N13AATUNI9EMTN (Percutaneous absorption)
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2. oy

N139ATUN19AINI (Percutaneous absorption) fie nalnusedfinsTuruduiavdsine
yosnilHumsimis oredaniey o1agedusiuRmilslasendeniaduniadevateidums
hufuiiossngriianziifiadavderuimiadignszuadon udeengrifietuzitimng (Allen
et al, 2011)

Topical dermatologic products fio nansasifldmsimTuansd wazeengnsfinanis
1w Tenudutu Unllesvienquinmidsuinniiin viiessngrismandvine Tneideldefiuiing
fonla fendfazunsndusinuiamifaduuugn (stratum comeum) wazasngnsuiiaidiull vie
Rvistudu udligeduidiidssuulnadouden fogreguuuudl iy onedu Tadu J7e 1 Ty
awsd ansazate 8w visenatawmes Wusiu (Allen et al., 2011)
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1luases wazdsey Uluasasy, 2550)
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2. YUIANSIeN (dose)
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3. Whnulanudulsznaudue lundndusiuazsiiniulanuiamnd

4. @UNT0AINIUIINTY stratum corneum LUFsRmTInanaslUle wazaunsaidsluds
I&J 4‘ 1 a L% 4
\Weotdesnge) Turnilala

5. eeanslieangnamisenty aunsagnaeduruiviludmnseuaionls

6. linalmAna1n1sui seaeAarsaiduumanmi

a

7. ldgnihanglaeeqdunsdniinis

8. lignviaelagnszuiumsunivedesluiomi
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sEUUIEEINIUAIRIS (transdermal drug delivery systems) fie szuulnaeNdIdAaY
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anusaunsndainfmils uazgngaduiingszuulnadeudeniielueengrsiooazitmng fuiy
Rvifsiaduuinadldowdlildotosdmnedmiunseengnivesfendify fegreguuuui
Toun unukly (patch) wazszuuthaaenies) wu alnloy winlsurieunluddatu Wusu (Allen et
al,, 2011)
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Skin penetration R nsknsassiedAg lUTuRnds Teedidedn

2 1 v A

Q27 WINUIAD

aifmzl,ﬂmmaiumiaaﬂqwé (Allen et al., 2011)
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HedAgyineTvaznglusienie fAe oTuazithuny (Allen et al., 2011)

3. ALY
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ﬁmﬁfﬂﬁuﬁmzﬁﬁﬁummﬁqm fifufiuszanufesas 16 vesimiingh Unmauegnguen
$1me fmnamun 0.5-4.0 uw. luaamzundimislnuaifidunsaeeu pH 4.0-5.6 fvhindn 3
il lfun (Walters, 2002)
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3. M3supnuian Aavdsvimihlunssududanusane wssnszunn anusaniou-ou
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C% 1

dla a %4 U ¥ = ¥
72901 T UL IRTUL DY USLIUUTIRIN UNLASAN (’f]iﬁqJ}ﬁUw’] Wluasoy uazdsiny iLII‘lJ’diE)EJ, 2550)
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3.1 lasvasaanid

ﬁ’mﬁfqﬂszﬂaulﬂﬁ’aa%y’uﬂmﬂ’wm8] a4 4 1dun epidermis, dermis, subcutaneous Lag
appendages

3.1.1 Epidermis

Lﬁuﬁmﬁa%’juuaﬂqm finumuUsEann 50-150 um lLifivaendonundss a1501m0s

LAZUDILALANI) 91RENEUIUNITUNITIUSENIN9T U dermis uas epidermis Fu epidermis
‘Uizﬂauﬁw%’ju stratum corneum, stratum lucidum, stratum granulosum, stratum spinosum
uay stratum basale Tnsusiazduianntummudduandudstuingiomisiiuuen uazvanasn
sonfuilaasioly dausdu stratum basale TusnauRsty stratum lucidum Wuwadinveaiidned]
Fimoy TuunsrududnTenilain Viable epidermis Fafiteulusisneg 19U cytochrome Pas0,
esterases wag serineproteases LufU Faa1unsaiinnszurunisuniuedsy o7y prodrug
anunsaUdswdu active drug 1 wavensasianee yilvanUsinamesiiefianunsaduniuiamis
1§ dudu stratum corneum Wuwadiamilsfinnends Tneildwadimdayldnaiussann 14 Su
Tumswauanwadludy stratum basale TlUiludu stratum comeum wazldinandedn 14 Judl
wadludu stratum corneum %mqﬂaaﬂaaﬂimﬁuﬁiﬂa (Walters, 2002)
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U 9
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ca o o 1% < =i & < caa ]
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snwagaarenundulydudaiuieaddnafss 3uSendnTenilean Prickle cells %38 Prickly cell

layer
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3) Stratum granulosum %38 granular layer Wwaaluduiiianwurniuunazuneas \Ju
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LWARTIRAIUITUNIINTY stratum spinosum L5uE keratohyalin granules @zauagUsuiaun i
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4) Stratum lucidum LAl Ut U I N e LUUNINTITY (Suneslimiudeiva way
Tssla

