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- ABSTRACT -

This study was performed that how phonophoresis using ultrasound for piroxicam affects transdermal
permeation and anti-inflammative effects. Transdermal permeation study conducted by using hairless mouse
had two categories: control group and ultrasound group, Transdermal permeation was observed according to
duty cycle and intensity, Anti-inflammatory effects were determined using in Sprague-Dawley rat. The
subjects were divided into three groups of six SD rat each 24 hour, 48 hour, 72 hour, The results of this study
were as follows:

1. Transdermal permeation of piroxicam was measured according to ultrasound duty cycle. This
research demonstrates that ultrasound group retains more transdermal permeation than control group, and
that pulsed ultrasound group holds a little more transdermal permeation than continucus ultrasound group,

2. The transdermal permeation of piroxicam is closely related with ultrasound intensity, Effect of each group
of transdermal permeation was significant rises in proportion to ultrasound intensity.

3. By observing inflammation of the tissue caused by trauma, phonophoresis group showed more significant
of anti-inflammatory effect.
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The conclusion of phonophoresis was found to improve significantly the transdermal permeation and the anti-

inflammatory effect,
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YT, FAE7F 5 m ol AREAVL 756,
o2 del Hla] XSAIZte] wig- FHI ¥ F 3Pt
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kgt FElZ AMS ¥ § o, XEA #xA
s A4S F F AL, 2599 47 E HE
& &t A7) %95 (electroporation) %] WA A5
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NSAID(nonsteroidal antiinflammatory drug)® +Z
A EAo] W} salicylic acid §- 53, pyrazoone $5
A, propionic acid XA, phenybutazone %4,
fenamic acid %A, indene &M FL8 383
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B3 5L AAAA ol & JH5A dF A7
g Aol

A B ATE Z2HE ol4F S0YFol I
EAZG A9 AHEI HAe A3 SHYFl
93 AEAZ A9 FHEAE FQA3}AA A

L4748 % W

1. 75 %3 4%

1) 482 2 289 3¢

APe AMFol 25+5 gd
mouse(Charles River Lab, USA) 150121 & AMS-3F4
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2 A hairless
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FAsAch Azd 29 F4HA H & E 943
o #8&n] A (Olympus, BX50, Japan) &8 H&3}%
o 2AgHo g TAEAY 28 ¢ FHU ¢
ZAEY Fgol dv ATE FANTLE ﬁWB’}
Ay, BAgHY 28 9 Y ASHEY &
EE FEETh

o2 3
1. 735 %3} A9
1) 2% 475719 BE FAF3H
2 2R ARl AEABS ANFAEL o

- 173 -



B BAESA] Val 10, No, 1, 2003, 3

2
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B8 &2 L% 10 Wat 3823 AF2 80
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FL Ay ANF F AR gEs F7tEE
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Fig 1. Changes of transdermal permeation in duty
cycle.
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Fig 2. Changes of transdermal permeation in

intensity.

Zt 2o} 0NN AEFE EF &R B
A E8H (capillary)o]l €¥ (haemorrhage)d ¥
(hyperemia) o] &&= 31},

PZZ(I2)AME &4 F 4N A ZAEH
o 283 28 2 ASHEY HFo] A3 A4
4 v}2)(67%), HHHE 497t 2 912(3B%)E e
Woul, 2 3579 Ao Bol AAHUL &
A E BATME BAER 284 38 ¢ o
ZAE9 Aol AT ALt 3 vlEl(50%), FTA
8 A7 3 vl (50%)RqeH, E37Y] B4 ¥
Z3o ol BJEHUTY &4 F 2N TAAME
TAYRY 84 Y QL YFAEY g0l AT
A47b 3 w2l (50%), A A7t 2 vy
(33%), o8 A7t 1 vlE(17%) 2 JEistth 29
gt A AFR3 Y F2lo] FFEHUTHTable 1).

