g5 sallie

e T Oksd 53 Jolio b gimo b Jlog 988 s b gine (i 51 (S dus oo
395 gwdd § Ml 09 F (118 Bolai Wb (LTINS 0 58 &K Fg T

Jo 3 2o QBT )3 90 Soi) el el 5 Stigo bl (oungll 18 g dina
sl LSyl (o)l g Bt plojln g 40l 3)9 0 (aidgo syl LSyl
oS S0 Sl 4y )b ol (ol g0 o s bl e e sine S35, sl
Lapgios 5 Lapgigd dile (Slojg)ls> lapiuns a5 cpl & dogi b ol dga0me o Sy,
il saunlio jplatoas adlllae (ol )l (g a8 (Sl (B)les 9 Juin (50
TV JrpnS g Jglisio (9o Jolona LZYI0 Jlogjons it gise (mdge Jslone
Ll 48 )T g0

aS She jlaw A )9S qurgd s 09,5 (lls olas ( b olojl,l8 oyl 5 Ipal g,
hlan ub addllas 351y W39y S559,81 owwl] 4 Mive Hamilton (el ,bixe  wluslys
S gl 2bjibss g (CeSwsileyd L) Kby byl peluly gloyd 4 gl Sl
)5 )8 6y Alale Cjgods oo £ e 4y 095 93

5o 315 pSilio 5y bl 4 | adllae LSS 1 ) i i 5 slin (bl
2 VENVEDNY ol Lyt sim 05,5 53 5 VANAEVY oo Jlogigus 09,5 > assly il3dl
09,5 1 Jlos gy Glopd & gl (ke (b)) 3 (P<eye V) 59 loyd goy90 Jsbo
G mze jolods &S dg YNVEY SV Jolito S gine 05,5 53 g AVYED/ Y Jlogseu
Jlesios idwmS 9o 09,5 ) slaw 93 (P=2je 0 V) apoie (i3 ) pllag it <ol
2548 )b adllae 5l 91> Bpae 5l (8L (5)6 5 55058 e

sl Ll 5] Jlagios S gion cadlllae (1] gl & dorgi b g S ot

it 5 Sy Jghin g oo 4 e st sl ool sl 5 e
A9 ®)9)J._j uua-’}ﬂ ul.o;.) LS‘)—’ Lﬁ’-?)b Jods U,S); L)’l )‘ odlasiw! Cuwl uS‘M

20,5 o
Jlogigs «didpns siae «S2355,81 gl 20019008
WA/ VA callio bl WA/ Y/ Y sl by

OY=F+ +(Y) 0 (50,90 YAV yliasl ¢ sl 9 Congy

QERCNPIIY. S
el 0l S
PRI
"l e S

S5 (50 «wgy 09)—5 .Y
ol (S, pole oKl L0
Ol oleyS

pode oSl (gjlugyly (gouSisl> Y
Wl egle)S ple ) (Sdj

i ghnnn (GO o5

Sl gy 55

oo shadl sy cplel 6,53 (oS

iz) sgmhadl Sloy - (Bjgel S5

(b s ol

1S Sl oy
rezvanamiril358@yahoo.com

ol oS fwy&l @L..o 21t

dousds

ol dlos sl 5 Tamo o £y (S5 58 g iy Sl el Sl sl

dr Bl 5 sle st o ge JsSsh b ooy 0 BBl 0 el o ablyse oo
ooy sl T st se log 20lS oS5 Gl Tosbie (S Jobo 5o (e 130 5 (Sl b
Caled ) g Loge (iS5 5 olisS ¢35l (gal> 5o = 59l slagygeyen Sl Gamt )3 90 iR, £

¥q0

Y soled B (5095 A YAV Glinsls ialeyj g Cosuigy

Sg o y 3)5 5 Sl 4>l 0 o b Qo 358 50— (g Mgl e (60 odos by



S 39s8T sl Olays 53 Jlegios JrdpuSsie DY

12 ol
las (Il plejl 5 S ol iy
asdllae sl 5o il o y5 ggd wals 05,5l ls
T8 5| oy S0 (sl s 950 4
ST casbools, 331 5 adllas Gas g g, JelS
3y Polai Oygods (6 S diged A0l o)lg dxlllas 4
cbae 5 GlesS el (b lony Cungy oo o
olo s Culd VYAY ol 5 (gl old jo 7,b s e

