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ABSTRACT
This study conducted the following experiment to examine anesthetic effects of 500 ki

ultrasound with lidocaine. Clinical experiment was conducted to compare local anesthetic
effects by ultrasound frequencies and drugs with 40 normal adults and it divided subjects
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into experimental group (I) applying only ultrasound, ointment group (II) applying only
lidocaine, phonophoresis group of 1 Mt lidocaine (I), phonophoresis group of 500 ki
lidocaine (IV) for pain threshold and nerve conduct experiments. Mechanical threshold was
measured with von Frey monofilament, thermal pain threshold with halogen lamp and
digital thermometer, action potential in median nerve with diagnostic electromyography
before and after treatment, and at 30 min., 60 min.,, 90 min.,, and 120 min. after treatment.

Results of this study can be summarized as follows.

Topical anesthesia experiment showed that pain threshold of phonophoresis groups was
significantly increased, but there were little differences in ultrasound frequency and drugs
among phonophoresis groups. Conduction anesthesia experiment showed that phonophoresis
group of 500 Kk using lidocaine had significant difference in pain threshold and sensory
nerve conduction compared to ointment group and ultrasound group, but there was no great
difference from other phonophresis groups and light nerve block effect was found.

It was considered that application of 500 K ultrasound using lidocaine will be more
effective in deep anesthesia or nerve block than 1 Mg ultrasound. However, researches
considering various frequencies, intensities and application hours in low frequency areas
including ki ultrasound are needed to increase deep permeation of drugs.

Kye Words: Anesthesia, Lidocaine, Phonophoresis

1. M E Lidocaine(2-Diethylamino-N-(2,6-dimethylp
henyla)acetamide)-2 Dimethyl-amino
acetamideA| o] WY Ex FAo APY BT

Lidocaine® QJ4olX #2 Fa54 % o) °F ¥2& FRREF) T 5F amided
A4 P2 293 2o A 9 AANZ F2 o]2F 2 sodiume Y&
g 52 5o gosiA ojg&sm e, & ARAA FEILCE At FarkHEE
3 eAAZE 2Y, 2ZFo], A T g} < YeldHWong, 1993; Kundu and Achar,
3 Py AeEgen, e 5L B 2002; Sheets and Hanck, 2003). Lidocaine2
o AN Xﬂ'ﬁ—a“’] go 2481 %lr:} A& 3 A vhAckeR ¥ o %4

T3 ¥ ARY EXgEolN 53 vtAAZE BHYSA #ol= amideFo 3}
3s 9% 01-3-534014 2949%E dE= x} FEZA, 2 &AL 2 FhuiHARE
EIAN-ROISE N ool ARFALLE A Ye w}%xﬂolt}

(Bigger and Mandel, 1970). }&F Agu}3
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£ procaine HCLel| w]3} 2~44)], EHuH =
ok 5uje) vlHERI} Qo 4L 1/10 A=
2 QouMr fde Fata P4l e
obEg 4 UtHMachet and Boucaud,
2002).

gutF o 2 lidocaineS Z&d o SA9
2, FARENY 28 74, FAvFHFE
g4, A&Ae] F7HE 918t 1:100,000 H]
& & epinephrineS #H7}ste] ALE-3iH, ol&
HEH9e] gHo] FFHY cBAZY %
E F4E ZA2AAH FAFHFEE ASA
2 4 A7l dEo)(Giovanniti  and
Bennette, 1983; Stratford, 2002). Lidocaine2
AUEd A FY ¥ FAEEY 234
ool A4 A¢ FHE&F AR U3
AYLF, BAFF, ZEAA, B, EF F
o] #&ALg x¥Yste HA HFHE 4 F4
%9 289 I, 2Y ¥ 95 waNZ
4 9ltH{James and Reynold, 1993).

Lidocained] & AFHES Ade A&
491 free base7} A7 U= F 2 AY
|25 2E 3 sodium¥} potassiume
o]lFS AWIHER AFo] ALHAR A7
go] BEF HA g, g EFHAA%
45stA Wol R A=t AdHI vhH
A37} Jehdoi(Bromage, 1978). ZAut3H &
F3 Axd we} 7&5 vl (Bromage, 1978;
Dripps, 1983), f v} (topical anesthesia)=
Fate] FAvHAE EX T= 2F s W
Hog XA Tl AP, A&
v} ¥ (infiltration anesthesia)e =4} A|S
Fad HAKAIA AFLD e FHAA
Agdts Whdolx,  AgwH3(conduction
anesthesia)= A 4479 A9E AEFYP=

Aol Adsle WHoez gutieoz A
agHnerve  block)elg}sr gt} (Butterworth,
1990; Dunbar, 1996; Clark, 1999). 28} &
HolAE A FawA 2 AeniFe J
2FALE 53 lidocained 27 W2 JFA
Aok &7] W& 55, Y, 2FAEL T A9
g 714 A48E 72 Ych(Kearns et al,
2003). olzy EAFE HIr A A, =
g, A, 2% § U g9 ZAAAAN
& H QAT Burry et al, 1999) hFE EW
utF o) AFe 7|dErI7t o H