FESEFND)ANE &4 F UNGA BA
oo 28 ¥ $EY ASHEY Hfo] AT T
7t 4mkR)(67%), SAE A$7t 2 vhE(33%),
BF7Y Ffo] wol FAHUG. &4 F 8A7
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ANF Y - SAY  SZSAY AS o4F SHYTol AAFHSG AT PA = A

M 83 8 2 IZAXY Hfo| AT A Table 1. Histological change in muscle of rat in

7t 2 w2 (33%), F7HAE 49 A$7t 3 vlg belonging in each group.
(50%), 3+ A7t 1 vl (17%)30H, =79 Group Time(hr) No, of Micro'
dAF Ffol FFHIAUT &4 F AN E ats (%) (%) ++(%) +++(%)
2834 38 R FSAEY FEol A% At 1 0 6 000 00 00 6/66(100)
wHel(17%), 42T A+ B9t 3 vkel(50%), u 6 00 00 26(33) 4/6(67)
okgt #9711 nlej(17%)8 28 2 28, 4ZAXE 8 6 00  0(0) 3/6(50) 3/6(30)
o Rfol A AFHA AUTHTable 1). v 6 0(0) 1/6(17) 2/6(33) 3/6(50)

BEZXSHE o)L SHYFHMPB)ANE & I 0 6 00 00  0(0) 6/6(100)
A F UMM EAEHRY 28 28 9 95 2% 6 000) 00 2/6(3) 4/6(67)
AE Agol Ast 727t 3 ulal(50%), FTHA s 48 6 000) 1/6(17) 3/6(0) 2/6(33)
7Z2$7F 2 v (33%), ¥/ 1918 (17%) R L 7 6 16017 1/6(17) 3/6(50) 1/6(17)
o, F2 3379 FAfo] AU &4 F 484 m 0 6 00) 00  0(0) 6/6(100)
ZoAMe BAERY 283 28 9 g5y F /) 6 1/6(17) 2/6(33) 3/6(0)  0(0)
o] A% A7t 1 vel(17%), S B9t 2 48 6 3/6(50) 2/6(33) 1/6(17)  0(0)
vk (50%), 3 A7t 3 vl (17%)8eH, 3% 7 6 5/6(83) 1/6(17) 0(0)  0(0)
79 A&L 7‘*5]'933’— Hx 79 Hfo] FAHNY 1 : Hemorrthage and hyperemia in capillary and
o £4 F RAZMME B8R 283 F8 infiltration of inflammation cells
2 gFAEY Aaol FeAFLIE 1 wEl(17%), 5 2 0%
o2} (83%) oM 28 2 $Y, ST Aol A 3 : Slight to mild
9] AFAHA ¢9kri(Tablke 1). 4 : Moderate

olaoA RAHEFAY 2 Y 4 IZAE A 5 : Severe

6

£9 ALt FEEE (N ) NA AlZko] 734310 : Number of rat having microscopic
et ZAHAT, HFEIRE o §3 SHYFE lesions/number of rats(%)

(BN e FEHA ol dZZ(IF) His) I : Control group

ARZAN EAZAY 28 58 2 4FAEY I : Gel group

Aol TAHGLY, &3 S FH(MF)NA Ml : Phonophoresis group

7t AU

FEEA} WS Lol £357] dEd Aug 5
v. 71 & s A 2H¢ BASEd ogel Yt B

AR B ANFRE F2T BB o3

ATFE FEAAE ol8F B Wy A UolUAT oY VLY IB AURHE ¥
THLE AR 73-?‘—r°1')r T Zabe] Hjate  AFol R FEAINT BEYT 4 7 W
%Moﬂ% HASNI|T, WA AL 4 go ol g ANEAS FAAI] A8 B §
o, k29 A&A Eds} sissts £ ag shy L AURENA 2 $ER% 22 ANESF FA
ARL AT Qe Ao LA 9. T 2 AR 250 AR § 2 FIS°l A ET

