 of the 

uoernatant) was clt afte vrt ng for 

Results: 

In addition", evalution of the sedi ai of c 

was erlfo-rmed (byv EP7LC assay of th supe-rnatant) oftripli-ate 

NPXF25 formlins kept still for a perio-d of 3 , ays. The 

results Were coprdwith th.-e onesL' of N-F'25 fruaio n r 

shown in Fgure -.  

As noted, the action o' f UnI sa@ -9 t the 

triglycerides f01 C a yi- and capri s allowed a gIreater 

encapsuiation of tinateride without lin the nanotechnooy 

characteristics of the system. AS nocted, t ere a n1 

sinific ant ecay i he activ ingreient concentration on th 
NPXF formnlation, wc was ony -r . cpare to -e 

-- riinl.  

Example 2.4: In vv assay for determining the abi ity of hair 

For the experiments, hybrid CBAWI female mtice were use:d 

rom the -vi inm of the Universirty of Vale do t- aI 

(UNIVALI) The analr s were in conventional conditions o 

temprature and relatie humidity dhe experiment, with 

light and dark Iycle of 12 doors each. AlI animals reuc a 

U.cUtaneoUs inji- on of 1% testosterone dispersed in .a i tu
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of polysorbate 30 in warer (100 mg.MiL-) , at a aose of i mg/ 

day. There were five injections per week for 4 weeks.  

Once more, the accelerated hair growth test was carried 

out, and this time the nanocapsule formulation of finasteride 

(NPXF05) was tested. in the first week the animals received only 

testosterone injections. On the first day of the second week of 

the experiment, all animals had their back hair removed with 

veet depilatory cream, for the total removal of hair. After 

removal of hair, daily injections of testosterone were 

maintained, and a daily topical application of the formulation 

was added to the treatment, depending onr the group 

(placebo, treatment, control) Thle test groups were the 

nanocapsule formulations with finasteride at 0.05% (NPXF05) 

prepared in accordance with the second embodiment of the 

invention, which were compared with tne results or the 

tinasteriae nanocapsule tormulation containing 0.25 (NFo) 

prepared according to the first embodiment of the invention.  

To monitor hair growth, photographs were taken on days 0, 

15, and 23.  

Results: As can be seen in Figure 8, the nanocapsule 

formulation with finasteride at 0.05% (NPXF05) prepared with a 

combination of Unistab@ S-69 and triglycerides of caprylic and 

capric acids showed a greater growth than the nanocapsule 

formulation of final stride at C,.2 By analyzing the 

photographs of the l- - day, it is observed that the animals 

treated with the nanocapsule formulation of finasteride at 0.05% 

(NDX7O-) have a bigger growth, 

Example 2.5: Fistopathological analysis
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on the 24th day, after the in vivo assay for determining 

the ability of hair recovery, the animals were sacrificed by 

cervical dislocation, in order to perform the histopathological 

examination. A small piece of skin was removed from the backs of 

the animals (representing each group) and subjected to.  

histological analysis in orcer to visualize tne growth stage of 

the hair of each group.  

To achieve this, slides were prepared and stained with 

hematoxylin eosin. Then analysis (Zeiss light microscope - Fist 

Star coupled to a Canon Power Shot camera, PCl250) was made in 

order to determine the growth phase in which the hair was.  

To quantify data obtained by histology, counting of mature 

follicles (with pigmentation and inserted in the adipose tissue) 

of each of the histological slides of each group was made. Thus, 

we analyzed 4 slides per group, and the count was based on 3 

different foci of the same slide, totaling 12 fields analyzed 

per group. For a comparison between the groups, statistical 

analysis by ANOVA (o:a = 0.05) was made.  

Figure 9 shows the results of histopathological examination 

of the groups. As can be seen in Figure 9, the narn<Ocapsule 

formulation prepared with the combination of Unistab@ S-69 and 

triglycerides of caprylic and capric acid (NPXF05) had a higher 

growth t han the nanocapsule formulation' f f inasteride 

(NF25) By analyzing the photographs of the day, it was 

observed that the animals treated with the N -0 formulation 

showed a higher growth than the others.  

Figure 10 shows the average number of mature follicles per 

analyzed histological field. These analyses revealed that the 

NPXF05 formulation showed an accelerated growth and seemingly
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higher growth than the NF25 formulation, despite having a fewer 

number of mature follicles by analyzed histcolgical field.  

