[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

g i sallio

e T OkIS 35 Jglkio by s gimo b Jlogigwd ok gine (oicns 1 (S i
395 5w9d § Ml 09 5 (118 Bolai Wb (2 LiTHE S o 58 &Ko 5g T

Jo 3 ailo GLBT )3 90 Uoin) el el 5 Sigo)bl (ouagll 18 g dine
sl LSopel syl 5 it plojloss oo 4l 350 (xdgo (53 Lo ,—5b>
oS d9is Sl 4y gyl ol ol g0 o Al e oo sine S, ]
Lapgios 9 Lapgjsd 3blo (Slojg)ls lapius oS pl & 4297 b Cunl 390500 ¢ gy
il gaunlie jplaiody adllas (ol )l (6508 (Sl (B)lgs 5 yrdn (a5
YD JodsSgan Johis o gn Jonn LN Jlagion JpdsuS gam (sngn Jgon
Lol 48,5 & g0

A4S So lon A o5 gugd 1al 09,8 (sl Liokas (il logLS cul 5 ya s,
Olyles 505 adlllas 3)lg Widgs 559,851 gl 4 Mo Hamilton glajlxo bl
Se e sl (@b 5 (@eSeglep L) Sijy bl bl ooy & Gl sl
WS58,5 518 £1K03 )90 dilble & ygods ole £ it 4 09,5 90

650 I Silee Wik, bl & 1y adllas EASES 1§ b5 cutn g ot HbaBly
POAEYVEONY Joltio JduwS o 09,5 10 g YANAENY o+ Jlogjau 05,5 5 4l i8]
095 3 Jloss bwgi (lod & Gl 1Sk (b)) )3 (P<eye V) 59 loyd soy90 Jsbo
S mo jolbay a5 39 YAVEYFY Joliio duuS giuo 05,5 13 5 AVYED Y Jlogjss
Jlogise JodenS gius 0955 )3 Jlows 93 (P=2/0 0 1) and oo Lt ) plilew yier s
35 gl allln 1 5y e 3 Bl 5 5308 o

ssban ol p Ll Jlagias JespSsine caslllns (ol glss & a5 b 15 5 ol
Ol b oS gie Jglatie Jodome doy s (e (Slopd gl el (5 e
aog Suie,0] gl layd i (mgyls dose cuS 5 ol ookl Conl (See
25 0

Jlogigss cdidpms size «Ss359,81 gl 20051908

WA/ FNA llie iy WY/ YN callie el

OY=F+ +(Y) 0 (g0,90 IYAY Ll ¢ sloj 9 Cowgy

| ions g (s 2S5
el Ol S

ol bWl e S5
Ty e S

Sy (5o (g 09y S L)
oS (S pole oKl 92 L2l
oyl oyleyS

pode sl (gjluwgyly (gouSiisls Y
el egle)S epla)S (Kb

i ghwo (GO o5

Sl gy 55

st Gasdy plol o555 colo S

i) pmahadl (Slop> - (3590l S5

()...cab W olKisls

1 Sig Sl Cany
rezvanamiril358@yahoo.com

ol 05 M gdlio a5

dands

ol el el 5 Mmoo 5 (S5 S
o 2l e slasSKdsd hod ge JoSdsd
ol ol ey3UT ad> e by shalS (S8
Coleiyo g Loge (0S5 g oligS ()59l (sal> 1

. .
Togdion ye 32 5 Slin a2l )0 e Wb

Y soled B (5095 AYAY Gl il g Coauig

3 9 by e o Sl Se il (pmn ol

G oloye 700 PBlas 6,3 )0 cel as aldl oo lo 0
ol st e (S0 Jsb o s e 130 5 S O
= 59,81 laggeyen Sl Gz )0 90 bR £

Axis 0,8 10 g s giand g, 0B (60 0dos abay


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

59,067 s olT Oleys )5 Jlagios JrduuwSoime  OF

|2l ohiyy

olad (Il LT85 S ol iy
asllas ol j0 0il o 55 guwgs dalld 09,5 (sl)ls
Teog 3l ey Seii)0l (omsll 4 Do 550 A
SlalT saabicols, 351 5 axlllae Cbon 5 aig, alS
3 s (Polal O jgos (6 S diged aials 3)lg axlllas 4
b g oo o (bl Gl Loy Cengy olSSLe s
ols s Cyli VYAY ol 5 galols 1o zybs e
s el YAY

