[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

( revEw semeL

~

A Review on the Use of Lipid Nanocarriers in Anti-Wrinkle
Skin Products

Fatemeh Rezaiel

Majid Saeedi?
Rezvan Yazdian-Robati’
Javad Akhtari®

1 MSc Student in Medical Nanotechnology, Student Research Committee, Faculty of Advanced Technologies in Medicine, Mazandaran
University of Medical Sciences, Sari, Iran
2 professor, Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
3 Assistant Professor, Pharmaceutical Sciences Research Center, Hemoglobinopathy Institute, Mazandaran University of Medical
Sciences, Sari, Iran
4 Associate Professor, Department of Medical Nanotechnology, Faculty of Advanced Technologies in Medicine, Mazandaran University
of Medical Sciences, Sari, Iran

(Received January 30, 2024; Accepted May 16, 2024)

Abstract

Functioning as the human body's most extensive organ, the skin exhibits an intricate, stratified
architecture. This architecture consists of distinct layers: the epidermis, dermis, and hypodermis. Collectively,
these layers play a crucial role in safeguarding the body and upholding its general well-being. The aging
process of the skin is complex and is influenced by a wide range of internal and external factors. The loss of skin
elasticity and firmness is a consequence of these factors, which ultimately contribute to signs of aging such as
wrinkles, skin discoloration, and diminished radiance as people get older. A comprehensive understanding of
these factors and their impact on the skin can lead to the development of more effective methods and products
for skin care, capable of slowing down this process and improving skin quality. Recent advances in
nanotechnology, driven by increasing consumer demand for beauty products, have prompted the development
of novel methods of skincare that are aimed at minimizing the appearance of symptoms of aging. Therefore,
nanotechnology in skin care has emerged as a recognized novel and effective approach that can provide
efficient solutions for combating skin aging. Nano lipid carriers have been introduced as one of the key
innovations in this field. These carriers can effectively enhance the penetration of active cosmetic and skincare
ingredients through the branched layers of the epidermis, which serve as the main barrier to the penetration of
substances into the skin. These nanocarriers enhance the stability of active ingredients present in cosmetic and
skincare formulations. When it comes to cosmetics and skincare products, nano lipid carriers have several
distinctive qualities that add to their potential to improve efficacy while simultaneously minimizing side effects.
They facilitate controlled release and long-term diffusion of active ingredients, ensuring continuous and
uniform distribution of active compounds in the skin. Hence, they improve the biocompatibility of ingredients,
thereby reducing skin irritation and enhancing skin tolerance to active substances. A wide range of nanocarriers
is utilized in the dermal delivery of cosmetic and skincare products. These include nanoemulsions, liposomes,
lipid nanoparticles, ethosomes, niosomes, transferosomes, nanocrystals, as well as polymeric and mineral
nanocarriers. Each of these nanocarriers exhibits specific properties and mechanisms of action that effectively
improve the penetration and efficacy of active ingredients into the deeper layers of the skin. In the present
article, various types of nano lipid carriers have been examined as effective vehicles for delivering active
compounds into the skin layers, along with their mechanisms of action. Furthermore, the latest anti-aging and
anti-wrinkle products containing these nanocarriers have been discussed. Scientific investigations have
demonstrated that the use of nano lipid carriers in the formulation of anti-aging products can significantly
improve skin rejuvenation and regeneration. These products, by enhancing the permeability and stability of
active compounds, exhibit better efficacy in reducing wrinkles and fine lines, increasing skin firmness and
elasticity. It is also anticipated that with further advancements in this field, more innovative products will be
introduced to the market to meet diverse consumer needs.

Keywords: nanoliposome, nanocarriers, skin aging, skin drug delivery, anti-wrinkle products

J Mazandaran Univ Med Sci 2024; 34(234): 183-199 (Persian).

Corresponding Author: Javad Akhtari- Faculty of Advanced Technologies in Medicine, Mazandaran University of Medical
Sciences, Sari, Iran. (E-mail: javad.akhtari20@gmail.com)

183


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

o)l s (S B)yee—L colS Bibha L ae
(IAW-199) 11€el Jlw )5 PRIC o)laids  @)len § W 0)03

Cuugy Sgpas sloaaglys ja aud gloygolagiliap)lS pgigye

' Lo, bl
CTVEREVE
"0 Olges

F 635 slg=

2 3uS>

5 Sl o3 5m 5 03 cpody! Jols ST 505 4V 5 odony (5L Ol Ok g o 55 5 Ol ety (g
Jolse alhons a5 Sl Gt AT 3 65 gy (6 S oo sl OT ST oDl L 5 0y 1 Cliblons 53 Slo= 25
Pl ol ) o 5 el Salg 3 el 3 e 53, VU L8 e 15 ST o (dae S 5 590
QT&\;_.:,JL;&Kij&wgs‘afjﬁjx,\;;uyﬁ\p|5t&u4uugTdu;@gx,;@@}wti,m,
G555 DY g 5 la g sl 4 oeie )18 o Sy S35 245 S0 5 ol ol Sl sl aen ABTT 355 e sl
G383 ol (lald iy ias nl 1) Can gy CadST 503 S STy g, pl il g o0 S 358 o0 S gy Sl e )
S Sl DY e 5 (2T 51 Jliss il o ol on (2§ 3550 93 OB S 5 e LB 231 L 87 50
5 3,505 &K Ol st S g 31 Bl 0 0555 9 (5l cayp! Sl ias JEalS 1y (e SISl oS el (slail 5T 5
Olsieas gl sl ol 5U s 15 Can gy (6 b ablin g 6o T,18 sla,Sal,) Ll g5 o 45 Sl ki il S50
Wl ol 5 jme cbilod slow | 28lgs 5 Lol )T OV geames din) 55 45 age SCS i 5 LIS las)sT 5 51 S
ol e Ol s & sl (LAY G b I (w3l 5 GReT o5 5e sl se 38 65 5e  sbas Ll 5 oo s Jul 5L
LsLbDJJ}T)é))b}_’.-}»dw‘s‘j_?-‘d)‘u\_LliLAJA[:-}SUJ‘L‘RFA.&SQ}L‘ S o Jos S gy J s 4 550 55
)u_[:ég;lﬂbé\wc\f.u)b6:,&4;.,&5.46&;}”6.,\:.;:5L;LAJAB-}SU.J;BQ@;LEJ)U:JI)‘S;&LL@%—GQUT
Sde Y b sl 5 adsd 1S talay Eeb s ol 56 opl 5 oo mdlg — ool )T OV gams Sl o )lse alS
3 gt 8 3T gy 53 S50 5 pslin oy oty Jlad SLS 5 g oo ol la S5 5 ) oS b o U 315
Sy oo il 531 5 oy SIS o5 S 48T el (i sl ol 56 S5 51 K05 (S 5 Ul 08 S
03Ul 5y g0 il — 2oy T Y gmmes g Sloysls 53 s sl 56 3l (glos 28 (s S o 6SST Jlab 30 0
Lo ool 56 5 a5 50 clap g5 il 3 clap s s clap s sl ecsibad ly3 5L clap s bad gond gol 56 1,8 a1 3
Mu_éuJ.;6%_“:;&”u;;i,k;\)tmd“u};udumiiﬁ.mu‘)ﬁl,};u@m.,,;i@mjé,ﬁg
Cadimn 155 (s 1 4l adlllae )3 bl a3 Sy hoe slaaY 4 Jlab 3l n (6518 51 53545 3 5g 53 &S
5 S g3 Lo ol 5 ol Jas s gy SlaaY 4 b SLS 5 3585 5 e sla Jul Ol o (sted (sl Jul 5t
Llesls QL& cade (Sla g 1 Tl okl ity Lo Jalo 56 ol (S5l €575 2l 5 (6 e DY e (o il i
3l 5 w53 S Sactr 3y Bl o (Sl Y puame O gV 303 53 (S (Sl Jol 5L S o3lizal o
Lyl 5 LacSy o 2alS 53 (6 (A ol DS 5 oIk 5 6358 SRl DY s 0l ST sl S sy
)J;ﬁéua&L.533,@,&;\&?&.,u,,z@c,w,,.g;ﬁ‘;bﬁ;,t}r&,md:.ilpn:&g)vu)u@ﬁﬁ)
53k 03,587 1y OB AS 5 ez (ki (slajli A5l 457 Lsd 4 e 5L 4 (5 541y 8T 5 Y guams chine)

