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Transdermal Delivery of FITC-Ovalbumin with Microneedle System
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ABSTRACT-For transdermal delivery of large molecular drugs such as vaccine and protein drugs, novel microneedle treat-
ment device with roll was designed. The roll dimension is 1.43 cm diameter and 2.8 cm perimeter. Total number of micron-
eedle on the roll is 3,360 with 230 um height and 740 pm distance. The pore with 150 um depth and 35 pm diameter on
the skin was made by the designed microneedle device. This system could be achieved without pain. The permeation rates
of FITC labelled ovalbumin (FITC-OVA, molecular weight : 45,000 g/mol) as a model protein were determined by modified
Franz diffusion cells using skins of hairless mice or SD rats which were treated by using microneedle device two or four
times. The average penetration fluxes of model protein increased from 674 to 872 pg/cm®-hr as the number of treatment
to make pore increased from two to four times. In conclusion, we confirmed the possibility of using the designed micron-
eedle treatment device for transdermal delivery of the large molecular drugs.

Key words—OVA, FITC, Transdermal, DDS, Microneedle system
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flux experiment.

Figure 1-Pictures of role type microneedle system with successive treatment for the skin.

J. Kor. Pharm. Sci., Vol. 35, No. 6(2005)



nlo]a2 AL 083 FITC-OVAS] Z9&5F 405

HESES IlF FH ¥ X2

FRAFA G, 6 F8)eF SD HAEGEH, 5 F9)= 22
E(Koreapll A 38l ALg3iion 7] zjolE Yolr
A F FH AFE st e Arlsisint. ZHzh
HATES °ﬂEﬂ-—~§ MEHAZL oy SRS AFH
SD H4 TolE AR ]g °}g- }Oﬁ Féo AT & =5

FITCZ ZfdZE OVA M= 2 M

OVA”F PBSOll 2 &3li=} #Azkel OVAE &3iA)717]
HelMe e IS o] H o] 83AIACL sz %)
7o ¥ 05¢% 308 B AEAA 5 g1 mM)yY
OVAZ 100mLe PBSol &aA1ZTHI mM). -&31¥ OVA
S FITC 0.039 g(1 mM)yS 10mLe PBS(I mM)ol] =
¢l &l Etsted 4°CoA] wnkshAX oA BMF E
Qr ¥kEAIZITE WkSE FITCE A7) $lete] uig&-s
10,000 g/mole ©]&}8] A} EE)7} 7Fsgt ghe] o sk
2 27 FAAZ $- 871 Yo Yg Adsie] 2 B
TA7x sto] 45g°] FITC-OVAZ AT Azd
FITC-OVA 1.1347 g& 50 mLe] PBSe =9 500 uM2] &
on 0 wE /\l?ﬂoﬂ A]—»&'G]— FITC-OVA _Q.on o o] q_}«]
_4/\%0]_04 50 HM-J _&oﬂ_& u};__o% Nw%oﬂ /\].9.3} otq 2]
Figure 20 YeRAATE 50 uMe] FITC-OVA
005, 0.05, 05, 5 2 50 uM= ¥% xjo]=

=2 238 ¥ /1F 92 Pa.

I~
<

AEE 00|32 LFE A2HE 0|88 mjeXz|

e} dFol U]'O]f’—i R AlRgE ol gsle] A ¢
S Fo e W 34“]739‘ olgst e A7|E
Z7gssith «41*11‘_’4 o= 0, 2 B 4312 Ak dA
Z7F 2 Ao IRE flux A el mlo]laz 323l
Al &glE ol gste] IFAeE st

FITC-OVA2| |5 £t && oj0|X| 24

Z}zho] # R AE /el mlolAR HRH Al
B3t 23]9) XIS AX F Franz FAHAE o]
15, 30, 60, 90, 120 & 180% %<t FITC-OVAZ H3}
Atk o] HF A& SEfol=R THEo] g duA

%
o > &

7} o]

FITC-OVAS| I|§ =

zhzkol ARFE vRE HAEd §F R AEFFE
o2 3] mlojAR HRF AlLEE o]t 2V2 0
9 4314 X3t o) 1.5emxl.5em AEE 3
< Franz 8HAlol F2s19) 3 w2 T2 Franz $4Hd
S vFEHEE RS o]F %ol 50 pMe] FITC-
OVAE 4mL 23 & &= PBS(pH=74) 4 mLE ¥
L& & 37°C AFWlelEoA 247 ZHAe R 1247 <t
ANFE AFSATE Dojxl Alge A 1 mLY Fsko
sgBgA = o] 83le] ZA515th FITC-OVAY] flux #4]
< 93 FFEFA Y] 7|92 495 nm, WEIFL 520
nmZ s, F79317] g AR 9 1 mLelct.

o &
N,
—\1J\’ w

N

A A AR vlo|=E Y A ~EE Figure 134 72
< e 2 vio|aR HFF Al2Ed 23E Zele 95Y
¢] E%% sk 1oH Table 1ol et At o] A2
Hole 2.8 cmolt}. Hg Z#fel| = A FU)
% 33607H01H4 514 ahte] olE 230 yumEHA GRS

74& 56 umeltt. o] Alx®2 EHPEHE

EHS’Jw ] A&Hoz 9iArt ke
‘E} gt SRt ge] vhsstng st

o] MEAE & He - AEst] TE 4SS AlSSiA A
Table I-Specification of Microneedle System
Microneedle system (role part) Value

Diameter 1.43 cm
Length 2.8 cm
Radius 0.75 cm
Surface area 12.58 cm?
Number of total needle 3360 ea
Height of needle 230 pm
Line interval 740 um
Number of needle per line 93 ea
Distance between needle 580 pm
Total needle per line 36 ca
Needle per 267 ea
Needle tip diameter 56 um
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Figure 3—Microphotographs of SD rats skin treated with microneedle system (arrow : perforated skin by microneedle) : (a) H&E staining

(x100), (b) none staining (x100).
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Figure 4—Fluorescence image of hairless mice skin treated with microneedle system (arrow : perforated skin by microneedle) : (a) 15 min
(x100), (b) 30 min (x100), (c) 90 min (x100) and (d) 180 min (x100).
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Figure 5-Fluorescence image of SD rats skin treated with microneedle system (arrow : petforated skin by microneedle) : (a) 15 min (x100),
(b) 30 min (x100), (c) 90 min (x100) and (d) 180 min (x100).
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