Il 5] o8 ol 8 Jols w05 slono
e gl 4 Mo Hamilton sla Lae ol il
slo s j0 g A0g 0db ools Laudedd SLisg,ul
ol plml gl ale oy plodl p 42358
e 331 Jols anlllas 4y 55,5 pas slolre ide:
SIS ale Sgy90 Lo lom 9 cbis @
Sz 65 O b St sloglon 5 G09S
Sy oo omzgl] g a5 leys laladl g 5|
il e (g FgaS ko)

ool aslllas 4 3959 51 gy QRS 25 50
W38l sV gaseus oS L Bolas slacl Jgux
sla_ss 4 Minitab® (Minitab Inc., PA, USA)
Sall 5 8)90 09,5 93 ;5 (Bl &0t 5 Soluns
s e IS S 3,5y (sl 5 W e
35,9 g ;o 09,5 90 o8l Leled o ol Ay Sleds|
&y yn il ¥ Colue 4y (B gashaio caslllac 4
YU o3l b adlate ool )0 g (a0l (yuns
5955 095 S8 )T 51 ey 0 oS e o
i anole 7 Baed o, 50 LY Suye el
Joome 5 V)0 (ordge Jlogign oS gine Jolows
Jgame 93 0 45 G )leie 1Y,0 hownS sice sndgo
ooliiwl wiog oLl a8 Merck (gjlug ls &S 0
by LS aie ez o oliben (Sljl s S
Video ooSwgilos b vy ca—ass [Liws
Microscope (Bometh—Electronics, Ltd., South

5 S sailas 3o sbjl Yoans (6 ko pansis
ol by oo 35m; 9Sl sovalis
J>ye ,o sl s Hamilton and Norwood
OlFse Oloys & gl (2l vz g olew (2l
g Logo jhad j0 g9 alsplis Sy (g8Swgles |
axly Sl oadiz s Jlowy slage olass jo jrals
o e o T 7 A . A
..\_:|5;‘50 «5.:...’)5)..\." LSM"’?‘” . 0)5 oalawl L_,>J9S.J35
g ol 3l udsaoleiel g Sos; cuaS als cel
eyatin cleizl g 60,8 o by, o s
o=l 50 GleaiS SCoS i yleyo [ g Lilg>
So,ld g0 ol Jlo o loc sl R PER PN
ol g 1ae lojle lawgd bownS s g Wl mwlid
Food and Drug Administration (FDA) LS .l
8 0l 90 Sige ol eyl lays cogr
5 5=5ldon Sl Byl ge 0y S o sl oS
JsSdsd b Jloys slaske 5, Sy sl
0398 OIBT S Gl s 5 39300 90
3o J5Slgs el anT,b ey saddol b 5 93,8 o0
AREARY N
o dghee (ugSae

GhalS cel bon S 0 S (g 9

RS SEP NN P N DY)
sl sqazr slaggei¥sod 5l g oo daris
lapgjge 0,5 oolitul lapg o g Lopgend wiile )l
Lol g g Jg S asljsee byl Jolo
Sel JoSIT g il JoSI 31 ST asile (Son e
o353 JS8 lElel la oy o Fuil s
aoS el Jslae Jslone b analio o oS gie
ol e S9i 5 silull g Cusgy o gl ey
o3l Jdsa (9= JoSdo9) Saa (LS 21

VEVA

aJUas Q.;\ 4. Cews| 00U gsc.j)lo Jiu)b &55
IXID Jlogiss JsdumS ginn oo Jolore (oisn )]

el 00 dglio S )il g1 4 Do

Y soled B (5095 AYAY Gliusls ialiyj g Coanig


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

IAYA) ol)li.m 9 ‘SWM

L KIAY/FA 05 L lo,S Sy pole olKitils U]
Sy S
SBle 5 Ve gasend jloolainl b iagh slaosls
SPSS (SPSS  Statistics, IBM, Armonk, NY,
ol oy g bl sl iy 655,54 L g USA)
s Slohd 5 Slol2 ol Sl (5 Sle sl
Stz Jie t )bl psasl 5 Jslar I 5o
i 03931 505,555 ) g0 ol (il (sl
0975 39 58 39— Oliee Stmlie St LS
ISz e maw b s g oy

