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ABSTRACT

The purpose of this study investigated the anesthetic effects of lidocaine gel by

phonophoretic transdermal delivery. The anesthetic effects were evaluated by two aspects

as quantitative sensory testing and sensory nerve conduction study. Twelve healthy

males(aged 23.25+2.09 years) were studied. Exclusion criteria were ; pain, history of

sensory disturbances and skin conditions in the areas to be examined. The subjects were

divided into two groups; group I (lidocaine gel without ultrasound) and group II

(lidocaine gel with ultrasound).

The following results were obtained;

1. In changes of tactile threshold and electrical pain threshold, all groups were

significantly increased(p <0.05).

2. In changes of electrical pain threshold, it was significantly differenced between the

groups(p<0.05).

We conclude that the transdermal delivery of lidocaine gel by phonophoresis has a

possibility to use for surface anesthesia and the pain control of the superficial tissue.
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HEE AF A 7HF & 717 Fl 3
Z Z71sH 3 JFEREH oy
9L e WY FES H-FFHOE
o & ¢ Jde F8 Y F ol
% 3}ti(Marianna, 2000). 28y FF< 7}
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4 GEE o] 83ld AIE FId FFH
Al7le BYolni(Guy, 1992), S#H9F
(phonophoresis)& X vi7fA ] FHF=
tEEAE 287 AAF duAE
o] &3ty HEEHJE FHZdte WYl
0 $3gEL oeEdy Po BE
AstFe Frhd FE9 oo &%

o H&go] A UYEhA o, %E
o ERHYE 5 cm AEZ o]eEYY 1
cnoll ®lEted zow, XgAZto] 5
A 10% AEZ oJ2xYY F AR
vl wj ¢ #Aode FFE HAD AG
(Franklin 5., 1995), =3 %4g& A, 2
g 5 03T gHy AzuAAzE s
o] ALE® & 1, FAAA AF7Z o]
AY glew, FHAoE 2Ed %
AEGH Jsadz 719 + o o
oA 2FGRAFA, TAuFHA F& 9
g3t A W go] AMEEH.

Lidocaine-& amide® ZFAvlH A2
nF Aol g1 53 HAY A
§ol 73], AAAMEL Na' ojeF
Z2F 5% Na' oj29 AXU #d& 7
ANA AxE giEFo] dAso] AA &
& g Yede FEA ATE AYA
th(Kundu$} Achar, 2002). Lidocained ¥
qols AWFA7 Jov A& F
3 A83R DU 2HEL fust
Aoz YEA Yoo, FooAE 24
o7 ARE&7] 98 cream, gel, spray,
patch 3 T4 Feie] AgAA7 ¢
AHo g AlgH 1 At Lidocained Al
A% ARFYRANN 224 AVeE &
He g€ AT AAFRFHe @Fe Heg

m ri‘i .12: \~>

g AgEg EAWHel AHEHUAC
Lidocaine Z A Ao} tigh BR1Z g
A F AAF lidocaine geld ©] &3 F
293} A7 (Rowbothan®} Fields, 1989),
gel#t patchd AAY FEA HX
(Rowbothan = 1995), lidocaine
patch(Galer &, 1999)& °j&% A3 Fol
Atk EYEH AIFEFG FAYe=
lidocaine®] o] 2x= ol tigh A7= B#3)
o]golAa Lo VK(Williams$}  Reviere,
1993; Wallace 5, 2001), S99 E A9 3
o dig dTE aox BEd e oph
(Williams, 1990; Tachibana®} Tachibana,
1993). WA £ AFAe AF4EUAE
40 2 lidocaine gelg ©]&3 253 F 4
HEH7L FauHd e ARE GolE
7] Y5l A#H 4t ARAAEEE
35 AAETh
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Ao A4 G2 Ay F 129
ez dgden, dFAYAES 6
A FAAE AAstd 4 APTA WX
9t ¥ F2 lidocaine gel?t =X 3
FECX (I F), lidocaine gelz}t 3