Al plssl 1 YAY
sl il as ol 8l Jald 095 sl jlre
s— 9l 4 e Hamilton sl o ,lae il
oslo dw ;0 g A0gr 0ad ools Laudeid i,
ooloss ploml wmgll ade Sloyo pladl zed aidS
Mo 331 Jolis axlllas 45 39,5 poe sl lno issy
SIS ol Sgys0 Lo len 5 b 4
=z 65 0 b St o )low 9 (50395
Ny oo o) crge a5 lo,s SLeladl 5 oI5|

2l oo (2l fgeS wisle)
bl aalllae 4 39)9 5l ey G OS 2S 0
Jile s 18 sasss oS L dolas slas! Jgu
slo—ss 4 Minitab® (Minitab Inc., PA, USA)
wald 93,50 09,5 93 ;0 (Bolai &jgods 5 Solus
S S d S S 08 e Gl g W s
39,9 9 0 09,5 g5 ol Bl eled ;o .0l a4y Sledbl
&y sl )V Coluw as i Bon gadlaio iasllac 4
Y ) ol B dlaie (sl yo ago s ol et
5990 09,5 S8l 1 5l ey 0 oigS 2o oo
o ganole 7 Baety 59, )3 )L Y Sopm vals
Jsoee 9 LVI0 (rdge Jlogjgnd Jrden gine Jolono
Jyame 50 2 &5 B IV 0 honS g (2250
soliiwl wisg Ll 95 Merck (sjlug,ls oS
by GLSe ain )z o Ohlen b)) s S
Video ooSwsiloo L Cvgy ca—ass [l ws
Microscope (Bometh—Electronics, Ltd., South

5 Se3d saalan Gkl Ygane (s )lom aniis
ool lly 9o (55 (595 govalis
J>1ye ;o 'a sl e Hamilton and Norwood
OlFee ol 4l b))l Suz 5 ol (2l
5 Loge jhad 3 g5 olo()lis Cuzr (psSwsileys |
axly Sl eadiz s Jlaw i slage olaws jo rals
2lgi on Siifo il gyl o8 solinal JgSCss
g 38l tiaslosel g (Sos; kS falS el
eyt sleizl g 63,8 G baslyy 50 S
o=l 0 Glea S oS i (ol 1A g lle>
Sl 90 ol Jls o loc sl dalez> 3,5 o
$9)lo 91 Glosle bawgs honS i 5 b
Food and Drug Administration (FDA) L .l
8 b 90 Stifg sl (gl oy
il e b Sy wilad S
5 95 ridgn SIS &bl 9o 0l) S 28 el oS
Js5dgd (b Jloys slodsbo 55) Sigmsl
50 Ay 3T o Gl s 5 095 00 50
go JsSls Jelod waljd loys gaslol b5 00,5 oo

A P

el Sl fdnTS ge o5 Sy 93
RS SERP PN N N DY)
&l aaz slagg¥se b 5l Gl oo anis
lapgjge 0,5 oolitul lapg o g Lapg)ond wiile )l
SLeiliS 5w o Jo il 4l oee byl Jols
Sel JSIT g il oS3 1 ST asile (Son e
o359 S5 AlRale3T (la g p 5 il oo
g Sl Jolato Jolowe b annlie o JronnS gine
o ol e 3585 g g3lull g Cagy 50 gl ey
o3l Jdsa (9= JoSIo8) Saa (LS 51
alllas o)y T el oal gl UKL SsS
LYID Jlogien JrdenS e (rdg0 Jolome (o250 5]
Sl e BTIYID Jglate ndse Jslms o il L
el 00 duglie SLiG5,08] ool 40 M