55}2.-Mdha:)jbé‘&ﬂﬁ:@b)})bcwﬁngﬁ:c\AJsblecr)j}ms}SU:‘sAzlstslbbj'g

E-mail: javad.akhtari20@gmail.com S, o 5 slas ks ouSCiils el by oKl oy LT 73 03l WV e shS 1065l — (5 01 S92 i giumne g0
Ol ol oyl (S ool o3 ¢ g srmils Sl 4SSy 5 SLacs 5B oSl ¢ (SCb (655 U i | it yIS7 (g gkl )

Ol el ey dijle (Say oo il (5 3la gyl 0 1Sl ¢ K pamila 16 03, coleal Y

Ot sl O3 (S5 p e oKl ¢ Sl st o pon 04555 ¢ S sl Daiond S0 skl ¥

Ol sl el Oy 5le éﬂj Nl“’ eli.".;!ué.:}; oy sl sle UEHN géﬁﬁé;,\.’é‘,}\} Uful:.':dl; ¥

VYNV D i o VBN L Sl g gl b ARAANVARICHISEY R

1Eo 1 113 « PRIC o)Laid «@)lg2 § (w 0)93 ohdjle (i) ol slEibily dlas \AKE


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂ: g wl.la'] anbls

s sokle SoulS oS« e Ken oS
bl (F-9)0 55 oo (S50 5 3, Shes 0313 S
5y S5 Jo 5 (Sl acS Ty 2y o s
G plobolasl glaalas ades jlo,5 baasd
S gt 8 Sl il Gads (V) dlzs Sy
(Do 5y ez Sl eilodd slgiiy sy
0315 Cws 5y JHAWDNA o5 b b fals
313 1 IS o el o g s o 5
SIS S b s G5 9 (355095 Slas sl
LoV eSSl S0 Jelse 31 AU Sy 6o

N Lzwn 15 ay s 1515 6 Jelse

o gg s 5l g0 3 585 M& -
= 5 rbge s S s Sleals
ey s &8 wal o Sleys Jelge 5,5 &l
0 5 Dspe Ola 2y 5 Gl der
29013 5 (5558 el a0l> e S eanl B 5 5

] St Cvane Sl 5 2
aw S SIS o i3 05 5 dse s LS 5
(ol 0503 s =V IALST 35 Sy s 40 s
(Intercellular) Jgw s e =Y (Transcellular)
e Y Bl (o 0 g0 g0 35 e Sl S
45" (Transappendgeal) < 5 VJL.,_@ Ol 3l e
SLad 55 (3 o308 G b lef ge g Jlisl ol

(‘\)Cﬁw‘ AJL.w Ade 95

SIS
o3litul 3550 (5515 5 ole Ol e & (6555550
AR B O S ) IV I PO g
3355 3 Il e Ly o ps o a8 i 55 o gl
=g S e (T 3l o) g 40 (554 5SS 5
S5 U 3l eslizal (13,08 o g Y gramms
350 Db 4y ot adle s Caliies Slasj - 5
Sl sl b o g lagsysls ol Lilad § 15 an
Dl ol mloo > Ll 5 03 55 S S

doddo
5ba S a0 3 e O ) 56855 ey
wors o JSi 1 O Os deoys Yo IO Jsane
Jlse 358 55 O 4yl b Dl e oy
ST 5 (olasd 5l ge 2l el sle anil ol Lo
30 sLes U8 53 s S (o0 foe (ST
ool Y 3l gy 303 2 O Oyl i
(Dermis) ¢, «(Epidermis) ¢ )dy! ol 0s jrey
J=E6 5 oYL Y eyl (Hypodermis) o) s
5054 oe5 slacS ) W5k 48 Cul Sy otalie
A3 A s il e Jls s el s b
LS a5 s e on LSKES 1) S gy Calies
(—ar gLl gl 5 G Gy T
DB p03 03 e sy (o S e slad S8
Sl 51T Sy Jladenl 5 a1 O3NSl
5 Sl i Ollanil g sl 4 cditen £33 Lo
OIS g T Sl S o ST Sz
eV Lo g iyl sl L3l (K
Olsets sy Y (5 Gras (p)3 gt 3 55 o Lo~
@Ewwxjtjm@ys\aﬁsssjﬂc;ﬁ
LaoT a6 ¢ o slad shor 1 bites &Y ol S

-] ol J:g;d cbﬁdﬁ 42.61? sL.:.m;:.‘:_JT

S St
LSl Y s lad gl 5SS e R L
O S e 5 358 0 S ol e il
P g a3 9 b LS el 5 003
SUI5 52550 sl ool 4085 sl 6 5SS
Bl s o sdoe Sl al lashe 2S5
Sl Sl S s b 44 ok ks (o DA
WS a ST (Sais )35 Sl ol wile
Ci8 W 5 a6 T35 g T

Jb;w}‘}.%‘&jﬁj@j‘)JJﬁ‘fbjj@‘

TAD  11€eW 13 « PWIC a)laib «@)g § ¢ 0)9d

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy slaas)ghd )s 3 slaJslagdl sp)5 p )91

(Lol goed gl (Lnd3 cLasley a0y o o clap S Jols
It sl OV geame o) (WAl e 9 (sl
gy Sl &5 ) oLl aS” At (gdas 5150
Slge L el s ol Sl e 5 L4151 a5l g o
O8N0 LOILST 5T 5 ALE (glaejlas ¢ jdne

pilsd 55 2 sa sU L gl sl pamy 5 G
3 085l G5 ol o3le &G Oy (21T
N B N S R N G S =
DT (Y358 oo s w5 " ze gl Ve Y alde s
b S8 58 s S5 o s S35 55000
SlaY LT 5 )05 L Ol of o 4 3150 5L
oo G 1 Sy 5 3050 56 glo S o T
5l ga S YYNAS oo et in LaOT gl Js o
Al S 3 Sy s Glrp S 3 aemy 5 sba
LaotiSp 5 el prald codiiS odn oS 5o jo T
O 5o 0 03lizul Lt(:j.» D)

Lol il L oS 56 gy5ks ol glacd i
(el 0l o an oLo )50 33 O A o e
b al)T psls alysl g il)T el dlise
C IS HU LS T dge b e Ol
LB 5l (1 el 0k S5 G515 s Ol i
(T3 58 o b yme b S5 Slil 35 5 5 Shes
e sS DU L s b sl s S5
Gl Glols Al 5 e a8 55 LSKi5 ol )T 5l ge
(b o Cd Cengy 69y sl 4 &S Al Jlb
L dgmame oS 5 A8 o oo (i ls 4 1)
;.___f;pa:gjp\}s;;w};g;.m;@w,\
L o7 il OV 03 53 Jlab 5 (6152
plesl (o) Cnl amsl 215580 i sla ol 5L
Y a5 L Juals G 1 elizal 5 3 5t
5 g 0as LS 457 3505 ol en 4 |y (g3udaze L5
e a5 Cowl (gl 5 S 3 g 5 LB
dns o Olis et Slallas (Y9055 0 5 5 Shes

Sl 358 6 f e pbay Al e ba ol 5L &S

@_;\w—w:ﬁ\j@u..u)ﬂom)w,d&
903,58 (613 pe e s, s s S iy ol 5l
ONLIal s (58555 956 51 6 5 g0 slas )8
sl o Sl milg 5 (BT wle
Y pazen 5 Lo gy (6 i 53 05l gon 03 3 Laldg
SIS HU 39,5 L dlos gy TS 5 sl 5
Sl s 6,5 e DU (e ol 4 D)3 4t
Sl 031l s & S350l 4 S 15 Oliies
Tl b ol 5 5 Gas 358 Sl o0 5 S S
LY gams g 40 S5 ol limd [l |y Calises
5 Olis (I 5T HL LS o <SSV i ]
4 s Y s b s 536 OB S 5
PR S PP IV P UM
ngjé%b&lfﬁﬁ,m\;buj;\&u}
s opl 33 A3l 35T 5 S 5 G gy b el Joe
sl s FL SN OBTIS lap S o0 s )
G i ol il - AT DY pasme
355 LLONL sy eSUds 5 OTas s
gl—e O3 9L leslewl 4 S gulg Llas
a4l (,)‘Y 3yl a|,@4idzi|~\€;.—6ig_\)-\'
UL LOW)5 55 a5 5 slge ol hde 51 5 e
b s e slge Sl s (D356 S S b