[
o

5) Stratum corneum Fuilidutuuengavasiinis ilugadNWauITUNIINTY

stratum lucidum @edipas1AuasanluadauIUNIN 395380791 keratinized cells wwaalanwaly

a U a A

WUUHINLSEeTY 15-20 U Seedafuuiy Jluduunsnegseninetu adtensusgniiyusgsoun
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anwagtiisenanizdn brick and mortar model At usnANUNAgATANUMUIRAES 10-20 pm

Aandsusnainuiian laun daile wazdwin daniuvuiussana 100 pm wadianiluduilidy
¢ al v A A = P T )

waanaewad warliddunfvadavgeasneanlunasaainaieiludlea 4u stratum comeum

Usznaumielusiudesay 40 lasiuevay 40 waviriesay 20 laguiinu Wy ceramides, free fatty

acids, triglycerides, cholesterol uag sterol \usiu nmsgayideunvzyibiiuduiiamilauivseunn

Y

Wuge Fulvduly stratum comeum 9zad Wz wasihTuniuen Tunenduiudlelmilsduda
JUPINUTULY stratum corneum axUN wasihdurule Wesanniduduusnanvessanmeivilagu
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{Ravhmihnduiivundnsin1sBuriuvesansingg wWidsnanienneiliamia (rate limiting barriers)
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3.1.2 Dermis (YUNUILN
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a v o [y ) . .o [ A A = [
Avlatuilaginaaunandu epidermis Inuvundszan 3-5 uy. Wuillaigeine iy
(connective tissues) Mutdulelusiu laun collagen (75%), elastin (4%) uag reticulin (0.4%)
Ll collagen yiuinngawsaaA1queieIvd1aq aglusianiy elastin Inininglassadiaiini
a = | PN v o Loaa = & ¢ 8 v a ! I3
iineugavguliuniamis u dermis fidenlvaisundssas ansemnsuazeandauuniead
YD UFLDBNINIAT AIUANANNAY UARMYITeIs NI uenanddediidudszann vie
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UWNH09 WArdlu19dI1vae appendages baun souludy douwite wazvuunsnaglutuil (e
uluasos wazdsey uluados, 2550)
3.1.3 Subcutaneous 38 hypodermis
g 1d a v & A Y g LA [ [d
YU subcutaneous LUUNINUITUNBYAABINIIINTU dermis HaIuUIznaunaniUu
d’l’ = Y} I ~ U 1 ) v A [ a v 3 . .
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Aelus1antey Aelutuliduaend I nSUYUAIE15911NS 89NTLAU LATTUVDWFLDDNIINRINNY
wagilidulszamunuedmiuSuauidnsdeunsing (Walters, 2002)

3.1.4 Appendages Usgnausie sieallusiu deuvie wazYLYU (Aulton, 2007)
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4. migﬂs‘z’mmaﬁwﬁq (Percutaneous absorption) (Aulton, 2007)
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h Ao AmuMuNYesRavadu stratum corneum
MnauMITINa1 fue idedendAiigusiuionisldd esdanauifcd

1) dwiinlaanash (f1nd1 600 Da) Fsagvilsanduusyandnisuns (D) fennn

2) auanansalumsazatslulaty wasluhmnzay dwastedn AC Fansiidin

3) fhendfauiidian K g9

4) ﬁgwaaumméﬁ

5) laifivseq

NstgImMeEHImIS WY 115V nswualUsd visensinusuiy Mmenddgluguuuueiniieg
anunsneengysTRIvTsdusingg Tuegiumnuaunsavesiedidy N1seenuLuUTULIURMSY way
USnadidesnsliisneengnd sumisiiedlimeimlanansoeengnsléd léun (Aulton, 2007)

n. fuuenvesiivils tufe liiiansgadu Tnesazindeuiduilduunsy vuivis iediss
davhanuazoaianils Jeatuuawan Jastunuas vienisidiniasdonsdmiuusimii