R oR IUIO

238 A$Y SAGFR(IT)o=
Hes}aac} 4R BE Age

2.09 Ai] B AAL 174134475 cm,
67.25£7.48 kg olgch A Yo
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49712 3 294, 388 43298
g ASAZG. 4PUERE AY
Az A 3087 FoeA ARE HsA
Som, 4¥4s) LEE 4:21To|3
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2. Lidocaine gel9q HX

Lidocaine gele] Az W wA &F
719l & 6.85 mL$} carbomer 940(Sigma,
US.A) 100 mg& 7}3t4] carbomer gel& A
2319t} Transcutol® (Gattefossé, France)
1.0 mL¢} propylene glycol(Sigma, U.S.A)
2.0 mLo]| Lidocaine (Sigma, US.A) 500 mg
S £33 ¥ carbomer gel& EFEYT
EFE triethanolamine(Sigma, U.S.A)S
7vshE A wwksle pH7E 6.5~757F HES
At Gele lidocained] o] 0.5%7}F
HEE Azxsiden, d#e FHT AH
2ZA HE+= 1400 mPa - s, pHE 65~7.5&
FA%e] 285+ hydrogel2 AME-sH7]o)
g3tk AlzE gel& 4T, 37C, 50Col
A o9z R4 AR B A% Q4
AA L] W JehdAl gt 43 Aol
T AEEHY B FEANA o8 9
g FavpAREe  AsE 9yl A
1:100,000 ¥]-&Z epinephrineS H7}3l4th

2. Hx|

AgEe AFUIARAEY ¥-¢55 8
F AAEZNA 5 cn o)A HYe 9=

2 BAY 8370 FYPste 7L
AR AT. FEEEZ(IF)L AFEd
5 g9 lidocaine gelg& %S9 AA8XAH9
EYPAH F3to] we FIoH, S99
T2 A& 2 HFx259 d@
o] 7bsdt, FoFst 1 Mt 3 M,
ZEE 0944 20 W/er HYE 71X
%259 2] & 7] (Enraf-Nonius,
Sonopulse 590, Netherlands)& o] & 3}
o HAPEH 5 g9 lidocaine geld} 37
et 2539 HEFHL A&FolH,
A58FLE 10 W/er  SATA (spatial
average temporal average intensity)& &
St 2e3 AREAY EH AL
& (effective radiating area)& 5.0 cr, ¥ ®l-
A A v](beam non-uniformity ratio)= 6.0

max.©] ¢t}
3. 99N AA4Et

%4 24UAZ SR (actile
detection threshold), &2} < X|(pressure
pain threshold), A713 %2z} %] (electrical
pain threshold)& Z=A3IHch PAES
23 A% A F¥e WHE A7 F A=
A 30EF B F 30E 249X, ¢4F
7 o3, 178 BrhedA) oz AAHY
t}h 2HRYE lidocaineo|} 2L 2 7
A Hed R 287 AslY wy
3 AAHA sHen, SAYA A 74
24%8SY AN FAHE AL T
At 49X+ von Frey hair(Gorge
Medical, WEST-hand™ system, USA)E o]
83t A £74E AXNG F A= 7
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2 g FRNAD 454 A=
57 (Somedic, Algometer, Sweden)Z <t
g 718t B4 e Y dEE &
AsAt. H71H BA9AE FAHs7 9
3] A7|A=7](Enraf- Nonius, Myomed
932, Netherlands)E o]&3tHon, HEHl
& 1 pps, WE7ITo] 1.0 msQ) HEAF
& AR A9 4EE 01 iy
GAHOZE FIHAIIEA FFE =7
AN AFFoz A

4. AAUJEELE £F

BAAAAEEEE 2H87) 98
of ZHME7|(Cadwell, 6200A, USA)}
438 AZ-AHRY A& AEEAL
o, 2HE AL sweept 2 ms/div,
gain® 20 W2 AAsHo. AA HF
AL HAases] Yo B Hol W &
NEAFTH Fnds
FRA7I L ZAAS