Y soleds B (5095 AYAY Glinsls ialeyj g Cosuigy



NN OlLKe 9 (§dsoun gummouds

w KIAY/FR a5 | e, Sy psle olSils !
Sle 5 Ve gasend 5l oolainl b iagh slaosls

SPSS (SPSS  Statistics, IBM, Armonk, NY,
Jols siog g bl slo gy 655,54 L g USA)
e Sl g (Sl lae Bl (ke sl
Sz Jis t g )lal ajl 5 Jolaz < JB 5o
& 0523 909,593 )0 50 dlai (L Sile (gl
05,5 59 )0 35—t Olie Ao Cgr LS
3 PSSz S o s at oS 5 aogs

.J.:J C}—a.:.’.; '/-’/’A

Lédlél:t

5 AN asdlas 45 00lio )l Jles A0 5l Egeoe o
‘) QLA)& &0,y9° (MlMJ 09; o Q90 03).? ).tb f\“)
Jlesisss S gine 09,5 51 ;83 ¥ a5 wis S oS
adllas 5l 5,5 9 5308 Jolds (> 2)lse JJoa
5 e Solgils gamln (L3 loyo a7,
Oleyd 09,5 90 s (plaiel b olaie) g)ls B pae g4
(i yeilgn ol 035u3 ol jon Hlo Jxe WS L
B 09,5 99 G gil] Gl y0 9 amls Jons
O Jgaz) ol las |y )los;.u ‘_g)LJ

g9 31 J=3 (s Jsl Caing yo ASnl s &
Solad (ol g Dglae 09,5 g0 y0 lage slaws ey
=25 5 eolawl L oS Jhgaste piie lgreds
Dol 09)5 B oy p 3S Gized 9 (P<eye )
Oili8l 8 Gy 4 Cond Cu g 2 0 @lflos
(P<epe o)) Cils 0929 Lage slass )0 (5l Jxe
Jobo 5o 4l 2ol (g5e dlaxi (1Kl a5 (555ba
Y/\/\Ai\ \/‘ . JL°5)9"-’ J;Mﬁ.u.«o 09; )b QLO)D

GA> 30 oy y i3l 09, S g0 a Sl axgi b

Y soslad B (5095 AYAY Oliusls ialeyj g Cosuigy

Al bl jlews 31 o s 9 Korea)

Y gl by, 4 baegjes e sl
3 JoredS 5 o e SoiiliSEygm (02 SSU
o Nigd oo J> 039,550 Dglite Jge o
Ga>,0 PO o Lo > (goaisS s oSy SS
Pl aido Yo 10 S 43 cov g ol 5 il
sloxe) o 8 55 o0 Jo Jsloma L 5 0 s ]
DS e S Lapgjes g ailioee (gl
T loo o loygwYee,d (ladllas gaslol g
Lgb oo 5 I0aSS Jlau jo 3l 5 il a0
(&l gasdlas (slo,d (gojlasl ey jgi (s
S5 9958 G 9SSl (i (SA—line
pll 4y al> ol 5o Lo ge¥ 90,3 51 g Mo (55Luol;]
3)lg0 Gaen ;o g5lwolsl byl Sldllae ;o ous) o
Sg g0 oolaiwl dalls lsicay g ks Joloo 5l

L adhio slage slosy o Swgile,s g, )0
el s 5 0l hled Swgileys oliws
Mol (Guog ;S p Sogeds Capg R 0 Siegh
IO+ ) G Linge olowd Liglsih) azgs LB o050
Slass Aalp8l) Lawgio Sgng (al Cojg 4 S
(sl Gy an Cand 70 LY e 4 lage
Cans 1Y+ 51 S lage dlows iol38) Caas 0guge
(Sl 0ailo ol Loge Slass) ok pae (0l Co g &
Obles (2l e (lage ) falS) (b 5oy
o0l oy bedlg) i -V iald ganainl ) & s
Sl =Y (Gl Joy awgie jgba): =Y (el
SN Y (el 03,55 (6 i) 1 o (el 00 i
(Sl 00 g Jawgio jobdy) 1 +Y (ol ool g
AW PRV PRI L N

les clays Jelt sy Lolss Loss
S o5 lis GalS 5 (Sas (S Sl
5 9,00 Soiw—w i 51 3L (hypotension)
Ol dm Gl (bl Sl 51 o 58 50 e
GateS joome Ly adlllae (il Sl g ()