Al r SR Ddda Ok 3L ple 5 Sy

il = )T DY e -
LS T suls 51t Olojlow YA Jlow 5s
T ¢3153 (FDA) Food And Drug Administration
o3lizul (gl p 45 SLS 5 1wl 03 S w5 4,01
«s3LeSTh (61 OF 5l S L 0Ll O 0,
w38 ks el w6l (sslly
(Famn Olsion (5T el IS5 (Dl 0
3l g b o8 G &S 5 e N
039 i oslimwl 5550 3U 55 5l 5 Gl (G5LSTL Wuis

Y games 5l ol Jols T SIPECONS

11010 133 ¢ PRIC a)Laib «@)ga § ¢ 0)9d

ohsjls Ak} eolc oGl alss (VX%


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lEnlb gwllé] anbls

2 St SLas s 15 0 5555
ol 4SS slaul Y yams Lg,\,gg,r&,w\
. g .o . & 1 - /.

OB WS o pze iy 359003 Jalge e L S 5
o) (B ssbar timen 5L 3 OV puasme 6,8 Ll

OLEl o T 5o 2ilig 5 al)T Cais &6 ,i

sbed O3 41
GO o3Il (g ST (gla ol (sled 1) 550
T30 3 a8 sy sladd 5148 dmes e glY e e
G D3 5L 58 e LSKES (e oS
DLl 8 55y liie 55 g O dhar 51 oLl
) o) P (33 o 5 Caws kT (Slag,ls S 5
OLE ) o8 Cpa 5 0l SIS L slas,ls VL
S RSV P Y F L S gy WH N YR LN
Dl aS b e Gy FLE YLl
O3 5L )3 g8 o sy 32,k Sl 390 (6 pdud 54
Y guamen 533,558 Gl owlie Sl Jol el (gd
‘_;LA(:; “..Jl:éTA.é Lgl.n(-;ﬁ 9 s S g3l Cadl e

.(YY)Jﬁ@@QJ}ﬁMQVWjowg}bJA

S sl Sy Sl Y 5 b iy mdlag - al)T
53252 50 Il 52l oIl (5550 o5k 4 5 LS
YE-YANWI A sl 3l 1y mdlig— il yT (slaes T 3
SLesleods J =8 lay o b Jal U iz
il 5 Dl i 56,8 5w 50 e ke SY b
s o Gl 1y Sl o)l se 9 Lsd oo hde
Lae g5l codbed S350 clap g5 s ol gd 5ol 5L
la ol 5U cladbioy S50 clap g5y il 5 a5
o3 eslaul 550 sla ol 55U Cl‘,j\jl e 9 (6 eds
u:_&l.).«—u_":.ibT Slros gl 8wy Slawysyls
WO oyled p guad)diien
03 S s Jul 5 51 oslinnl 4w ) 5 anllas
S35 ol 48 Aas e Ol &S 5 s Y puamea
LS 53, Ses 5 5 Sl e 15l Al 5 o8
(S350 ol sl 3L Asl ¢Sy s Y s
o Al B ol Sl o A s ol )
Frosdhe 3 sk o oy 530550 3l sn O S
sy JLEST 5 o Cohl (i sl ol 5L ¢y
Foee el g 585 5 s ) poa Jleb
ool SalS 4 el ol ST Wl |y Sy

gy lygsls 50 b Jelogils

s»—:? Jelosit

Jlow ;S5

RESTE

(V) g Slasgnls s e fol 5 tl};l N osled poad

TAV  11€eW 5 PRIC a)laib «@)g § ¢ 0)9d

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy slaas)ghd )s 3 slaJslagdl sp)5 p )91

S s Lad s SKss i il i3l 6l o Vg ans
3V g ged ANV 55 o 03linl OT (g 5Led) S
Ld gy Y ad S 5 5 L bl
30d 4 556 5 KT 5 CangT gl cpdls Jow
(s S cba¥ s Joblo o slaid o
DL s S5 dbaaY sl co3lil 4 Lap g s 5 Shos
et 53581 1 el gl 5 ls (S LOT  oeba
2 et 5 L3S Gl b Syl 035
Sl a5 Sl (55,0 LOT jos aa uns
Ol amy Ol g5 (o0 1) Lop g smed (dpas ¥ 5 ataions
¥ I sad S5 (ULVS) Y S5 slad &5
Slapsssed s MLVS) Y i slad s 55 (OLVS)
(FYFV)s S (gduaadk (MVLS) (gla Vo

S 53 Shee 15 51 0155 o 1y s 5
138 Gk ¢t 4 e 055 JUal

:(Conventional Liposomes) J s-axs sleess 5 ()
LL sman b (b ladd sad e s o)
Foom J3l s p 355 S5 Ulse & Jg ST Ot
A

:(Charged Liposomes) ,ls,L 5“(’55}‘?:] (v
#3558 SOk Slwe =3 Usb 5o laok slaess s
H;g@f\_{&hr)jxj s e 0L 1 g YL
il 5T 50 05 S ) samen j5 LOT LUIg
S5 53 (SSlals S slaadlr Lw 5 SIS 5
g g 0slizul

Stealth stabilized Yol o Cois LS“”(’}JJ;:J (v
Lol 5 bpss Ju LS\A{})';::.J p! :(liposomes
Loty S5y b5 5SS (oo s sln oy
235 o s Bl m el oS S L
g e et tia s pe Joea )3 mea 5 $SOL
(PEGylated Liposomes) sds « LS, sLap s s
As 4y pl L;L:Ap)’_mjjl &4 gos

LacsS ,mee d ol gl slrp s s—d (F

Sl i LaoT (Stimuli-responsive  liposomes)

s (Elagis guineensis) |3 slass

Jolss Ol 4 il 5 o0 oS Az OIS T
Jlo 5o oS lasdllas H5 .5 i oslatul Cow gy 5 3l e
&S 8 bl 251, 8a 5 Sawatdee Law 5 Y+ YY
S35 51 ghas ¢ J5e 0 a0 lae (55l Gs.ibT(;
5550 0T S1HLS 5 s 4S5 (SLNS) dal g
4S5l 0L s o ISy pban 3 8 1,5 oL
oemld g L g (ol )l Lol (o g O gl y
oo 3 e sl Glmesls U aslas 5 i
350 Do sbae S el ply el a8 5 g
&S s 5 e s b ) Sy b a5 b
sl 53l 0T sl )l Gl g onls i alS
I35 5y YAV Jlu s 0L 5 Chen .ro)sls
sep 45 (EGCG) oNE (oS UE ) 5 E poole
5l Cbablone (g o antlid (6 58 (OIS T
sa b Sd DI SL O o | A Ly
O3 PU s 3 gL SIS ol 5l o s S
Il Joel e (61 058 la Julo Ol oty (5]
(Cbiblos gl o 0T SUls Sb5, L g
Ol B3 5 50 Joome an Il 5l 50 Okl 5 S5l
Gl ol o S350 S 3l Ol K mls o
SE el 5 Js 55w b sl slodiS )l puel
Iy S $Ysb 1St 2T Ll b Lza EGCG

Lap s sed =
Glp i o Sl 51 (S Lo s
l_apjj.;J s vy Olal gl o Sl gsls
534S dzea IS8 65 S ke 455 5SS
CwslsT Y 33 o Cwss o U693 0N &S 0T
P58 Jetilind Lapss s ol i 0,5 o0 3
Il Ol yeay s dd pds Ll el
ol i Sl o s ol ok yind g S
I3 2l S WOT S 5 3 Ol 1y I 2l 5

11010 133 ¢ PIIC a)Laib «@)g § (i 0)9d

ohsjls (S eolc olEibSy alss \AA


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂi g wl.la'] anbls

355 g Addu s s |y (LI Y OT (gl gee clas
S S VST (slap s sed VST Sy 58 1) 550
SLapsisd o Sl G5 S Sy 358 03B
Vi slapaisd cml mesdle A ls 55 5
3K e 51358 dsb ja ) ol e wils
Jote 1 Ja gt 3N L 5SS Glad 5055 5588

(Y o)led j guad) LS 0

il oy 03 Lap 555 U 56 5 ) o oS oY 0ol 9
3 S gk T DS 5 6l ol Ol il 5 0 USG5
SLaY 4 OLS 5 hman sty b5 ST foe 53 KT

.(Y’V)J}SL»J.I S 3 55'“’