Aqor. A7|AZI)E JEAZToZRY
14 cm Bold &9 ZAREY] 4FoAA
EALTAAE A 5
AYE 712840 38 WE Z35d
2oj3 A9 FEA G AE HES F
ko2 A

5. 5 AW

AR £AHe 9=¢=8 SPSS 100
Z2IYE AHgstden ddTd As
A3 Zolg Uolry] Hste &
235 <9734 Wilcoxon signed rank test)
S AAEAR, AE A - F HgFy 43

2 2 Aolg Yopur] skl AHEY 7
Z(Mann-Whitney U test)& AA]3}% T}

v. d 1}

L #4YA 3 P45y WY

ANg A3 2oz FETITH S
BYGed BT BA ZAIAA £749
A% FA FRQAA BAH $2eA
Mae #o8 Aot UYL LHp<0.05)
(Table 1, 2), 4% 77929 57 o4
9 BAUABEANY 99 FEAYG WE
o Wgte FAg zolrt P

Table 1. Change of tactile threshold

after treatment(unit : g)

Pre Post
I 0.11£0.07 0.80+0.93"
I 0.14+0.07 1434154
All data are meanzSD

" p<0.05
[; lidocaine gel without ultrasound
II; lidocaine gel with ultrasound

Table 2. Change of electrical pain
threshold after treatment

(unit : mA)
Pre Post
I 6.87+2.33 8.49+2.79°
i 3.60+0.25 7.96+0.57
All data are mean+SD
' p<0.05

I; lidocaine gel without ultrasound
I1; lidocaine gel with ultrasound



2. BN Y HIVUELE HRFY
= 7 Ha

BFH 749t BANRAEETY
T T HRAA BA FAGXQ AUF §
Zq A9 W3zt fo Aolg YeEhAG
(p<0.05). BA ZZHRA FZHAAMe
GJEZXF([FH) Hste S9YFI(O
&)l F7HEALY & ol K97 Aole
qneH, A7 XA 454 A9 7
ZA79 AAFEA ¢ FAF9 MM
T 749 Aolzt YA ch(Figure 1).

0 oM

¢

TT(g) EPT(mA) PPT(kg)

v.o &

ZA0tH A F lidocained T Z4u}3
Aol Hdte] FA4do] oFs) A Fo] Eom,
vty ARt 45 Aoz g¥A A
on, A AY E< A, spray Je 7
HAAZ Hgso] g gFE Aoy
TAFF T AMREHI Y HZ &
WAEZ F ARFH 2 483 534
A% EMLA(eutetic mixture of local
anaesthetics) YA A|(Attal F, 1999}
lidocaine patch(Galer &, 1999) §3 Z&
g ZAAAE o] &3 AT AHE0]
Bagfch 28y $395E o8& A
YERzY FAHEIGC dg JAAF

on

D(ms) (mA)

ltems of evaluation

Fig 1. Change of electrical pain threshold(EPT) was significantly
different between the groups(p<0.05).

TT ; tactile threshold
PPT ; pressure pain threshold

DL ; distal latency of sensory nerve action potential
DA ; distal amplitude of sensory nerve action potential

I; lidocaine gel without ultrasound
O, lidocaine gel with ultrasound
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S& oj$ 0)FE Yol

£ AP M= lidocaine gelg o] &3
B Fol FhutHd vXe EaYRE go}
7 st} ARA 2ARAY BANR
g 2R, 494 3L 43
Q) FZ929 4929 dFH 94
9 4714 549AE A A-F2 24
$ 2% BA4 2RI 2ARe A
718 5ZAgaldM e FEERZH(ID)H
SHIEX(T) 25 4T AolF vt
Ao, A7 40 454 A
HE folg afolg UehhA 2sith wa
A lidocaine gel¥} lidocaine gel& ©]&3 &
9dEo] EdokHdle EBIolt H¥E
o &% 457 WEele 2 e 74 o
= Aoz Jelgt. Lidocained] E23 F
A& o8 AT AP e 2W
w3 L3l 394 2AYNE DE-AF of
2% $(alternating-pulse iontophoresis)®] 7
33 4Z49x wHste] dig AF(Meyers}
Oddsson, 2003)¢} electroporation@} ©] 2%
o o3 FARY Wzl g AT
(Wallace 5, 2001) FAXE HI&$ Z#E
R