59T ool Oloys 15 Jlogigs JrdwwSgine  OF

anllian ST 50 Glylany (Sl Sluoguas g G ) Jgor

Jyore bdwaSgie  Jlogjod JademS giue -.
P . . " X B S5
(%5 FO = sluw) (%5 FY = sluw)
oo YANEV/A V¥ 0+ (Jlo) oy
A ¥ VE 5. I AET A (oLo) 30 oy Ode J9]o
Y5 (AAVA YA (220
- V¥V ( A (, o) o Syl caple
A (ZAAY) ARVAYN JUES
WY (ZyEN N VARTLY
YY (AYYY) ¥ (Zva))) JuEs
Y (Z;/V) Y (Z\C/V) )
Y (ZYY/A) O (ZVVF) Y
W (ZYAR) Ve (ZYYY) ¥
V¥ VAR VY (AYY5) ¥ 90 Uiy Al e
¥ (ZAR) ¥ (V) 0
Y (Z¥)¥) O (Z3V5) 5
\NVAR) AN Y
Yo (X¥F¥) NVALYS) o gl
A (ZANY IAVAN§ I
<y Ay () ol s
YY (Z¥AR) Ve (VYY) &Ll
Y (%5Y) \E (ZYY)Y) - By

o8l dlage slass fals & js0 psSusile s
L5 7Y+ o Lings oliss iul3él ¥+ b Laga olos
b atzog,S T+ 3l e Lnge olass ul3dl 5 7+
3 sler 2bl 5eSilee (gamS Gz (V J9o)
AVYED Y Jlogigs 05,5 50 olosys am Gewly s
(Jglose bouS g 09,5 0 VYVEY PV Llie o)
21y ohlem fien Colo; )b gixe jsbay oS o5
(F Jgaz ) (P=2 22 V) olo oo )lis 0550 09,5
3ok doys (65 50 el Sy sl (ol
0S5 Ll Mgt e Jlagboe aim B oo
SYL i Sl 05 (il B)lee b )l
ol o st e sl 458 15 b e
St St Silwgld (s sl 5l esliul
Moy (o8l (B)lge halS 5 e ys (il
s Loy o o5 (mdse 59yls Lo 'Y\“i’l%gs"

oo Sgin ¢ ol o FDA aulis, g0 iy il

o L anls Joe g oloys kel 5l L8 se o,
Solal s SO o ol S0 = I
Al S e ol (goaisS Jhgasee Sl LeSS
bl LS 095 50 (G loyo @zl
Sole
soliiwl b g Sy Lawgs ploys a0 el b))

09,5 95 30 Wgo dlawi (pSilbuot jLuxo Sl ,2il :¥ Jgur
VEY sy iy yo

= dideugin  JreuSgio o g g
Jglie Jbogjes

<N OF VE 5 YANEFA P9> Cu g
ey INAESRIE OY0EY/A Pow SR
Sepee)  BFENS DPARY ks Cujus
e BELEVGA BYFEVGA i Cujg
<epeed SYEENY A SAOENY ¥ s o 39
<epoe) Ve EENY S YYYEVE 5 ped Cujg