EXAMPLE 3: Pharmaceutical compositions comprising finasteride 

Nanocapsules 

Example 3.A - Formulation in form of a topical solution 

Finasteride nanocapsules are prepared as described in 

examples 1.1 ana 2.1. Topical solutions are prepared resulirng 

in the formulations of Table 7.  

Table 7: Formulations in form of a topical solution 

containing th e union of nanocapsules containing 0 .25% of 

finasteriae jNFZ: - first embodiment), and containing 0.05% o 

finasteride (NPXF05 -second embodiment) 

Comonnt Prcen tage Pereni~tage 

Trig-lyceides of capric and 
3. 12 0.9s 

caprylic is 

UnistahP -6 --- 2. 0 

Sorrbitan Monostearate 0.77 0.7 

Poly (Wcaprolactone,. ) ..0 .0 Z

inasteriae 0. -5 0. 05, 

ii -ater qsp gp I
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Example 3.~B - Topical gecl Form -'--,I ulations':, 

F anas-t e.-I d e rnn'msoasules a r prear- e- as. de s,_.r-i hedc - in 

Th~e susinens ion ofnncppe repar.ec as descrobe in 

E x amoI . , e Ie hJ crz~ ioken e:-' W " ca C, 'i 

rsta la ine q--- a added to o~tal- ntaale -- yfC 

tr C-L a I ae I--roI a o n z u t1.-n ge h 

in Tel 1

Table :S Frmulatio ns, i n thre t.Drr of a t op ica I Q, 

-ca;tainisnrj the. inanocapsu1e c~onrns ;tn0.2-- 5 ot- tan-ateride 

(NFZ" f firsEt emir, dien t andC S of fn a sreride fNIM -- :5 

sec- 1r CnCsfe 

..................................rcen tag e P ercentage........... ..... ...  

.. .... ..... .... ..... .... . .. .. . . .. .. . .. . .. .. . . .. .. . .. . ... . . . .. .. .. . . . .. . . . .. .. .. . . . .. . . .. . .. .. . ..(. . . .. . ..  
.. .. .. ... .. . .. .. . . ... . . . .. .. . .. . .. .. . . . .. . . . .. ...-. . . ....... .. ..  

.. . . . . .. . . . . . .. . ..iv c. . . . . .. . . . . . .. . . . . ..r x. . . . .. . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . .. . . . . . .. . . . . . .. . . . . .  
.a . .. . . . . .. . . . . .. . . . . . .. . . . .. . . . . . . .. . . . . .. . . . . . . . .. . .  

4- -'.. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  .. .........J n. ........ .......... .........s. ........... ... .. ..  

.. . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. . . 2 ... . . . . .. . . . . .. . . . . .. . . . . .. . . ..2 . . . . . .. . . . .  

s o cy.. ...... .......... .......... .......... ................. ....o..  

D c.. .. . . . .. .. ..l. . ... . . ..s :. . .. . .. .. . . ..:..sr t. . . .. . . . .. . . . .. .. ..t. . ... . . . .. . . . .. . .. .. . . ... . . . .. .. .... ..  
C a rc o o c s K'>.......... . :>.............................. ..... ...... ' 

t i l l e d a...............................are r. ................................10 0 ..................s.......
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EXAMPLE 3.~C: Fr lainin form. of a torxrca] l It

Initaiv nh59 e eprn .1'',' A, 

using the c.a ass''-' a D '-.aae th 

e. ~f&nt:: fro-m zn ase w es-- i e e-ed -a w .T ai ,S ,n 

XC2T:O a d fro-m heaz-Liq afte uion. 4"as S~ e,~~ 

;>n ases .I t-u'I "? was added to the mote P,' - as -e 2 andc cooled toc 

ae e-han~i-al -a--n tc 

Table 9: ruai~ in, for-m *::,, a3 oto cinftainang 

nan-capsuweIi suspenmsi ons with tJ2,5i, of finasteri:de andu C3 1i of 

f~retg Pe ncentteargac e 

.. .......................i. .......................- --f e .......... ; 

Phase 2 C c.........................ponen....... xcentage.........................P...... rcentage................
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oconu~st Oil 2A 2.  