9. Appendages liuf deuwie sAeuluiudmsunsinwan gdeuuaiide sziunaunie
viofigyuuudmiumInsefumsinveidun

A, meludufimdeine sufdundunie wu senqvsndnwadin daya Sudsnisuasad
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¢ elugname Tnenmsgaduinuduions udneduddesuulnaioudon wu uiuuy
Hlafiu unuulzalaluandiu (scopolamine) wazusuudzenauinia 1usiu

Forfunsliemaiante duneuusn fenddasdesaranslusiiunionsyansen Senni
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Nuvdensvanpenandfausydusswinsenitufuimledu stratum corneum wagunsrudluluty
Ramfasines aundumadsioluil
4.1 1dunNnI13eATUNINAIMI (Walters, 2002; a3ayayn dluaios uazdsiny uluasey, 2550)
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4.1.1 @umseuRanids (transepidermal route) As @ sRuwasiands Wurdosmnman
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1) iumeiuwaslaenss (transcellular route) i N1SBURIUTDILLAEATITULBASEINTIY
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2) AU USENINGYaa (Intercellular route)

TuFURIMTITITNT S IVDULTARTRINUY wALIYDII19TENINNYARTINA N WU VD ITY

[ [ 1%
C | Y v v Y o =

vhsiuSeasaduiuuin uasdl fatty acid, cholesterol wag ceramide unsneg fauandluguil 1 i
818" “gg%Lﬁmmsu,wichuiwdw&iaa’iwwaaLsuaéf? udumandndunanddunisdusiiuvesen
iRy efifiaandinereuluiy liveuluifuniedidalaslariannsolivomnailuns@uriiulsd
Haisnsuialunsduriudecfiansaniedn log P (partition coefficient 58313 octanol Fa.iu
funuwesaniilivevarangluthwie hydrophobic uazidadushunuvesdiuiiazanglgludvie
hydrophilic) vesirendfaiae snasdosaranelatnduletu widediazaremiululiwuiuges

gnintilutuillignuandasevsegadulutunanadly ernvzgnanduriuteanisills aisiidn logP

Uszanad 1

Trans cellular route

Intracellular route

Plasma

Keratin
membrane

T,

Intracellular space

Lipid region

Lipid region

Keratin

Aqueous region Cholesterol

Cholesteryl sulphate

g‘l.l‘ﬁ 1 Tranepidermal route (Vim: Mathur et al., 2010)
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Fosnsilmnzdmsunssnulsaiiinnguusuvsesenludu wu 8 nusie warganausnay Wu
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(239!
Route of penetration
Stratum comcum
Sweat pores
1 2 3
Viable epidermis

Sub epidermal
capillary

Sebaceous gland

Sweat duct

Sweat gland

Dermal papilla

Ul 2 msunsiiusienvite (1) uaz SYNUU (3) Wag (an: Mathur et al,, 2010)

5. Jaduilinasian1saaduniaiianils (Aulton, 2007; N’Da DD, 2014; o5wyayn dluasos wazdsiay

yluasey, 2550)
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lUsAusenIwes waz appendageal route Lutduyelun1IBuRIUTIERINTR wonantigstUade
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5.1 fayids
5.1.1 Skin hydration #38n154u1198HmMT ARlAINNISAURITAIBLHULUY Wiy
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H117961 WanNANUFI Ui UanN1121lsAYIRINTINToRINTI0a0n aan ity stratum corneum
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sglady warilenalndifesiunywdunnnitnseieviony

5.2 faendngy uasguuuussy
5.2.1 pauandRvasitendAy laud A1 log P laevilufmenddginian log P agluge 1-3

o v A

(weulvdu) MsBuiuRmiTagh Mmerdrynegluglivandy imdnluanaldiiu 500 Da dwun

o

AUNALAN AUTATURURINTILAR
5.2.2 U510 wagmNUduduuadentufnsu mndusunaenlusisuunn aeviiliainumng

SEAUVDIAMUTUTULNN ASTUENUSDERITILNAU U8

Y

=2 1 a £

5.2.3 sUuuudn5U dnaden1suanydesdiendiAneonandiSunaIgadur1uiInie n1s

UanUaosuesdignsenanndisudusgiuainisazatsvessetdraylumsu wazduuszansnisuus

Y

AAvesgdAysErIturIvdsarsUwuuiSUen daunuantAvesefiuvieonseansen uay

d11UsznaulufSUTINaR BN STUN U LU ARNINT

Y

5.3 @154IUnUNsARY (Penetration enhancer)