Y soleds B (5095 AYAY Glinsls ialeyj g Cosuigy



oY OlLKe 9 (§dsoun gummouds

oo Lo oadiglos ;0 09,5 5l iy Jlosgjons
90, 0 dond (pl g Sl 00y Jglaie oS g
Sty Jlow g osSwgle,s b Sy by (b))
asJlas 99 ) el 00 ﬁl.?u‘ ‘Sx.as.o Jams...m
ol Ganmlie o ol LSan 5 Olsen lawgs a5
olemd Ho Gialidl al sl 1Y L0 bosnS i
51 by 5 Y e Ssin LA e s Lngs
Ol 2oyl 0 wns 8 515570 Jeloea LAY
s'le,o by Global photography g, L (o9
SLas 1Y Jodowe L7E e Zuly 970 Jolowe L750
YEYO
ST eols
L oL Ko 5 Olsen lawgs a5 (6,50 gasllas o
L 70 JbdwnS g FOAM oo 31 ganglas Bun
s Foam o5, 5 50 1)L ZAY)F calls ploil Ladglo
3 iali8l Ladg,lo 09,5 4o ol lews 7Y F L anslin
Obis Sop vy pleys gl (b3l 5o 1) 9o 0,
7292 (loyo wan V2 LL jo Lo gasllac jo aisls
055 5> Ohlen LAY 5 Jlagiges 09,5 5o (ollowe
sl sl 1) lage olasxs iol38l Jolae s ouS givo
I lege Jojleis byl cge Olsen gaslllas jo

Y Sa 2 g4 alaio o hair clipping s,

5o sanlllas ;o Lol gy 00 oolatul & e e Gl
Mol ons ool eswsile,o b byl Lo,

ol 50 S—by bwgi 90 o35 b)Y Jgu

Sl 5090
FaS gine  JiaS gino i1 o
T il gl
P oo Jlegje lod
slasi (7) sl (%) o

Y l. ’l" . -‘ .-
¥y vy T POl e

50 0las )
2ol 8 0. Y-
<o YEQEVA) WA(BIR) T
PYIRI KPS IR
dMA) Yy ) ST o

50 0las5 )

o 3 JPUl canb L oloS 5 5l g o
aS Sgu so ool Q] > iulidl gz JeSoNE
S ytmog (S0 8 oyl Sl g (S o8 omles
o=l els sl ailege (B w5,
c.)l.n.._....»‘ 6A5)5_u uL...S)J )‘ L)‘j_’(r" ua)‘s_c

TEYE

) 3,5
Jedoee sisu 3l oy as adllae 0l o
sl olon 5o Jlagiond TV b S 5ice
o) glmaitl bl ocs assls y Sissg 0]

09,5 1 o sine jebay oge dlasy 101580 casllas

slow bwgi loyd &y Fwly (251 :F Jou

P slans (7)) Jgore oS giae Shaws () Jlogjgn JpmS gipe slon bawgi 25
- (%) - (%) g b8 ud g Y
- (%) - (%) Lsgia (A5 5 1 =Y
- (%) - (%) iR ki 1)
Sl . (%) Y (Z¥Y) 25 gl
V¥ (Zov)Y) \NANS! paiBie dguy )
VA (Z¥Y)Y) NAARYN Lwsgio dgup 1 +Y
Y (%)Y VY (70Y0) a5 bl dgup0 Y

Y soslad B (5095 AYAY Oliusls ialeyj g Cosuigy



S 59,857 (ool Oloys 53 Jbogigs JrdunSsiee DA

G e g Sy (Rdge S0 2S ) aile
Moo Sl
oolizsl 5 (g3l b0l Lo gaalllas g Llis 5|

Global Photography slodas CoSwgile,o o, )l
51 55 Lovge slass i ,les g Review (GPR)
P diigal oS > Lo gasllas slacgogas
Gl oy n So Lge 035 (2l By, 5 eslin]
Py o Slllas 3 g, (nl 1n) s leys 4
Mol @39t e Giomi Sz 5 olazel LB
)92 3. 5 Slalllas 98 oo Sleiiny «oles )y
i S a0y 5 iy stisad 2 b IS
aslllas oyl s 45T 09 alowil atge ol o YL
Sl Sloys @l b Jbogjens oS gie ols L

el ol e ey i cols) g e
(a8 g St
ol 5l 095 Sas ol e allie ot gs

bl Lo Gubos (ol pll jo oS Sl e g Jow
&5 )lo g0 pdlel cailos ges

References

3 ol)es g Price lawgs a5 (6,50 sasllas o

2 Sk Vsl o Shee 25,1 L LS
azan TV LL o s ploul So5g 00T (cmm o]
sl Cans e holed jo Sl bwgte (leys
09; )O /Y/Y L’ MLM )O AJ‘).M.JLM_‘B 03; )b /\Y/f
oali8l e ZOVY e gasdllas 1o 04 Laig,lo
Al Gy Cand ) 100 LY o g olaws
olas ploys actia VY oL 5o Jlogisss 09,5 )0
L 0leyd do S (shzrg5 1B jo-boay a5 wilosls
L}us) | 039 o‘)_o.b S e G:L..: l.: ..\.:‘)......JL.._‘)
oollp Price gasllas jo ols o an &l obj)