Propylparaben - 0.2 

Mehylparaben 0.1 0.1 

Sarccatege 091e (ita: 

Plcryamid3 aondpC13-1e2t2.  

Isoparraf i a n auet -7) 

N j.. ............  

All1 pu.lication and paent appli. catismentioned2 in this 

spec~ificationar innicative- orQe eelo tnc-se skiea in 

the art towhc the inventio relte. All publictins and 

patent applicatios are incorortedheei by referenc e to the 

a e exen a i each~ iniida pulication e'rcatent 

application were each pcfclly and'ndiidully ihniated to 

be intorpora~te:d forces of reference e.  

Although certain embodCimeInts nave been de scribed, they are 

presented in an exempl ary mode only, and. are not intended to 

limit the scope of the invent ion. In factt the new embodiments 

described heroin mar be implemented in a variety of ote forms.; 

mcre than that, various omiussiocns, substitucions and changes in 

the 1027rm' t It"'L "mDieRt.>Gesc.'l.eQ Rein may~ De a'T WitCu 

diverging from thne spirit ofi th iventi~on. The claims and their 

equivalents accompanying thi desc"ription ar"e considered t' 

covr uc formrs or modificatj.ions as they mar be within the 

scopeO and spirit of the invention.
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CLAIMS 

1. Polymeric nanoparticles in the form of nanocapsules comprising the active ingredient 

finasteride, wherein said nanocapsules are formed from: 

(i) an organic phase comprising: 

(a) a hydrophobic polymer which is a poly(F-caprolactone); 

(b) a mixture of oils consisting of medium chain triglycerides, and a mixture of 

linalool and farnesol; 

(c) one lipophilic low HLB surfactant that is sorbitan monostearate; 

(d) an organic solvent that is acetone; and 

(e) finasteride; and 

(ii) an aqueous phase comprising: 

(f) one hydrophilic surfactant that is polysorbate 80; and 

(g) water.  

2. The polymeric nanoparticles according to claim 1, wherein said medium chain 

triglycerides are selected from the group consisting of triglycerides of capric and caprylic acids, 

propylene glycol dicapryl/caprate, and oleoyl macrogolglycerides.  

3. The polymeric nanoparticles according to claim 1 or claim 2, wherein nanocapsules are 

formed from: 

(i) in the organic phase: 

(a) from 0.05% to 20.0% (w/w) of poly(F-caprolactone); 

(b) from 0.05% to 20.0% (w/w) of a mixture of oils comprising triglycerides of 

caprylic and capric acids, and the mixture of linalool and farnesol; 

(c) from 0.05% to 20.0% (w/w) of sorbitan monostearate; 

(d) from 10% to 80% (w/w) of acetone; and 

(e) from 0.005% to 50.0% (w/w) of finasteride; and 

(ii) in the aqueous phase: 

(f) 0.05% to 20.0% (w/w) of polysorbate 80; and 

(g) from 10% to 90% (w/w) of water.
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4. Pharmaceutical composition for the treatment of alopecia comprising: 

(A) 0.01% to 2.5% (w/w) of finasteride, in the form of the polymeric nanoparticles 

according to claim 1; and 

(B) a pharmaceutically acceptable carrier; 

wherein the quantity of the polymeric nanoparticles are in percentage of the final 

formulation and said polymeric nanoparticles are dispersed in said pharmaceutically acceptable 

carrier.  

5. The pharmaceutical composition according to claim 4, wherein it is formulated for topical 

administration in the form of a solution, gel or lotion.  

6. The pharmaceutical composition according to claim 4 or claim 5, wherein it further 

comprises one or more additives selected from the group consisting of dispersants, surfactants, 

moisturizing agents, emollients, thickeners, sequestering agents, preservatives, antioxidants and 

fragrances.  

7. Use of the polymeric nanoparticles according to claim 1, for the preparation of a 

pharmaceutical composition for the treatment of alopecia.  

8. Use of the polymeric nanoparticles according to claim 1 for the treatment of alopecia.  

9. A method of treatment of alopecia comprising administering to a subject in need thereof a 

composition according to claim 4.  

Biolab Sanus Farmaceutica Ltda.  

Universidade Federal Do Rio Grande Do Sul - UFRGS 

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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