3 Ol o g s 5ed $Sd T Conle L

s T (2T 5l Jolo s 65 Ol g2y 0T
3 @)})-;:J O g g0 95,5 oslazal Cwyd g2 9
Cbablons oyl Jases ol 3 Jlad LS 5 L 5l
Lad g go b glbod 510G 5 658 ke 5 S e
o b 31 51 358 g s has e I,
Gk 3l s S o S35 p (S men U/ 5 IS0
s e 5B (L Y L e Ao el
5o PRI (S ol B g sed ¢ poen
- S R TCRTS PR TN Py
ESatonr il S g 0315 a3l 53 5 sl 53 1y Jleb
22 5Ll Gl La i 5L £ 55 ol s JEalS
S Lalilys 85 Ok o peul G 25 Ab jo b ke
PTG daodiS o gb o 06 b (slap S )3 i ot

.(\'f’)uﬁj}@ JKM Eo u;'f.'.) QL&JJ 9

@313 0k @ S3lalST 7 s Gl gn 095 52
(bt o b (phand S0 55 (S o bl 1) 55
el plsal g 5T o ble Lo pH ALl
ins gr O bt b (S 7S sla0lte

o= :Immunoliposomes) Luse 55 s—J 5 a1 (&
T Dlabd b JUlS 55 50 slaconl 5T sl bap s 5
a5 T eyl 5 50 s il gi b U
El s 8l L 8 e ol sl sl
Ly gn 3505 0955 S an 4y s

Active-targeted ) Jlss Licsn slaess 5 (7
L;u“jj_&} 5| PEINEIERTY 6U(ﬁj;:,:5 :(Liposomes
Lap 55 JLb (5,8 o i o DL |y g oo
AN sle Slad gl b o5 52 Jolos (5 0y 2 5
£33 0 1S ol 3 by g 5ol Sl ool 5 s n
APFFY)s 55 oo

5 Golweslel (oS 5 5550 53 (gdaze Slalllas
ol Lo ol ol izt Lag g5 pd Dl s
ST 6 55 b gid JVouil Jals eSS
SLacS sl ol ks oo 3 JT IS ol
s g edS L/ e s Lap g5 5 o il
WS3L Y O byt Jols Jylize L 5 sladoT 3

~l~—~xﬁh¢3};§ﬂ£“r~«él§»-
s tes b Y 55 G dSS s bap s s st
Cevgy Flo Ve S 5 5 )kl Bl
o 4 Jhomenr Oy ge 4 Ll g e ) S5 5 s
J= o5 b ap g5 50 (FAIASL Sy 5 SB35 550
AT W5 or Gy (FLo Y O gl pin 4 5
LY i a5 5 KT e bl
¥ ol Ll gl b s i |y Sy
Wapsised 53 35msn ded S5 ST 558 Loy (S
LS o sl Sy el (595 o &Y S e

&Aljlji_wﬁd_ajb)qbbﬁ_w:)\ ..\_a‘};‘sa‘\f

TAQ 11€6 1 )33« PRIC a)laids «@)led § (W 8)9s

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy slaas)ghd )s 3 slaJslagdl sp)5 p )91

Sy b oS 5 STy o g e 2alS G15T
PN AL e Loy il 5 (las 8 L S

S 5 LU0 Low 5 Yo ¥ Jlo s (glandllas
B e T e e
G el D glis (gl LS (0 IS s
iy Lap 355 5 s plonil Ll S gy 55 43 5 5
el 5 0-dzy 65 Jsally 055, L Olejann 5 b
NGRS R TV UV S JUL SN
(295 LIS oS 5 Sl (0S5 O 5a
b b Y 0o ST Olanbil) 5 i gy S0 051
48 das o Ol gl sl Ol | YL NS,
93 iy Jls gladzy 51 S5 S
Sl (slr oSyl sal (5351 el K g g5 g U
(POl (St Sl g pbge Josos S

B e R L P P PG ST
Ll 555 bl 5 Ol (OIS 5T ales
20T 2, s Cand T S - ol
L g Y YVl 5 lanlllas . AS o 3 gdms (g 5Lug,ls
33 pose 03,5 Ay Coda b L5 5 Tran
358 5 ST 93 S 35 S (355 S
3l G o pse 4S50 DL gl S pll Sy
DPPH(2,2-diphenyl-1-picrylhydrazyl) (s »3 JISSsl,
(reactive oxygen species) ROS (s,lgs oUls 9 ol
La s 31875l i 213 DL ) g 5 S8
s o0l S Cliblous 3ae D55 4l 5o
Y pamn 1 ok Sl m a5 3, e AT S
NCIDIGIW y-J R W)

i 555 5 (EGCG) oL oslS JLE !
O3l Oluil Hi 0155 53 4 L b S 55
(523555 e 655 55 g b JB 55 ol it
Lit Lo 5 YA Jlw 53 &S (glanlllan 55 Il 5 - Kan
ol 5 Il ks ST plnil 231,88
A edalie J5 33 I len SIS ST 31 &S
i 35S 9EGCG Olajon Jo o 45 33 0L )

Sl S Sy L3loe 03l ¢ DB (el
dujagélﬁb)b.@|wxéﬁj|é;k
o Lap s s plal OHLSea 5 Bi Law g Y44
56L 35 61 OT Ol (sl ol & Ol 2o
Gl L oslimul el g Slays 51 il 53l
Loy et 3585 80la D3 ol 5 (slaps 5
rlis b5 288 15 ol Sy sy 53 el s
G335 5m Al 5 e L g5 5 ol ol g lie 55T
A5 5 S e 6o S e 53 1) Loy e
(DAST g 585 |y Lo O3S U
36 Lz a8 Ly (S e 058 s (slal
6‘4&3%)3.&5@6;}1? Cogp 9514 | T
plxil LSer sMallya Low 5 YY) Jlo 5 S
I S 0l el Ol 4 Lap g5 sed o3 8
sefp by 55 Sl BB (e S35
oo Seslil Ly ot lad iS55y s
ol 4yl (Slap g5 sd 5 Lkl 4 ESTL AN Ol
S S ML 5 O S DLl 1l
slaails oylae g9l> 6\.»3(:})'}?:3 9y opl oLy
Sl S ol S5 Ol e 0155 o |y o 0543
NS 5 53 6 s Jedliy b g o 25
TG Ol 4 glos 28 5 gy Al e
ST lad&isly oaiS eS| Ol sens Jas b Ol
S8y 1S5 51 6,8 sl 55 5 5 g o3linal
5SS ol Jelge s UV ansl Lo s o7 ()
Suln Lol 5 gm 0355 gn sl ()T 4 53 (gl
SIS sYicel Lo g YN8 Jlo 3 oS glandlas )|
ok (5,18, Sp s (sl bl Al pll
313 Ol gl 3 Sy 53 (RA) &K 5l Aol b
SN (ST (SIS I ST 3 il o g od oS
s 0L (gladisDe |06 g bas |y eyl 5T
gy 40 eSS 5l 385 Sl 31 Eaol g 5
S Al S 5l ol Slapassd pl Ll
GSLadLSG sl il 5 Con gy S Cbablons (51 0 ol

1o 10 113 ¢ PRIC a)Laib «@)g § (i 0)9d

ohsjls Ak} eolc 2GRSl alss 19


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂi g wl.la'] anbls

Col= C-Vit Facial Serum £ ©O9)2 S 5150 4l
Canno (LS o o 55 1) 0SNS5 5505 Sl T
SR 5 a3 Rl Sy Sl 5 ol
P gy ) SBSS 3 2 o (B e Sl e
Clinicians Complex Liposome 15,5 5 &y go O e
Jr 5 el o Sl oS S gb o 5 (5 S g0 p S
50 WSS, Mol E el s Okl s sl 05552
OIS o 03kl Can gy Gosy> 55 8T 5 Ols ST

.gL.w\oMéGb‘\ oJMJ}&)QQYWﬁ_Lﬂ

Lap s il 5 =
A2 e IS5 gl el e s s il 5
V53 ¥ ST Lad K55 L alin 53 48 dizs
S SIS g b (55 5) S 5 S 0
xS s S8 3G (g 50)
Lol el o555 4 s (IS 5 5b & ad ) atile sl
SRISE ¥ G s Sl L el
Wl gl e )3 45 (5 2gy o a5 6
o 3l G b S OT ted s 4 g il
L Jsbw J1o 5o b ST (i Y @ el
Sz 51l p s el 5 LS 358 ke o b
dsle) e sand (V islous LSt (gddS aie
S0 wile pelaw oSl (Y (ST sl
YO LV o3 5dmme 3 (Sl i ¢S L CSLST6 ) g
62 F Slml A 5 Y 55 (Y 5S ol Lo
St )3 53 JHUT (K s Sl S ol