TANE Ba 2 54 alaie o hair clipping

172 .
. w‘ 069.3 é)fo)...nsul.w
PS8 g U1 090 99 12 4 bo salllae s
Do Job 3 (Sl 2)lse (FFF) Jlogiass 09,5
Olyee Olsen gaslllas jo i (5,155 e ey
/?/V 9.».-«»)1) 09)._? )b 9 /V Foam 09)._? )b L)o)‘s_c
G350 Sldllas o M 009y Camgy (S g oo,
olee Oliee boawnS g Joloe suojo i3l L

1.

Ellis JA, Sinclair RD. Male pattern baldness: current treatment, future prospects. Drug
Discovery Today. Int J Nanomed 2008; 13:791-7.

Hanneken S, Ritzmann S, Nothen M, et al. Androgenetic alopecia: current aspects of a

2.
common phenotype. Hautarzt 2003; 54:703-12.

3. Kaufman KD. Androgens and alopecia. Mol Cell Endocrinol 2002; 198:89-95.

4.  Sinclair RD. Male pattern androgenetic alopecia. BMJ 1998; 317: 865-9.

5. Soni VK. Androgenic alopecia: A counterproductive outcome of the anabolic effect of
androgens. Med Hypotheses 2009; 73:420-6.

6. Hamilton J. Patterned loss of hair in man; types and incidence. Ann NY Acad Sci 1951; 53:
708-28.

7. Norwood OT. Male pattern baldness: classification and incidence. South Med J 1975; 68:
1359-65.

8. DeLacharriere O, Deloche C, Misciali C. Hairdiameter diversity: a clinical sign reflecting the
follicle miniaturization. Arch Dermatol 2001; 137: 641-6.

9.

Phillips KA. Body dismorphic disorder: the distress of imagined ugliness. Am J Psychiatry
1991; 148: 1138-49.

Y soleds B (5095 AYAY Glinsls ialeyj g Cosuigy



AR

OLCen 9 (g diopa gunds

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

Kaufman KD, Olsen EA, Whiting D. Finasteride in the treatment of men with androgenic
alopecia. J Am Acad Dermatol 1998; 39: 578-89.

Chen CH, Sheu M, Wu A, Lin K. Simultaneous effects of tocopheryl polyethylene glycol
succinate (TPGS) on local hair growth promotion and systemic absorption of topically applied
minoxidil in a mouse model. Int J Pharmacol 2005; 306: 91-8.

Jain B, Singh B, Katare O, Vyas S. Development and characterization of minoxidil-
loadedliposomal system for delivery to pilosebaceous units. J Liposome Res 2010; 20:
105-14.

Mura S, Pirot F, Manconi M, Falson F. Liposomes and niosomes as potential carriers for
dermal delivery of minoxidil. J Drug Target 2007; 15: 2101-8.

Balakrishnan P, Shanmugam S, Lee WS, Lee WM. Formulation and in vitro assessment of
minoxidil niosomes for enhanced skin delivery.Int J Pharmaceutics 2009; 377: 1-7.

Khazaeli P, Pardakhty A, Shoorabi H. Caffeine-loaded niosomes: characterization and in vitro
release studies. Drug Delivery 2007; 14: 447-52.

Torchilin VP. Nanoparticulates as drug carriers. London. Imperial College Press; 2006:
187-205.

Schafer-Korting M (eds.) editors. Drug Delivery. Berlin: Springer-Verlag; 2010: 115-43.

Toll R, Jacobi U, Richter H, Lademann J. Penetration profile of microspheres in follicular
targeting of terminal hair follicles. J Investig Dermatol 2003; 123: 168-76.

