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Effect of different pressure and gas on nude mice skin transport

FlIy ﬁ%]‘ezl
%ﬁ}ﬂﬂ%&ﬁ? 2 AR BT I Y [ SE [ 2 L
ﬁj[] IJJF&’??[Q/%TJ Y EJFFFF e EIJ?[ +{flr chemical
enhancers * iontophoresis * electroporation I'] & sonophores1s SR - A Ry
= Rl TASRLFR ] [IPES > 5 gwrﬁﬁﬁﬁ Féﬂﬁé?«ﬁﬁi%&’%ﬁ@%ﬁ%ﬁiuwgﬁf .
RIS ST HIRL 50 7.5 10 79 125 [b/in2 71| BEE 55 (95% 02+5%C02)
73 H[J“’\g* 30 %) > 60 FhEY 90 7 - B
I Al 57 = R EPET (Fluorescein Isothiocyanate (FITC)
Isomer I (Mw 332)% Pyrene (Mw 202))==A 05 =+ P07 (i = (Mw
5500)) - —%7—17?& JPAEFEERE - 9 AP R 0.046, 0.11, 0.55F 2.0
m EEA Y Latex beads > *ﬁarﬁ’ﬁ{)ixfﬁ"@ﬁ CrEACa N D)7 N

EER I FJ”%J G (EUE% ﬁ,ﬁﬁugzg FE qu:% e _,\TIE':)[\‘T;ELJ%@
(5 PIi7] I{E*“i‘é G AT B > IR TR o S T

TP ISR aﬁﬂ;&mﬁ TR T VI S Y B
PR N B TSP glif;&ﬁfui_p o BT pra
i[ﬁﬁ/ﬁ*} - 7 FITC 'J‘; W ﬂﬁfﬂf’gﬂfﬁﬁ””l ] 12.5 Ib/in2, 90 *| »
ESEER o B B 0 DR (TRET 1) EY 4.6520.457
10-7 cm/sec == 7.2410.77" 10-7 cm/sec cm/sec s it Pyrene t1 - [[[4} 372.02427.28
"~ 10-7 cm/sec = 490.92150.05 © 10-7 cm/sec - PV FAE SRR % 0 T FITC
p[ ) ﬂﬁ’ﬂ?r'@ﬁﬁﬁlmﬂlﬂi 25 RS 4.4740.22710-7 cm/sec =2 5.5510.87" 10-7
cm/sec pJHr Pyrene ﬁBpl s HIE% 299.68119.26” 10-7 cm/sec == 374.83%£32.07 10-7
emisec i TR 1 + RS R A B R >
Eop S F R AR - P latex beads VA Hi R o A R SR S ;?@i@ﬂﬂ
IR “HFE‘IT [ﬁJ‘K'J‘%@{ﬁ’fF“* FERYLEE - ii“pﬁ?'%ﬁ&f”ﬁ HA 2SS
R RS s Langerhans cell £ |37 U5 » g@glu_ (I
N 1 L - AT SR 51 K T ABISON 4 BT 1550,
1454 -1 f Jpwsnh%* S D ?“Fp]ﬁgl%fﬁguﬁ’?@iﬂ PR
FEREFZIENE ST 5L 61.74 = 59.61 °C
T Sf 1R ﬁﬁbﬁ’? o ﬂﬁfﬂ{”ﬂ Ui @‘rﬁﬁrﬁj (£-208.74 Y& "= 159.60
mg/ml ; T TR 5 F[E.l ﬂ-ﬁ’”?”ﬁz{fﬁﬁ%v” “I< {53 FA[E 73 HlIE% 40.03 ==
38.23 % > ’g: EJAREE AU B (p<0.05) - I RN T SRS
5 F[Jﬁ}ﬂ@‘ri_ﬂ I j?ﬂ‘{‘”j:]:lgl[ [Ptk e b P Koy F[Jf}*ﬁf‘rﬁ_
T -



R

The major limit of transdermal drug delivery system is the low skin permeability of
the stratum corneum (SC). Several approaches have been extensively studied to
overcome these skin barrier properties, including the use of chemical enhancers,
iontophoresis, electroporation and sonophoresis.

The main purpose of this study was applied different pressures, gas (N2, 02+CO2
mixture) and treated time on nude mice skin to evaluate ability of drugs. Using
different pressures (5, 7.5, 10 or 12.5 1b/in2) and applied time (30, 60 or 90 seconds)
with nitrogen or oxygen gas, in vitro of drugs transport by two small fluorescent
molecules [fluorescein isothiocyanate (FITC)(Mw 332) and pyrene (Mw 202)], and
large molecule [insulin (Mw 5500)] were performed. In addition, series of fluorescent
latex beads ( 0.046, 0.11, 0.5 and 2.0um diameter) was investigated the effect of
pressures on skin transport.

Furthermore, we utilized scanning electron microscopy (SEM), transmission electron
microscopy (TEM), fourier transform infrared spectrometer (FTIR), differential
scanning calorimetry (DSC) and protein assay to evaluate the content of proteins and
lipids loss influenced by pressure effect as well as observation of histological changes
of skin with nitrogen and oxygen.

The results showed a main mechanism of increasing drug transport was due to pore
formation (=10pum) on stratum corneum by SEM and TEM observation. Apparent
permeability coefficients (P) of FITC treated with 12.5 1b/in2 of nitrogen for 90
seconds was significantly increased from 4.65+0.45"10-7 cm/sec to 7.24+0.77°10-7
cm/sec (p<0.05). Also using pyrene marker, was also increased from 372.024+27.28"
10-7 c/sec to 490.92+50.05°10-7 cm/sec, respectively. Similarity with oxygen
treated (12.5 1b/in2, 90 seconds) of FITC and pyrene was found from 4.47+0.22710-7
cm/sec to 5.5510.87 10-7 cm/sec (p<0.05), 299.68+19.26 10-7 cm/sec to 374.83+
32.07°10-7 cm/sec (p<0.05), respectively. In skin resistance test, nitrogen or oxygen
treated skin resistance were decreased and four particle size of latex beads were able
to pass across skin effectively. However, nitrogen treated skin was observed some
Langerhans cell number increased and oxygen treated skin increased dermis layer by
histology evaluation. FTIR data shows that two peaks of absorbance were decreased
(p<0.05) at 1550 and 1454 cm-1. DSC data also shows phase transition temperature
(Tm) shifted from 61.7 to 59.61 °C (p<0.05) as well as protein contents decreased
from 208.74 to 159.60 mg/ml. Furthermore, water content test appeared decreased
from 40.03 to 38.23 % in skin. In addition, small molecules can enhance skin

transport, but large molecule will not.