.(9\)91— (F 5 (aya Ve 5 ’Y}w ‘(’5

&l 0T 5, Shes 35 sl o Ol 5K, &K
3 b = T ples )3 LalT 5,8 5 28
L g YOIV Jl 5 a5 glasdlles 55 .0Vl g9,
&l sl ojlas (i plasil LS sDag
Cbblons b ba oS (65l 5 (s S ol B 53]
oS 3550 53 OT (63 Shee ol 5 51 Ol jan
e S0 sl oplas & das s OLE il S
sl obas (53t S ol 08T ST o0l
S sl olas 457 Sl o3l OLE lap s sd 55
ST 5T Gl I Clblons (61 oSl gl
2 e Jeale S Ol e any SIS oo 5 el OT
O35, 5 4 (6 s B0 s 50 5
S| AT ol e (AA) LS5 ST
23 03,28 pban OIS w5l s LUls s
Slasdllas 53 355 o ealizul slyT 0 g 4o )3
LS 5 Maione-Silva Lw g 457 Y414 Jlo s
Sols slap a5 s 53 1y Lol ST (23 5 plonil
AT 25 1 Sllae ks 5 4 g i L
ol 33 el ST 35,8 &l S 47 515 Ol
| g5 OIS 2w (hdm Sl I3l 4 i a5 e
3Bt slacaaT ilujl 5 Lacwdly b bou g
Ormea s p ol s i 251 ST 5 UVA
OM)sls o530y Al Sy ST idw Sl LS
Slap S 5o Lap s sd 5 s Lol s 50 8
Y pzmen ol Gk 2005 5 m9 EST5 2ms (6 s
sl 3,0 5525 HL 5o s el el (g5l (o)l

Christian Dior YAA? JLu ;s |y (6 et 50955 0357 3

S5k 03 35 sm (5 el (a5 5 Lo 5T 1Y osled Jauer

=R p3558 53 okd S JWb osle kil o8 2 Sl el
OF BBYY) - Christian Dior Capture Totale
®v) sl osbas 5 ACE ) by« QL0 578 Rovi Cosmetics International GmbH Rovisome ACE Plus
©A) C ol Setare Longevity-C Serum
%) C ol Sesderma C-Vit Liposomal Serum
®v) Q10,5755 I-Wen Naturals Ageless Facelift Cream
1) Jusy J5 Jafra Cosmetics Royal Jelly Lift Concentrate
() (Ll 135 ¢ iS5 6 9T) s (5la 205 5 s o jlae Russell Organics Liposome Concentrate
®A) Ol BT o5y 5 6Ss, s dl ¢ Bl 5 Clinicians Complex Liposome Face and Neck Lotion
@) ISy Perris Swiss Laboratory Active Anti-Aging Face Cream

191 11 3« PIVIC a)ladd «@)led § ¢ 8)93

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy slaas)ghd )s 3 slaJslagdl sp)5 p )91

SeUl Sl 09) il A pind Skl s OT
V)3 o g0 S gy 42 6 g3 585 PR3 o 5L

S sl S S5 (RA) sl 685l
5T Gad&oaly (285 o Sl e DS 5T Ol e
OLHLSes s Yicel v g odis plosil andllas )3 358 oo
Syl Aol b ok (MEL (slap a5 1 (shdu 1
5 SIS BT Clb s L5l Sy 55
53U Gl 5T 655 p OV 50 5 Solee SIS
4S ol osls DL gulss 5 s S =S o5l kYl
Il a5 51 Lo g5 ol S sl 035 ) e
o 3 315 SIS 5 WU ¢ SnST| 5T
LS 5 53T la IS sl 0l 5 S Sl Clablows
AL 58 o0 S gy SOES 5 2 5 o

U Ser 5 SQUIZZAO Law 5 45 anfllas S5 s
Cliblone 5 gLalis 5 (28 8 plowil Y2 ¥ Sl s
Ol ey o557 htslind 1o e Slap i 5l 5y
Q10 s 3T 55" (sl T 0l 51 J 25 (1o s
Qa\ﬁwdg|sgwuuw@u,uwu
5 Lacadls b 55 lgas sl Q10 @3T8 g
Dol (lislos 51 eSS bl ods (s5La3k podyl o

bapsses -

slal 53 s olST J5S05s bbb ey o0
33 S GBS ) g 1yT5 5 5148 Aizer 56
LAl ) g AL 5 o0 JoKi5 5T Laoes &K
WOT (6 i3 5 Gl o sl (51T #Slol L
Mol s pdcm A S5 Lap g5 g (V0D 50 0
de)b(}j)_f' Sl O g0 3 sl (V) An
S ois el s asle L'Oreal &, Law g VAV:
3 35k 5o e s b osls 5 (ot yT SV sams
SLredisS ke 85 5 L (slag S 5le el
a.«\_...sr.:nj Sl sl o liS O g e L;Lar;cc,..u};
(VDo liS 0 5 5 50

Avadhani Lw g Y417 Jls 55 &5 glasdlas b
SEGCG (531 slap s sl 5 e plowil 251, 80s
Silmtig LT 1 51 5 g 15 Sy, s
wls el s oo 3 ol Gl Coda s S
mad 5 oS S 33 a L o]y ske andl ) Clablos
Jsmt 350 Sy A 5 M8 5T S 1235
Sy 3 oz S8 HA S EGCG agy (sag 540l 5
(s sdalis 03U EGCG L 40007 & S |EGCG
BV Ol g 5 JB sba
kb A5 aeb JT IS5 & Q10 0 5T
35 dlaz 1 ST 5T Jale oK Ol e 4 457
OF oo eJl I LIS o Jos Sy (5 el
Slaalllas js .l o 2l w2153 Jsb 55 O s
L b s AyUnin bw g Low 5 Yo YY Jlo 55 oS
o5 il 55 I3 al &S5 31 o3kl (Gl 500 ot
N rlgdlCOQlO Gl s Cw g b 25 12
G 5 Cand 63585 0T 53 oS C B oS
£ola Y _as gn 03lial ¢pl o gdle das oo OLLS I
adlles Job s 5 Qb}_‘.{@_au\f;l: olas of
S das g Ol aalllas ol ol L edalin
i S I gl Lot Sl sl g5 il 55
S A Cdlad (L 58 0 05liel COQLO0 Jul> Ol 520
Algieg ins oo R ol Gy S5 25 L
p ks (T p315) 53 Jless il 55 5 I35l plisl
30kl 53 pds Cad 550 53 059 4 5t Dlelllas

O 5 Y b (58S Dle (s (b (slacs

bap g1 -
F @YU Sl U s Gl d 555 g s 5
o S sl sla ol al) 6T b dzen J 501
N P A e ) g
#3555 S0 55 GO o s gold shd
Seme SLap s sd 3l 5SS S5 651l gl

oIl AT 53 J el VL Clale 5 g Clew 5 s

1o 10 113 ¢ PRIC a)Laib «@)g § (i 0)9d

ohsjls Ak} eole oGl alss 19q¥


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂ: g wl.la'] anbls

el Cmo Ll gy s Qv\—gck-odrw«f@‘
el 457 150 Ol e 4l sladle s (2l,T
3L 5 sl ol 435 355 01> (@YU Sl L
Sl g p s ol db- 5o U alda )5 305 )
ol T 53 eslizwl (gl b L i on o3l ol yT el
Sl gl Joel 50 L $U Slaptns Ol 54,
G 31 AT LS 51y Jlb 310 555 5 s
(S sla ol gl L b o a0 5 Sy il
=t S8 Sl o Sl Jol Lt
Oy g0 S5l Jal> ‘51_&(';.“4:.»«' ol ey Loaa
s oo 03 et otsle3T 53 o sm
(G S ool 31 enlinanl U ool 0 1Sl
(D (0875585 Ale s gdoms (S 5 Ol o0
SLjglean pp b (Sl (aulse 5 S e ool
R P R T N S PRy R
3 Lgla;,:mf b 45 59y e Ll WSon 5ol T
el Ok 5o Caliee o Jol 5L (g5l DY guams

AL 3 g e (SAlg 5 D)