A= (stratum comeum) ] H& EFMoZ o3te (FEHE T 2000).
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B AFoA AHER &30 A8 AHSE 229
t F2 ZE 3 cavitation)ol] o8] ALY XL F
H29 §&7]1F THAEZE T8l o|FojAy,
"‘°‘—‘4°ﬂ g3 AxTe FHAdo] FrlHe AEF
AZE FHME o] FoRcH(Mitragotri et al. 1995).
%-'Jr =S 259 Fi5o] wat I o139 A-F
4 294 (low-frequency phonophoresis), 1Mt of
A Mk Atold AE-FH &3 F(therapeutic-
frequency phonophoresis), Mt oA 158k AFoj2] 11-
Z84 239 % (high-frequency phonophoresis) 2.2
54

SH9ES L8 of 2899 Fugo mel o
B AYFHE7} G = gutyog Aol
T FBAME A Foug SHFF] X FHF
oY FEY AYFER d EH4FQA 7}122 By

&
o

ﬂO

"3 9on 53], Insulin, interferon ¥ 5 #AHFo]
2 dred t2EL A-F35 SN A

4n
&

k! Z7HE Aoz B3 Mitrigotri,
1995). b i EZFQ NSADF 8¢l 9EAZ
9 AHFFHE Hrlste B dFAME QA &
FAFA Y YT 7P Bol ALHE 1 M &

95 AHEgTh

S Eol g AuFI] Y& F= v
F 29108 2899 FH$ ﬁloﬂi AT, dFF
717k e, ol @ niAHsE ZYLEY A5
98-S FrH(Junj Asano et al, 1996). 259 YFF
7o) e HEARY ZAEEHF Wee A&2S
210 Wt 8323 H5229 20 Wk Zl%v‘f
g HZgch A&2L9 10 Wt HEES A7

91024 430l £3€ w7 g5 08¢
A2y, NEZSH 20 Wt L7 9SS
of 20%2 AZ¥F 1284 A¥o| £38 wriA A
&30 7 F 84Fo] Lo F FHLA|Zho] vk
At A9FHEL 08 zxFd 289 3§
oA A Eto] HOE Aol Holx ¢ttt
N R E g2t 25034329 A FER
o] % /18 HJch WEZX LAY &2 L9

879 ANFERFL INDURH F43] F718
gqon, HEXSH 20 W/at HEFo] A&E2ESH
10 W/ad H4290 vjs] 47hgd AYFH4FE &
o 2539 £ HL4Fo] HLE AL HFRIAL
o7t & Uehgch AER ST 20 W/ad HE29]
AN S| 4 B AL AEE ST 10 W/
HgFo] HLAZE A7 F 1084 d&FHoE 3
£8 Ro| wsle HFXLY 20 W/at HEEL 7
N7 B¢ A&HoE HEL @ A *37—}%4
mebd L3 430 FYsHA HSEUE dF
7ol wWE F3Fe ol IA %2 ALE A}i
.

289 %o wE AYEAFE JEF A A
£287 10 Wt 3432, A&4255 15 Wa 3
L7 N&E2SH 20 Wt HEZ EFIA A7

735 el AH0Z ANFEHFo| FIHLS
o}, 3A1ZHh ol 10 W/ad A &7NA 15382 + 2054
we/al, 15 W/ah H-EZAA 2622 + 3742 wg/cd,
20 W/at BL&ZA 36034 + 7072 g/clE ZE
7t F/E4E AYFRFo F71stA. Ciccone
(191)2 L9 AxE 23 ¥eE A Ed
MR L8 9oy, B9 Frte ZFARAY
oAAE AEL IAEY ZHLES FSAII
2o NAA azst FHEANIF A FHEHL
zAs59t dutdos 2g99 71AY e 1
A%, AFHE, A& FloA o stEH(Behrens
and Michlovitz, 1996). Wets & A7 AFNAE
2&0 7ZE7 84S 359 AnEHR} FA
Aoz Azt

*E“ zANY AN ZH o FA7F ve}
UA dej, 2F0] &AE] ¥R/ 74T, A
3 Abolg ZHAol YoM AbA A (vital
substance) o] Aol ojFHYATh olHF EHJLE
g wAHE 9452 FAENY 9¥E AsAT
o FAEFE Ao g8 gAHE gFukeol
FEAM YA A&He JHE 2HTHLE A
99 dNH £53 A, 338 FA 9
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Ah FFol TAIHAUNY 5. 199%). FYEFl

RH71H 423 4o 34 29, 24 FF ¥
%A S Futgtd Michlovitz(1991) & 15 w/ai$)
A& 2Fud] 43 2425 F52 ol M

qAEEe 2AZ 458 Eo #rHA €2 7}%‘

©.