s s e O

Ladas

S5 AN asdllas 4y oaio)lg Lo A0 5l g0mxe 4o
‘) QL_Q)Q (50,99 (A.QLMJ 03; o sd)j.a 05; ).OJ \CV)
Jlegisn hoeS gine 09,5 5l 8 T a5 oS LS
aslllas 51 5,15 5 5308 Jobd (Sl (2)lse Jedoa
5 S Solgls gamlu ( L8 Lo ol z )15
Oleys 09,5 95 o (ool b plaie) 9)l> Bras g5
s eilge Caonl 0350 ol yon Hlo Jxe S L
B 09,5 55 (eIl sl ye 5 anls S
O Jguz) sls plad ) jls sxe G)LJ

g9 3l J=3 (s Jol Sy y0 SSnl o &
u_JELD.: U"‘ WOy USLM 05; 99 o LQﬁ.A Sloss OLe)b
9= 5l eoliwl L oaiiS Jhgaste paie lgreds
39t Jlolins g bl ;- Ll i L5 pous slaca g
Dygm0d 095 5B oy p pd Gwizee g (P o0 )
ol 3 G 4 Cad Copg o 0 @lSlas
(P<epe o)) Cils 0929 Lage slass jo (5l Jxse
b 5 sl al33 550 olass eils 85 s b,
YANAENY )+ o Jlogjaws bouuS g 05,5 ,0 ey
B VFYTYEOYY Jolate bownSgim 09,5 j0

G2 )0 ¢y y I3 09,5 g0 a S ol axgi b

Y soled B (5095 AYAY Gliasls il g Coauig

A plel e 51 (e ylai o Korea)

Y (Ggblnge (hoy 4 bapgjes o ln
2 JoiedS 5 (Gompd SS9 (0yr S3U
o igd oo J> 039,550 glite (Jge lacs
Gaz,0 PO o le > (goaisS pos olSiiws S
Pl @i Yo 510 e 4 W o g o] 5 il
sloxe) ol 38 55 o Jo Jsloma L 5 0 o T
S oo S8 Lapgios g alioen ((gebiloen
¥ los o LagysVges anlalllas caslsl cu
Nigb g (5 105 Jla yo ol 5 sl gaz o
(sl saallas (sloyd (ojlosl asjor (puas
S5 9 958 (e 9SSl (e (SA—ulona
plnl 4 adl> o cnl 5o ogewVee 3 5l g)ls (g5Lwsls]
3yl50 aen ;o s5lwolyl obs,l Sldllae [0 0w o
D oo oolaiwl dall laicds g ks Joloo

L adbie slage slosy o Swgilo,o g, )0
bl a5 ol kel (Swgileys olSiws
M (Gaiuog S py Sgeds CuRg e 5 Kiagh
10+ 5l e Lage dlass isl8) axg5 LB s0eup0
Slass ali8l) bawgie Sgngr (ly Cojg 4 S
(Al Gy dn Cand 70 LAY e 4 age
G 1Y+ 3] iaS lage olaws yiol38)) cacas sgups
(Cowl 0aile Cull ge olawd) yusd pas (b Cu g 4
Oblew (bl sazms (lage 08, 2alS) (0B 5o
oot jams bedly) =Y iad ganakl 5 &jp0n
Sl Y ((Ceslonds Sy lawgie gba) =Y ((cul
S Y (ol 08,58 (6 mn) 10 (ol ods Suy
(Gl oo o Jawgie Hobas) 1 +Y (ol oo g0
.H(cm,\ od yigs T.x,éls) 4V

cmles clags Jelt sy bles Loss
St o b als 5 (Sis (S5 5 )]
5 9,00 Soiw—w i 51 5L (hypotension)
Obeys am ly (bl dolie 51 SG 52 50 (B9m
GateeS jeme L adlllas (ol el &l g (o) 2


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

559,067 sl Oy 55 Jlagrgw Js dpunsS gine Y4

axdllan LT 50 ylslows (Sl Slooguas g oo 1) Joaz

FJyore drdeuSgine  Jlogien hrdemS gue

P (555 F0  slasi) (555 FY = slasi) ot
e YANEVA YF0£)) (Jb) o
.Y\ Y+ 5 FXES)) (ole) g0 B30y te Jobo
YEV 7 AVA AR 2) o SOl el
A (AAY) AT Jue
Y (LYEN ANVAH : ;
ov vy EXW/\“; w((XV‘\/\)) i ik
Y (/5V) Y (2¥Y) )
W (ZYVA) NVARNY S Y
WY (ZYAAR) Ve (VYY) v
o/ Y¥ VAR Y (ZYY5) ¥ 90 Lojy Al e
¥ (LAR) o
Y (4¥¥) YVANY S 5
VAR \ANY Y
Yo (LFFF) ANVAL YS! b
con AW s -
YY (ZFAA) Ve (YY) alal
Y (75)V) \F(ZYV)Y) o Gy