23 S s Jeal b g5l Y e o T -
sy Sy 3 &5 5 b Yy

0375 d gmesS 53 S sl ol 5L 55518
5 Smtd SV e 53 GV feily (Jld DLS 5
LY a1y Jlad 3l ge LSl 55 oo LOT 3,05 &S5 s
54 (6,8 s gy 3 5,0 sadsle b
3ot pnS 5l ST 4 |y LOT 5 Shes
Sl 5035 6,5 sl (s e 3lsn oy
S o e 1y OT 15

) B0 s 50 Sl bl OV pome oy
Sy OIS Ly ablie (gl ol 5 5b 4y 457 15
5 tlies DS 5 Sl oSas g ok b gy
oS &S o 5l e 5 LrekiS &1y ds (ST 5T

Aas gl 3 sy OSNS

o b !l el (EA) doml S5V b b oS5
Gl g1l 1 5> Jb S5 B (sl 00
AT 8 ey 6 el o e L)L
sl Jole b g o Gl Ste Vb (S5 5558
2 35 3BT i slge & 555 o sl (3L
laalllas ol (UV) iy s 2 ol ysle andl 5 me
Cada L Yo YY Jlw s 0 Kea s Mohamad L
S0y 65y R EA 5 I Chibw ST L))
OT Cd by 5 HFB4A Oludl G gy Sy pud
UV 5l =56 I sl 53 OIS 51 Claloes (g
sl bod g (sLap s o 45 1 OLE Laasdl A5l
At o3 b S GG EA L 05525 L
5 45 o ol 1, TIMP3 5 TERT (Col1AL slai
Gl S50 pl by ins o L2alS |, MMP3
T Ll 5 o oS A (o 85 GLa0IST| STEA
Oludl G gy 531y (6w Ligy 5055 Lot 1, O3NS
s LS
osb s dad 552 o3l gl slael 51 (S )5
513 55y gL pseSila 5 s)se Sy 3 03,28
ol Cﬁ)}_ndg;_,w\ o.,\.&oz\zol,i‘}é:éc)wlhe)>
O et 5 o Rl ST BT sl 5T
laalllae 5005 OLES 25Ty 550,00 (6)lge Zolled
Do b 5 5 gdemes Lo g YoYY Jlu 3 oS
BB SLres)ss Gilmdig 5 dru
ol gl 55 Chlne b3l 5 S b SIS g
AT Ll a3 (g e Sl i sl gle
o Sl r)j}:.; 4 ol o osls Olis (i r\;&l
1) s Al SIS Al s 5 555 gl 5o Slablows
33 0T 510l g e 457 das oo OLES 5 das oo 4SSl
S S V)3 S el 6&4_1)"— 9 2l OY s
La Jool 516 (555U Sl o3lizl b (6 1 Y g
gj)l{jl.u\r.;—ea{@hm S g3 ¥ ojlads J g 5o
5T pilsd ae 5o 1) Jal 5 (g 550 03 28

- O.i;a:j:.wf S o (VFVO) RS o LGS bl

191 1€ )33 ¢ PIIC a)Laids «@)led § (W 8)9s

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy slaas)ghd )s 3 slaJslagdl sp)5 p )91

Syt OV guames 53 03liiul 55 40 Sla Jol 5L 2¥ oslods Joua

i) Jis esle S el Jobst
(Wad) o2l C ol La Prairie Skin Caviar 0 geed gl 56
A,C by Marie Louise Vital Nanoemulsions A-VC
(VAVADR) Al &S 2 E Lancome  Bioperformance Creme Super Régénérante Absolue JpS 5
o Cosmetochem Collagen Stimulator Factor MAP®
Jss) LOréal Plentitude Revitalift
A VABVEYY) (5 507 4l ¢ il )b & T (K, 5 0.5 413) S 5l ol S o Nuvoderm Nano Gold Anti-Aging Lifting Serum e (sls Job- 5
2l 59y I B 5C 5AN ke s
A (sl ba sk ol ok o2 4 o2y 5 TE I Chantecaille Nano Gold Energizing: Cream/Eye Serum
Mo 3 565 oo A (Sls 5028 S Joyona International Marketing Nano Gold 24 Hour Cream
E bz - SI02 Lancome Renergie: lift makeup/microlift eye
(A-AY) 3o jkas sl ey sl 5, Q10 5T Dr. Rimpler GmbH Cutanova Nano Repair Q10 Cream st S350
# Kol 5 ¥ Kl gLl g sloded Amore Pacific lope Supervital Extra Moist: Softener
ol 5 6l 8y 5058l 93507 8 U sii 5 LesS Lo ks s, Scholl Regenerations Creme Intensiv
obw g 4ls 525, Chemisches Laboratorium (Dr. Richter) NanoLipid Q10 CLR
(4.YY) bl g ol g5 Jls b Az Lancome Niosome + Perfected Age Treatment (1Y
Slid 5 g0 Sk 5SS 555 3l oS 7 5 e e o jlas U et s Simply Man Match Antiage Response Cream

b T sl 5y 50 55 s 2L sl hlejT
(ol 3y g0 53 il Gl Kb Sy e 345 ol
5 =T sl oslil 5 Dol g jlwe 53
(o 5 Il OT 53 odd 0l Sl 50
Sboul b dUlg o 35 OB aiS U e Olis )3 8T
Condy opl 35 4 Y guams SLET Ol ISl

ozl o gran Sl b ol anlllan oy

s e WWAVD UL Ol (SKi osle

References

1. Tiwari N, Osorio- Blanco ER, Sonzogni A,
Esporrin-Ubieto D, Wang H, Calderén M.
Nanocarriers for skin applications: where do
we stand? Angewandte Chemie International
Edition 2022; 61(3): €202107960.

2. Lopez-Ojeda W, Pandey A, Alhajj M, Oakley
AM. Anatomy, skin (integument). StatPearls
[Internet]: StatPearls Publishing; 2022.

3. Abdo JM, Sopko NA, Milner SM. The

applied anatomy of human skin: A model for

ol 5 e e 53 (oS Slallls 5 b

V_.,:s&.j LaoT oIl Ol el g3 53 b Jolom 56 o)
Jpamms o5 4 s ol 5b .l 0 plonil 0T 51
355 85 s Aol Kb dizs 23lg )T
QS&.A e =l psaS T s eslizal gl —lia
I Ol 93 S Jod 51 1k b gt o
SIS e 5 Ly o3Il 55 ki 5 SOk Oljn ks
OV peme Il ool b dS slonl G gy 6l = 1y
& i S o ol 5L e Bl - 1T
5 Sl 03,8 sl gy 4 Glaygols sl 1y L

Loi\ﬁo))&&.&w‘gﬁj_ﬂfdl:-)b{)%)baﬂq

regeneration. Wound Medicine 2020; 28:100179.

4. BiY, XiaH, Li L, Lee RJ, Xie J, Liu Z, et al.
Liposomal vitamin D3 as an anti-aging agent
for the skin. Pharmaceutics 2019; 11(7): 311.

5. Ahmed 1A, Mikail MA, Zamakshshari N,
Abdullah A-SH. Natural anti-aging skincare:
role and potential. Biogerontology 2020;
21(3): 293-310.

6. Hollmerus S, Yousaf S, Islam Y, Khan I.

Isoflavones-Based Liposome Formulations as

1€ 133 ¢ PRIC a)Laids «@)lgd § (W )9>

ohdjle (i) ol slEibily dlas 1qic


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂ: g wl.la'] anbls

10.

11.

12.

13.

14.

15.

16.

Anti-Aging for Skincare. Novel Approaches in
Drug Designing & Development 2018; 3(3).

. Tobin DJ. Introduction to skin aging. J

Tissue Viability 2017; 26(1): 37-46.

. Zhang S, Duan E. Fighting against skin

aging: the way from bench to bedside. Cell
Transplant 2018; 27(5): 729-738.

. Bolzinger M-A, Briangon S, Pelletier J,

Chevalier Y. Penetration of drugs through
skin, a complex rate-controlling membrane.
Current opinion in colloid & interface
science 2012; 17(3): 156-165.

Aziz ZAA, Mohd-Nasir H, Ahmad A,
Mohd. Setapar SH, Peng WL, Chuo SC, et al.
Role of nanotechnology for design and
development of cosmeceutical: application in
makeup and skin care. Front Chem 2019; 7:
739.