5.3.1 9LAd (chemical penetration enhancers) ﬁamﬂsﬁmimﬁLﬁmmmm%mmu
Ramifsuvulavianefanifsnns (reversible) Tngvinlsfiavidaguiiuindy ianisdsuutas
Tnssadefimils anlosuiidulasiadsvosioms ilnlutuiiinndeseusas (fluidization) %38
Wasuuladasiaistesinsseniamad Tumamguiansafidlddmiuiiunsgedumfvdazies
LineliAnfivsesiesne lddeliAnanussamedies Liflgnsnandine varefmifuuuldans
dduleRfuansug lussu WBushazanefifvessendify awnsounnszasuuiamislas L

nau lufisa lfid wazsiagn arsialinlduuanguladsil (Mathur et al., 2010; Rodrigues et al.,

2007)
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1) fvinazane (solvents) L1 acetone, ethanol, propylene glycol wag polyethylene
glycol tdusu

2) @5aAWSIRIAT (surfactants) 11 sodium lauryl sulfate WWusu (Chiang et al., 2011)

3) Lﬂaaﬁj’jﬂa (bile salts) 1 sodium taurocholate 1@z sodium deoxycholate Hudu

4) n5ltansansiingandu (binary system) 13U propylene glycol $2ufU oleic acid
%39 1,4-butane diol 571U linoleic acid tusu

5) aﬁ?ﬁuq Tawn urea, N,N-dimethyl-toluamide, calcium thioglycolate, azone,
dimethyl acetamide, oleic acid wag dimethyl sulfoxide Hudu

5.3.2 NM9NEAN (physical penetration enhancers) (Mathur et al., 2010) laun

1) lontophoresis fia n1snszaulidiedAydduszausownndndulessunseditn

]
1 a Y o

LARDUNNIURINTINNULSITUVRInsEha bW TagluvinlmAadunialnilunisiidaniainmda wine

2 ¥

7
grdfitauan Timeniigudauan Lﬁ@lﬁﬂsmalw%L%ﬂlﬂ%ﬁﬂﬁlﬁmmﬁmé’ﬂﬁamﬁwﬁ’zylfmgj
Avdalel
2) Electroporation #® msmzﬁuﬁwﬁaé’aEmmmmﬁ’ﬂéﬁqqmm (10-1000 Volts)
Tugaedun ililassadrsimfainnsasuudas FULHSANUAIUMUNTTUIUVRIET WAL
dumdmilunsfuriuanmsdndesialvadvestu lipid bilayer vasianids WlsendfayTurn
Rmifsléndu
3) Sonophoresis A mﬂ%ﬂﬁ'uLﬁmmmﬁqﬂﬂsumu%ﬁu lipid bilayers ¥99H11Y ey
Anmawdsuutadlassadsiiamds vlifenddyfusiuimdldfity hunisgeduveseiriugy
YU fouite ARUAIALAM (20 kHz) Wi sihdseruimilsldAnitndunigs (10 MHz)
4) Phonophoresis fis nsldnauidssnuigesiudumsuandiiomdsse
5) Microfabricated microneedle technology e nsldiduvuindnuing sy
Fummdfadluluduiidnaslulnenss (by pass) uazgriadousieen nievssglutesnsinaisves
B Usinueflaunsothdsldduegfurmauazanuemvendy lnevhluidudvuadeusd 0.15-0.5
g
6) szuvidseIauIauly laun alulen uluddatu wielaUaunlunisfiha 1Uudu

[

Famendagluisuarivundnunng Tuseduunlumes Jeanuisaunseuduimvdslade washvu

6. un&asy

nsaadunieiaviadugeanandslunislien lnedieliemeionidsieddgazgnaady
AUTWRIMIAGEEY stratum corneum uRnstuuuaayi i dutuivundnsinisgadu &

gdfyanunsarutuiliazanunsagaduiiolusong nadtusiieg vestiinis sauteeiuizniely

379m1e1e ASTURNIURINTIAALA AL EUNI LOKA AITENTHIULYARRINUILABATI NITLNTHIUY
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[y

FEwas warn1swnsiusenluliu gyl wazdeuwle snsnTilunisgadunisliniuediv
wanelade W Auaudivesiendify sUwuumSuen anugudivesiania msldansyiesiunis
AnTiL wsen15leisn1entan nlunsifinn1sandy Wudu Tunisiarsaniimenddyniley agld

Y Y

dumamanluni1sgadur1uiviiaziesiansaiviateYadensen log P vualuiana 9uN9AN

v
[y 1 Y “fJ v LY

duUsz@nsnisunsiiuvesitenesnaindsugavia Wusu daulunisiezneuinduniddady

@unenanusefeniue) aunsaduniuiavilslaavieli azdesinvinnassisluasanaaes (in

vitro) waglurIniisdnineasasouysd (in vivo) fag
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