I3l Lnga sy il oty sSeasiles 5
L5 Y+ ey Lingo shaas iul3él ¥+ 5 Lage olass
Al (gas0g,S SO0 5l s bge olaws iulisl o 70
3 berr )l (eSle a2 iz (V) Jgor)
AVYED Y Jlogsgn 09,5 53 Hloays am Gwly W,
(Jshaste haeS sie 0,5 ;0 VYYEY PV Llie o)
Pl ohbes yuien cols) )b gne jsbar o5 o
(F Jgaz ) (P=+ 2+ V) slo oo Lis 5,90 05,5
3ol ao e 65,0 el Sitijg il (g ol
oS Ll Moy e Jlwilon i b 0l 0
S YL it Sl o5 Sl Plse b )l
Oelpls sl oais adye a8 )5 )15 anls e
Soste St Sibwsld (ugs sLahs, Sl esliiul
Sedg (il (Bl falS 5 olays i l
sl loy 30 a5 (ndge gyl s ~Y\~*-‘3[-.’gs°

JooeaS e < 0l o FDA 0l jg0 Sitisy il

o L anls Joe s loys el 5l LS 5o o,
Soloel Jdos S o i ils (g yls e SN
U o s (LS 09,5 50y leyo 4 muly Jg
ke
oolaz_ul l_> 9 s_imﬁ -b-wj-’ QL")Q 4 G‘“b (S’L’))‘

09,5 99 0 bgo dlowi (pSleot jLro Bl il :Y Jgu
YUY ey g o

P . . SeRgcey
Jolie Jlogjomi

<AV OY VY5 FAVES A P93 Cujig
N N =R DY DEV/A o Cu g
<ejee) FeFENF OF ALY pilez Coing
EITRA B4 UL A RN AN EARY s Cu i
<epeeN  BYEENA SNOENY ¥ sl Cu 39
Sepee) Ve SENYS YV YEVE S piad Cuiig

Y soled B (5095 AYAY Gliusls ialiyj g Coanig


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

dY Q')&o& 9 ‘SWM

Jooee Lo oablos ;o 09,5 5l pis Jlosgssd
90 2 ;0 dz (pl g Cewl g Jolate oS ie
Cwsdy jlo 5 psSwgileyd b Sdpy bawgs b))
aslllas g0 j0 .Cul oals plol rbge oS s
o Bl Ganmlie o o] LSan 5 Olsen lawgs a5
ool Ho Siali8l s sl 1Y L0 bowS g
LV ol oY bownS o LA (i 4 age
Ol 2oyl 9 wns 8 51570 Jeloa LAY
sle o &l Global photography  yig, L (s
S 1Y Jedoee L 7E e muly o 7.0 Joloeo L 75

vegvo
. A oold

L oL, Se 5 Olsen lawgs a5 6,550 gaslllas o

L 70 JsownS g FOAM  _iu 31 gauglie Bun
;5 F0aM 65,5 5 hlaw TYF s alowil Lois I
5 o8l Ladg)ls 09,5 5o (Ll 1Y)F L aslis
Ol Sdgy lawgs leys by (2b3)) o 1) 50 0l
7338 (leys azin V8 Ll o Lo gaslllae s ol
095 5> Ohlem TAAY 5 Jlagioes 09,5 53 (ollewe
sl sls 1) lage olaws iol38l Jolace oS gie
5l Lege (il ooyl cgr Olsen gasllas ;o
alais ,o hair clipping s,

s ganllan ) Lol wogy o ooliiul ay yo e il

Y L 2 54

.HQ....:‘ oo oolauwl ug&uyu)é L’ LS’L’))‘ ui’j)

ool jo Sy bwsd g iy LU,V Jgus

oy (5090
B gne  JdawS gino o i1 o
. s SN ]
P Fyore Jlogjoni W
O%yd

slass (%) slass (%)

/A R VXY
PYSRIRCYI
oRlal 7o b7y

PORRI KPS

V(YY) Y (V)

Sepe) YE(AVA) VA (FVA)

oel381 70+ 5l e

O(WMN) Yy (@VY) e
9o S,

oo 9 JPl el L ol 5 5l st e
a5 09 oo oolaiwl ol cul> iolisl cas e
Seloyd aiile Cowgy 59y (S8 SISTL Wl o0
sz (8308 5yl o« S5l 5 (S pulod
u_.S)J 9 J_.wl.’ o‘)_o.ﬁ u_i.:))s.._m MLA)Q KT W) 9
S el e o eanlie BB i 5