Gupta V, Mohapatra S, Mishra H, Farooq U,
Kumar K, Ansari MJ, et al. Nanotechnology
in cosmetics and cosmeceuticals—a review
of latest advancements. Gels 2022; 8(3): 173.
Effiong DE, Uwah TO, Jumbo EU, Akpabio
AE. Nanotechnology in cosmetics: basics,
current trends and safety concerns—A review.
Advances in nanoparticles 2019; 9(1): 1-22.
Souto EB, Fernandes AR, Martins-Gomes
C, Coutinho TE, Durazzo A, Lucarini M,
et al. Nanomaterials for skin delivery of
cosmeceuticals and pharmaceuticals. Appl
Sci 2020; 10(5): 1594.

Is it a of Cosmetics, a drug, or both?(Or is it
soap?). Plast Surg Nurs 2008; 28(4): 195-197.
Gautam A, Singh D, Vijayaraghavan R. Dermal
exposure of nanoparticles: an understanding.
Journal of Cell and Tissue Research 2011;
11(1): 2703-2708.

Ahmad U, Ahmad Z, Khan AA, Akhtar J, Singh
SP, Ahmad FJ. Strategies in development

and delivery of nanotechnology based

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

cosmetic products. Drug ReS 2018; 68(10):
545-552.

Kligman AM. Cosmetics: a dermatologist
looks to the future: promises and problems.
Dermatol Clin 2000; 18(4): 699-7009.

Ahsan H. The biomolecules of beauty:
Biochemical pharmacology and immunotoxicology
of cosmeceuticals. J Immunoassay Immunochem
2019; 40(1): 91-108.

Ruocco N, Costantini S, Guariniello S, Costantini
M. Polysaccharides from the marine
environment with pharmacological, cosmeceutical
and nutraceutical potential. Molecules 2016;
21(5): 551.
Fytianos G, Rahdar A, Kyzas GZ.
Nanomaterials in cosmetics: Recent updates.
Nanomaterials 2020; 10(5): 979.

Paudel KS, Milewski M, Swadley CL, Brogden
NK, Ghosh P, Stinchcomb AL. Challenges
and opportunities in dermal/ transdermal
delivery. Ther Deliv 2010; 1(1): 109-131.
Akhtari J, Faridnia R, Kalani H, Bastani R,
Fakhar M, Rezvan H, et al. Potent in vitro
antileishmanial activity of a nanoformulation
of cisplatin with carbon nanotubes against
Leishmania major. J Global Antimicrob
Resist 2019; 16: 11-16.

Kaul S, Gulati N, Verma D, Mukherjee S,
Nagaich U. Role of nanotechnology in
cosmeceuticals: a review of recent advances.
J Pharm 2018; 2018: 3420204.

Singh R, Tiwari S, Tawaniya J. Review on
nanotechnology with several aspects. Int J
Res Comput Eng Electron 2013; 2(3): 1-8.
Asfaram S, Fakhar M, Keighobadi M,
Akhtari J. Promising anti-protozoan activities
of propolis (bee glue) as natural product: A
review. Acta Parasitol 2021; 66(1): 1-12.
Santos AC, Morais F, Simfes A, Pereira

I, Sequeira JA, Pereira-Silva M, et al.

190 1S 10 133 ¢ PWIC a)laibs «@)led § (W 2)93

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy Sloss)ghd )s 3 sladelagdl spy5 p $)9)e

217.

28.

29.

30.

31.

32.

33.

34.

35.

Nanotechnology for the development of new
cosmetic formulations. Expert Opin Drug
Deliv 2019; 16(4): 313-330.

Chariou PL, Ortega-Rivera OA, Steinmetz NF.
Nanocarriers for the Delivery of Medical,
Veterinary, and Agricultural Active Ingredients.
ACS Nano 2020; 14(3): 2678-2701.

Bilal M, Igbal HM. New insights on unique
features and role of nanostructured materials
in cosmetics. Cosmetics 2020; 7(2): 24.
Scicluna MC, Vella-Zarb L. Evolution of
nanocarrier  drug-delivery  systems and
recent advancements in covalent organic
framework—drug systems. ACS Applied
Nano Materials 2020; 3(4): 3097-3115.

Asadi P,Mehravaran A, Soltanloo N, Abastabar
M, Akhtari J. Nanoliposome-loaded antifungal
drugs for dermal administration: A review.
Current Medical Mycology 2021; 7(1): 71-78.
Yuan L, Pan M, Shi K, Hu D, Li Y, Chen Y,
et al. Nanocarriers for promoting skin
delivery of therapeutic agents. Applied
Materials Today 2022; 27: 101438.

Pandey S, Shaikh F, Gupta A, Tripathi P,
Yadav JS. A Recent Update: Solid Lipid
Nanoparticles for Effective Drug Delivery.
Adv Pharm Bull 2022; 12(1): 17-33.
Bayén-Cordero L, Alkorta |, Arana L.
Application of solid lipid nanoparticles to
improve the efficiency of anticancer drugs.
Nanomaterials 2019; 9(3): 474.

Pardeike J, Hommoss A, Miiller RH. Lipid
nanoparticles (SLN, NLC) in cosmetic and
pharmaceutical dermal products. Int J Pharm
2009; 366(1-2): 170-184.

Plyduang T, Atipairin A, Sae Yoon A,
Sermkaew N, Sakdiset P, Sawatdee S.
Formula Development of Red Palm (Elaeis
guineensis) Fruit Extract Loaded with Solid

Lipid Nanoparticles Containing Creams and Its

36.

37.

38.

39.

40.

41.

42.

43.

Anti-Aging Efficacy in Healthy Volunteers.
Cosmetics 2022; 9(1): 3.

Chen J, Wei N, Lopez-Garcia M, Ambrose
D, Lee J, Annelin C, et al. Development
and evaluation of resveratrol, Vitamin E,
and epigallocatechin gallate loaded lipid
nanoparticles for skin care applications. Eur J
Pharm Biopharm 2017; 117: 286-291.

Sala M, Diab R, Elaissari A, Fessi H. Lipid
nanocarriers as skin drug delivery systems:
Properties, mechanisms of skin interactions
and medical applications. Int J Pharm 2018;
535(1-2): 1-17.

Gulati S, Kumar S, Wadhwa R, Lamba S,
Batra K. Nanocosmeceuticals: Novel and
Advanced Self-Care Materials. Handbook of
Consumer Nanoproducts 2021: 1-26.
Fakhravar Z, Ebrahimnejad P, Daraee H,
Akbarzadeh A. Nanoliposomes: Synthesis
methods and applications in cosmetics. Journal
of Cosmetic and Laser Therapy 2016; 18(3):
174-181.

Assadpour S, Shiran MR, Akhtari J. Chitosan
coating of anionic liposomes containing
sumatriptan succinate: a candidate for nasal
administration. Nanomed J 2021; 8(2): 132-139.
Liu P, Chen G, Zhang J. A review of liposomes
as a drug delivery system: current status of
approved products, regulatory environments,
and future perspectives. Molecules 2022;
27(4): 1372.

Abbasi H, Kouchak M, Mirveis Z, Hajipour
F, Khodarahmi M, Rahbar N, et al. What We
Need to Know about Liposomes as Drug
Nanocarriers: An Updated Review. Adv
Pharm Bull 2023; 13(1): 7-23.

Nsairat H, Khater D, Sayed U, Odeh F, Al
Bawab A, Alshaer W. Liposomes: Structure,
composition, types, and clinical applications.
Heliyon 2022; 8(5): e09394.

11010 133 « PRIC a)Laib «@)g § (i 0)9d

ohsjls Ak} eole oGl alss 19¢


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂ: g wl.la'] anbls

44. Andra VVSNL, Pammi S, Bhatraju LVKP,

45.

46.

47.

48.

49,

50.

51

Ruddaraju LK. A comprehensive review on
novel liposomal methodologies, commercial
formulations, clinical trials and patents.
Bionanoscience 2022; 12(1): 274-291.
Mehravaran A, Nasab MR, Mirahmadi H,
Sharifi I, Alijani E, Nikpoor AR, et al.
Immunogenicity and protection effects of
cationic liposome containing imiquimod
adjuvant on leishmaniasis in BALB/c mice.
Iran J Basic Med Sci 2019; 22(8): 922-931.
Zhou H, Luo D, Chen D, Tan X, Bai X, Liu
Z, et al. Current Advances of Nanocarrier
Technology-Based Active Cosmetic Ingredients
for Beauty Applications. Clinical, Cosmetic
and Investigational Dermatology 2021; 14:
867-887.