FaFAE gEEe] o @712 v o
2o s ABWRZ Eo7iA", ARY
2olA olesE A7t UF YHHW of
o] Na'§28 xaste 85499 ¢
< dAEA o =g 2l =
FankAA 244e AL AR,
3] 2ol AL AL ARIE Aol
Aol wlste Aol 7] Wil o
o] FFaddE A&atagE AXE F7
% EE5e RAEIFA Hdh wehA

b do

12 M

T

die B

o

=
i o 1 R 4 B

N

Lidocaine 5 ZAulHAE o] &3 Tz
Al dig AgntHrt 1dd £ A
Zavkad $3A80 ol AHEH 2
. 2 dFoA% lidocaine gel& o] &3
g5l BAUAY BE nAE &%
245 BA4 2R 0D H-Y
4 Agaae As4e gas] fad
A% aBNHe U AR A5 Q

B2 Y AZd W3E 24 @ 49
GEEIHI DY SHATHIT) EF
98 Hol7t Q& ReZ Ueh} &3
Zo| 93 lidocained] AYEFHEI} A
AX g A7 ZHnerve trunk) 7HA|&
@ AR HHEt oJ2xYs o] &F
lidocaine®] w}H A Fe] thg AFAME F
b AFE, FAL AR 3 Ax] F R
A% AEA ANAND B e Ao
2 H1EHGreenbaum, 2001; Galinkin
&, 2002; Zempsky$} Parkinson, 2003 a;
Zempsky$} Parkinson, 2003 b).

AT 2 vlmdA A713 F493E
Ag A-F9 W3t {FoAF AolE e}
ol £A44 54929 wile 395
(IF#)°] lidocaine gelst =X 3 GELFEF
(IT)ES AAHA 22 Yeyo
Tachibana 2} Tachibana(1993) = 2%
aqueous lidocaineo] T2 #FH9 3AE
YraA SHITE & 27 vHAI}
weA Jetgoa Busted g de ol
A7MA R lidocained] FHFFo] TEEX
of Hgte FHEFHE FFUAIe Aoz
Ueitth £3 FautHA 54 g A
=3 59g HAs7] Astd 025 W/ar
SATAI®] A 8202 I9d5S 28T 4

X ooy wju

v odr g
2 of

A

-}
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3} A718 ZZGARA F R (electrical sensory
perception threshold)oll= W37} ittt
o} Hg-8Fo] ulg FAF MUFYS A
A8l (Williams, 1990), Yubxoz %
=59 7AH AqvAY A7t AgF
Ho FFE Fr AR 4HA U
(Nyborg, 1982, Mitragotri, 1995).
AFAFGAAN A FGHAA F49
et A71H FAGAAM g A - F &
% zolE YEHLH, B3 #7114 54
¥+ lidocaine geld o] &3 S99 %F0]
g TEY vlEte {FoEtA Frts
Aok @WakA lidocaine gel o] €3 &5
o] HAvtHS} EANY FF2HA A
02 AEE F g AR Azdn.

V. 8 &

AN WAL Z lidocaine gele] ©
& X9} lidocaine gelg ©] 43 23 93%F
o] ZAutHd WA= AFHE LolE7] 9
& AFH Z4%rte AAAEEES &
3 Ao A lidocaine gel& o] &% 239
T ZYER Pye] e ZxEY Hlg
o EAQY ZAGAA FAGA9 Ad7)F
498 oA AsAle AR U
B 94 giadxd F AREH 2
& BAY FAFFAT FE5d HHn}
AP AFEY ¢ YT RAeE 4G
213

&0EH

&3e, o)FY, APE : BIFFA 9Y
€ PAe A FFIFRYRYA.
2(1);266-285, 2000.
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