YT

. 3,5
o s )len 50 Jlogion LY0 Jodomn S gine

09,35 ;0 (5,0 sime jebdy ge dlawy 10158l casllas

slows g loyo @ Zwly (U5, Jeua

P 3laws (1) Jgore JrwsS gise 31ans (1) Jlogjon5 i swmnS s o bawgi (2L 3,0
- () - () g B Al Y
- () - () Lowsio i85y 1Y
() () T ST
Zopol) o (4) Y (X¥Y) o o9t
VY (ZovY) ‘A% paiSie dguo T +)
VA (ZFY)Y) NAARYH) bsgie g0 1 +Y
Y (7)) VY (oY) a5 bl dgup0  +Y

Y soled B (5095 AYAY Gliasls il g Coauig


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

S5 59,07 s olT Oloys 5 Jlagios JidumSsins  OA

O399 e g Sy (Rdge S0 25 8l aiile
Moo ial38l
oolaiwl 5 gilw Bolar Lo sanlllas &gd bl
Global Photography slza oeSwgile,s o,
300 Lage olasy o ,leis cy> Review (GPR)
pos digal oS > Lo gasllas slacgogis
Gl (ompz S Brge (59 (2Ll g 5 eolinul
P9y b Sl 3ok g cnl 1) g Gleys 4
Mol @9t e ot Sz 5 olael LB
D)3ey3 5§58 Slalllae 05l oo Slpidny «olydys
S i 9oy 5yt sz o b IS
aalllas cpl @ls a1z 358 plonil ae cnl ,o YL
St oy 5 b Jlagions JpoemSyine ol oL

el ol o il pin Cols, g p
(s g S
oled 11y 095 i clye dlie B oy

b ) Lo Guios ol plil jo a5 Slhlews g Jw
Ayl co pdlel caslosgal

References

30 oL g Price lawg a5 (6,50 gadlllas 4o

30 S e ¥ ul il o Slee SU5, L bLS |
azan FY LGy wad plal Sty 0] ‘sm_;gﬂ
b Sy lge Ghiled )3 Gl Lawgite (Lo
09,5 WYY L awlio o Wl xwlid 09,8 0 /Y
oli8l e ZOVY e gasdllas 1o 04 Laiglo
Al Copg a Cawd 170 BV s loge olows
Obis plays aziaa VY Lk 5o Jlegias 09,5 )3
L oleys an Cons 295 2B jebay a5 Wlosls
b9y Ll 039 oliad (6 bl b il il
bl Price gasdlae ;o leyo a mul Sbj)]

JARRREX & g4 alaio 4o hair clipping

Y .
PSR s G 090 59 = 4 b saddllae o

Do Job )3 (Sl )lse (FFF) Jlegiens 09,5
Ol Olsen gaslllas o ais 5158 e oyleyo
/?/Y 9.'_.»)1.» 09)5 399 /Y Foam 09)5 o) uo)‘j_c
5o Sldllas ;o Mol gy Congy (S g )|
Pt Ol St g Jslome a0 a3l

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 soled B (5095 AYAY Gliusls ialiyj g Coanig


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

AR

OLea 5 (5 dionn oot

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 soled B (5095 AYAY Gliasls il g Coauig


https://jdc.tums.ac.ir/article-1-5069-en.html

[ Downloaded from jdc.tums.ac.ir on 2026-06-13 ]

559,07 ol Oleys 55 Jlagios JduuwSgime &

Comparison of the efficacy of niosomal minoxidil with conventional
minoxidil in the treatment of androgenetic alopecia: A randomized,
controlled, double-blind clinical trial

Simin Shamsi Meymandi, MD'
Rezvan Amiri, MD'

Maryam Aflatunian, MD!
Abas Pardakhti, PharmD, PhD?

1. Department of Dermatology, Afzalipoor
Faculty of Mecine, Kerman University
of Medical Sciences, Kerman, Iran.

2. Department of Pharmacology, Kerman
University of Medical Sciences,
Kerman, Iran.

Corresponding Author:
Rezvan Amiri, MD

Department of Dermatology, Afzalipoor
Education and Treatment Center,
Afzalipoor Campus, Imam Highway,
Kerman, Iran.

Email: rezvanamiril358@yahoo.com

Conflict of interest: None to declare

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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