Desai J, Mallya R. Development of green
coffee beans extract loaded anti-aging
liposomal gel. Indian J Pharm Educ Res
2021; 55(4): 979-988.

Yiicel C, Seker Karatoprak G, Degim IT.
Anti-aging formulation of rosmarinic acid-
loaded ethosomes and liposomes. Journal of
Microencapsulation 2019; 36(2): 180-191.
Han F, Luo D, Qu W, Chen D, Hong Y,
Sheng J, et al. Nanoliposomes codelivering
bioactive peptides produce enhanced anti-
aging effect in human skin. Journal of Drug
Delivery Science and Technology 2020; 57:
101693.

Tran HM, Yang CY, Wu TH, Yen FL.
Liposomes Encapsulating Morin: Investigation
of Physicochemical Properties, Dermal
Absorption Improvement and Anti-Aging
Activity in  PM-Induced Keratinocytes.
Antioxidants 2022; 11(6): 1183.

Chen W, Zou M, Ma X, Lv R, Ding T, Liu
D. Co-encapsulation of EGCG and quercetin

in liposomes for optimum antioxidant activity.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Journal of Food Science 2019; 84(1): 111-120.
Dag D, Oztop MH. Formation and
characterization of green tea extract loaded
liposomes. Journal of Food Science 2017;
82(2): 463-470.

Maione-Silva L, de Castro EG, Nascimento
TL, Cintra ER, Moreira LC, Cintra BAS, et al.
Ascorbic acid encapsulated into negatively
charged liposomes exhibits increased skin
permeation, retention and enhances collagen
synthesis by fibroblasts. Scientific Reports
2019; 9(1): 522.

Che Marzuki NH, Wahab RA, Abdul Hamid
M. An overview of nanoemulsion: concepts of
development and cosmeceutical applications.
Biotechnology & Biotechnological Equipment
2019; 33(1): 779-797.

Dhapte-Pawar V, Kadam S, Saptarsi S,
Kenjale PP. Nanocosmeceuticals: Facets and
aspects. Future Science OA 2020; 6(10):
FSO613.

Dobke M, Hauch A. Targeting facial aging
with nano and regenerative technologies and
procedures. Plast Aesthet Res 2020; 7: 1.
Talegaonkar S, Rai M. Nanoformulations in
human health: Springer; 2020.

Ferraris C, Rimicci C, Garelli S, Ugazio E,
Battaglia L. Nanosystems in cosmetic products:
A Dbrief overview of functional, market,
regulatory and safety concerns. Pharmaceutics
2021; 13(9): 1408.

Zhou H, Luo D, Chen D, Tan X, Bai X, Liu
Z, et al. Current advances of nanocarrier
technology-based active cosmetic ingredients
for beauty applications. Clin Cosmet Investig
Dermatol 2021; 14: 867-887.

Salvioni L, Morelli L, Ochoa E, Labra M,
Fiandra L, Palugan L, et al. The emerging
role of nanotechnology in skincare. Adv
Colloid Interface Sci 2021; 293: 102437.

19V 11l 3 ¢ PIIC a)laib «@)led § (W 2)93

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

gy Sloss)ghd )s 3 sladelagdl spy5 p $)9)e

61.

62.

63.

64.

65.

66.

67.

68.

69.

Sapkota R, Dash AK. Liposomes and
transferosomes: A breakthrough in topical
and transdermal delivery. Ther Deliv 2021;
12(2): 145-158.

Avadhani KS, Manikkath J, Tiwari M,
Chandrasekhar M, Godavarthi A, Vidya SM,
et al. Skin delivery of epigallocatechin-3-
gallate (EGCG) and hyaluronic acid loaded
nano-transfersomes for antioxidant and anti-
aging effects in UV radiation induced skin
damage. Drug Deliv 2017; 24(1): 61-74.
Ayunin Q, Miatmoko A, Soeratri W, Erawati
T, Susanto J, Legowo D. Improving the anti-
ageing activity of coenzyme Q10 through
protransfersome-loaded emulgel. Sci Rep
2022; 12(1): 906.

Ayunin Q, Miatmoko A, Soeratri W, Erawati
T, Susanto J, Legowo D. Improving the anti-
ageing activity of coenzyme Q10 through
protransfersome-loaded emulgel. Scientific
Reports 2022; 12(1): 906.

Verma P, Pathak K. Therapeutic and
cosmeceutical potential of ethosomes: An
overview. J Adv Pharm Technol Res 2010;
1(3): 274-282.

Zeb A, Arif ST, Malik M, Shah FA, Din FU,
Qureshi OS, et al. Potential of nanoparticulate
carriers for improved drug delivery via skin.
Journal of Pharmaceutical Investigation 2019;
49(5): 485-517.

Aggarwal D, Nautiyal U. Ethosomes: A review.
Int J Pharm Med Res 2016; 4(4): 354-363.
Sguizzato M, Mariani P, Spinozzi F,
Benedusi M, Cervellati F, Cortesi R, et al.
Ethosomes for coenzyme Q10 cutaneous
administration: From design to 3D skin tissue
evaluation. Antioxidants 2020; 9(6): 485.
Kazi KM, Mandal AS, Biswas N, Guha A,
Chatterjee S, Behera M, et al. Niosome: A

future of targeted drug delivery systems. J

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Adv Pharm Technol Res. 2010;1(4):374-80.
Ramanunny AK, Wadhwa S, Gulati M,
Singh SK, Kapoor B, Dureja H, et al.
Nanocarriers for treatment of dermatological
diseases: Principle, perspective and practices.
Eur J Pharmacol 2021; 890: 173691.

Hameed A, Fatima GR, Malik K,
Mugadas A, Fazal-ur-Rehman M. Scope of
nanotechnology in cosmetics: dermatology
and skin care products. Journal of Medicinal
and Chemical Sciences 2019; 2(1): 9-16.
Mawazi SM, Ann TJ, Widodo RT. Application
of niosomes in cosmetics: a systematic
review. Cosmetics 2022; 9(6): 127.
Abd-Elghany AA, Mohamad EA. Chitosan-
Coated Niosomes Loaded with Ellagic Acid
Present Antiaging Activity in a Skin Cell
Line. ACS Omega 2023; 8(19): 16620-16629.
Mohamadi N, Soltanian S, Raeiszadeh M,
Moeinzadeh M, Ohadi M, Sharifi F, et al.
Characteristics and in vitro anti skin aging
activity and UV radiation protection of morin
loaded in niosomes. J Cosmetic Dermatol
2022; 21(11): 6326-6335.
Starzyk E, Frydrych A,
Nanotechnology: does it have a future in
cosmetics? SOFW-Journal 2008; 134(6): 46-57.

Solyga A.

Dahiya A, Romano J. Cosmeceuticals: a
review of their use for aging and photoaged
skin. Cosmetic Dermatology 2006; 19(7):
479-484.

Sonawane RO, Deshmukh AS, Mangrule UE,
Shinde SA, Mahajan HS. Nanotechnology as
a marketing future. World J Pharm Res 2020;
9(6): 889-903.

Nafisi S, Maibach H. Nanotechnology in
cosmetics. Cosmetic Science and Technology
2017; 337-369.

Raj S, Jose S, Sumod U, Sabitha M.

Nanotechnology in cosmetics: Opportunities

1o 10 133 ¢ PRIC a)Laib «@)ga § (i 0)9>

ohsjls Ak} eolc 2GRSl alss 19A


https://jmums.mazums.ac.ir/article-1-20567-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-03 ]

ul]lﬁnﬂ: g wl.la'] anbls

and challenges. J Pharm Bioallied Sci 2012;
4(3): 186-193.

80. Lohani A, Verma A, Joshi H, Yadav N, Karki

N. Nanotechnology-based cosmeceuticals.
ISRN Dermatol 2014; 843687.

81. Chauhan A, Chauhan C. Emerging trends of

nanotechnology in beauty solutions: A
review. Materials Today: Proceedings. 2023;
81(1): 1052-1059.

82.

83.

Battaglia L, Ugazio E. Lipid nano-and
microparticles: an overview of patent-related
research. Journal of Nanomaterials 2019;
2019(2): 1-22.

Montenegro L. Lipid-based nanoparticles as
carriers for dermal delivery of antioxidants.
Curr Drug Metab 2017; 18(5): 469-480.

199 11Se 10 133 . PIC o)Ladd «@)led 9 G 8)93

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20567-en.html
http://www.tcpdf.org