F glom w4 58 E3tel oo olnl £48 2
9 AED 224 4129 £4E S 4 301 W
B 289 AR A4 £F 04 2 e

T ABAY + YOBE 239 Y ENE
S8 ol Mgt dedo By 'za%ssg
e AYTOZ A olfE ASELHH A
FHFE ZANAAT 4 937 GHER o
& § FEN} JA57) AEIU

__,

2 AFdME S5 A% AEAG 49 3
HEFHE B 95t Mendel $(1992)9] ¥hiL o
FF AYoE i g 2A 9 AFHEE AH

e, S4F AN RAERY 287 £
g % 9SHEY J&ol dERZ(IH)AA 48 7
$7t 50%, FTAT S 3%, 4 AF 17%, F
EEEL(I2)AA A& 497 17%, 8 3
+ 50%, 8 RS 17%, eRFTH(MF)NA <
& 57t 17%, 83% 1A Ao #&AHA o}, Uz
Z(12) vjsl 4PN F4& Aolg Vel

A, AEZY &4 F 4N 2HHH LAA
WEZ(I ) st &R 28 9 2y
AFukSol Hol Ao 53|, AFXIAE
ol 43 S F(MH)IANE A H4S By
o} 48A1 7 S B 2AE 27ME 2]
el Hlgte] AEZoN 28 L 28, g3uSo
go] ZagUeH 53, RGN ot
FollA LASol AAH FEEEXF(MR)AE
Fol7b YAk 2NN 2HEH 2AN} 299y
FE(M2)9 83 %7t 4w 8o d2F(1

Z)HE AR HolT HYon FERTZ(IF
= Aoyt Bttt g Feol st AEAF A
o EFE 9459 V)0 BE A4 24, 248

~—

STEAZG AL o4 $HY Tl FHFAS 43 A £F

1ol olF, JAXY A8Fo] JAH
7 EAER 34, daoHlE F
4 A% 5L 44 dAMNLEAN HFE
= Reg 94¥A UTHGiman, 1980). o€

LRI EZ(MF)ANME NSADY #HEAZ] A%
weo] Felsls cyclooxygenasete ELFEE o
A &tod (Blackwell, 1978) 95& ZAA7e RLR
Azt

ojAtel A &g Fol o8] WEAH A9 Ay
37t EAHY, BFERSHE o4 SHYFo
HEAZ A9 AWGE FHE FANA w2 ¢
242 Jeulle. wehA NSADD ASAAEE

9 9
A=

1n&._,

Ho| ©e T¥she wyoEn AMgsE A o
2838 olgsel $AYFL ALANY 4B
RIUEDE FAAA LS US Furd B

‘} et 2o AESY &7t 371501 o 2
FEHE 7N T e ALR AREG.

V.3 &

o>'

S2A% Asl g9l 33
Fohu7) 99 283 YRF
£3 49 AAsger, &
3t Bala) 1 S
2 #3% 4% des 2e 2

2 283 4T BE ASAF A9 Ao TP
& 7k AZHRA 20 W/ah, 15 W/dd, 10 W/
at £22 A veh} 2&9 Foot FES
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3. 94t 9% ZZM AFueS FES A
Z33 FETXF vjE REZIHE o] 4
LRYF TN 48R 28 ¢ 38, 95
NES Ago] MEA $Aso FYaAst 7}
3 &9tk

Fr1ed

7Y, 234, 449 5.
65-97, 1998

Aed, 244, £3959 9% Triamcinolone 2
9 $HYF AUSETS. WIFEAAN YA,
14(2); 59-69, 2002,

A8, o]29 ¥4 2% &4 2 Agd U@
Piroxicam®] X&5& 3 dldHH3 3%,
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