Olsen E, Whiting D, Bergfeld W, Miller J. A multicenter, randomized, placebo-controlled,
double-blind clinical trial of novel formulation of 5% minoxidil topical foam versus placebo
in the treatment of androgenetic alopecia in men. J Am Acad Dermatol 2007; 57: 767-74.

Trueb R. Molecular mechanisms of androgenetic alopecia. Exp Gerontol 2002; 37: 981-90.

Gomes M, Martins S, Ferreira D, Segundo MI. Lipid nanoparticles for topical and transdermal
application for alopecia treatment: development, physicochemical characterization, and in
vitro release and penetration studies. Int J Nanomed 2014; 9: 1231-42.

Mura, S, Mancoi M, Valenti D, Sinico CH. Penetration enhancement containing vesicles
(PEVs) as carriers forcutaneous delivery of minoxidil. Int J Pharmaceutics 2009; 380: 72-9.

Mura Sl ,Mancoi M, Valenti D, Sinico CH. Transcutaneous containing vesicles for topical
delivery of minoxidil. J Drug Target 2011; 19: 189-96.

Olsen EA, WeinerMS, Amara IA, et al. Five-year follow-up of men with androgenetic
alopecia treated with topical minoxidil. J Am Acad Dermatol 1990; 22: 643-6.

Olsen EA, Dunlap FE, Funicella T, Koperski T. A randomized clinical trial of 5% topical
minoxidil versus 2% topical minoxidil and placebo in the treatment of androgenetic alopecia
in men. J Am Acad Dermatol 2002; 47:377-85.

Price VH, Menefee E, Sanchez M, Ruane P. Changes in hair weight and hair count in men
with androgenetic alopecia after treatment with finasteride,1 mg, daily. J Am Acad Dermatol
2002; 46: 517-23.

Lucky A, Piacquadio D, Ditre C, Dunlap F. Randomized, placebo-controlled trial of 5% and
2% topical minoxidil solutions in the treatment of female pattern hair loss. J Am Acad
Dermatol 2004; 50: 541-53.

Price VH, Menefee E, Struss PC. Changes in hair weight and hair count in men with
androgenetic alopecia, after application of 5% and 2% topical minoxidil, placebo, or no
treatment. J Am Acad Dermatol 1999; 41: 717-21.

Y soslad B (5095 AYAY Oliusls ialeyj g Cosuigy



90T ousoll Oloys 5 Jlogigs JrduwS gine £

Comparison of the efficacy of niosomal minoxidil with conventional
minoxidil in the treatment of androgenetic alopecia: A randomized,
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Background and Aim: Androgenetic alopecia (AGA) is the
most common type of alopecia in men. Currently, minoxidil is
the only topical drug which has been approved by FDA for
the treatment of AGA. However, its efficacy is restricted
because of its low skin penetration. Since vesicular systems
such as liposomes and niosomes have higher efficacy and
lower adverse effects, this study was conducted to compare
the efficacy of topical niosomal minoxidil with conventional
minoxidil in the treatment of AGA.

Methods: This study was a randomized, controlled double-
blind clinical trial. Ninety male patients with AGA according
to Hamilton criteria were enrolled into this trial. The
participants applied the interversion to which they were
allocated twice a day, and were evaluated monthly for 6
months by a physician and patients’ self-assessments.

Results: Eighty-eight patients completed the trial. Mean
increased hair count in niosomal minoxidil group and
conventional minoxidil group in the last visit were
28.18+11.00 and 14.2245.23, respectively (P<0.001).
Moreover, evaluation of treatment response according to the
patients self-assessments were 8.7+5.03 and 3.33+2.67 in
niosomal and conventional minoxidil, respectively, which
revealed more satisfaction in niosomal group (P=0.001). With
the exception of two cases in niosomal minoxidil group whom
were withdraw due to scalp itching and erthema no other
adverse effect was observed in either group.

Conclusion: In the present study, application of topical
niosomal minoxidil revealed an increase in the hair count in
comparison with conventional minoxidil solution. Application
of this new formulation for the treatment of AGA may be
recommended.
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