Lidocaine®] 7 AjA|sle] ot FHL o
kgl ¥l nHPEAAH EHoZ U QA
o ANEFHE A 5EF 50| Fas
g Hizh 2 YA EEolti(Benowitz,
1978).

o] ¥ lidocaine?| E2|33 4L W3t
AN7IAY, 8131, B2 wiAsdd o83
ZAFH R4 oigt d77t AFHUG
(Yamamoto et al, 1998; Zempsky et al,
1998; Galinkin et al., 2002; Schultz et al,
2002). 531, B2y wAsdE o8¢ W
o2 z§¥(Kang et al, 2000), A79F
(Wallace et al, 2001), °]2%=%(Rose et al,
2002) T3 "FS HIEAHWoIf et al,
2002) 8k 22 e 9% g A7t 2
A o]¢} Zo] A FYL o) &3A
FHFelUd AzE F7HIE F Ue AeE
AZsln g BHF £ A7
A 25 RU0LH A o9 ARE o
71€ oz flth(Wallace et al., 2001).

22y Becker F(2005) 95t oj2&EY
o ®lge SugdF 4B FHJAEJ o
e FeE By, 2508 o3 29
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450 FEY FHAUEE Folv e ¢
Hit. 2gue A E¥Foz Fus
o mat FHAEr} @Ay gutHes F
g7 ¢ gRo] A4E 259 oAl
F5%L FoPoHAsano et al, 1997). § £
FoA 9 A {57 R7] W] AHF o
Z&9e dquATt 43R =88 + YA
o gl AFd 2SHE o) &3dE GE
o] AZ7HA xgdA ded w¢ A&FHo|
o, AR%3 25§ H8FHOE F/HA ¢
g9 ZAYERE FIJANZ Aoz A4
(Asano et al., 1997).

Z&0d] 9% lidocaine®] &otgFol #
3 JAATFEE 11 Mt 2SHE o83}
025 W/er =2 A7H 579X (electrical
pain threshold)& ZAE A F(Williams,
1990)3 870 Kk ZS9E |83ty 2 W/er
ZEZ lidocaine HCL A9 =Av}3 AT}
g A (McElnay, 19850  UTh
Tachibanan®} Tachibanan(1993)2 48 Kz %2
B2 017 W/er XA 3497t $7H
Tt BHu3le lidocained| AFEw £u9F
o] AYFAE FY3A F7HAE & Ude
7bFsdE Bo Fom, 53~56 o] A&x
238 0|83} 4% liposomal lidocained 5
E3 F&ste] A14F FAHA E(visual analog
scale)& A AFNN {FI4F FF5LLE
YehJ $ith(Becker, 2005). =3 lidocaine
70 A A 35 EMLA cream(eutectic mixture
of local anesthetics)®] HF3 299F 43
dqHE F2uHEH}E AFHUAH(Katz et
al., 2004).

2 dFdMe AFv &9 d99Mx

v e Fogul 500 ke =23 Ay
Ax 2 2&9 d@sr|E Adstn, ATy
F 2EHdA FERFoly FEFAAEI EA
2 APHE lidocained A FEZ 3o
HA7A FE o|FL v FAFAE o&
A& el A3 GEFAI} 2 gl
' oy 71x EAHE AN A8 500 ke
AFy 2&H7t FautHAY AnNEH ¢
ERAEE PN o= A= JFE
FEAE golny) §std Fhviy A¥e
2 A 9 Advy 438 A

I, 0y % e78E

1. Qigxt

£ 489 HARAE olazty FAq AL
o2 FI% A%T A U 403L g
22 3%tk 48 9¥E F= AF] 4l
A, 2477 Ade A, & Azt Q1o
%0 Y1 ol QA YEE BLIAe
AgA o, A¥7L F & A5 EEL
&4 RI=g 3o

WSS FZ92 2+ Fo 854 ujA
At AAES FRAYZ 4 o 894
st 497 #44 289 AL v
21 2398 F8gF 1T, lidocaine A
4% OF, lidocaine ¥ 1 Mg 2 &2 3
£33 M2, lidocaine ¥ 500 ki %2L9& 3
£3 V22 Y5 Ak (Table 1).
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Table 1. General characteristics of subjects.

Group N Age(years) Height(cm) Weights(kg)
I 8 22.62+1.76 172.374.17 71.87+5.93
1| 8 22621199 172.6245.12 68.8716.74
m 8 23.37+2.32 174.12+4.45 73.5546.78
\' 8 2250+3.11 175.1245.96 69.2514.89

All values are showed meantSD

I : 500 kit Ultrasound group

II : Lidocaine ointment group

I : 1 Mk lidocaine phonophoresis group
IV : 500 Wi lidocaine phonophoresis group

2. Ao} 9 d¥I17]

1) A%

Lidocaine,
Louis, MO, USA)
Carbopol  940°, Gattefossé
(France)®] A|&-&, Dimethylisosorbide(DMI)
2 71 Ak AlE EFAGE ALEET

triethanolamine2  Sigma(St.
AFE AL,

Transcutol®=

2) &g

1AH FAQA FHde
monofilament(Touch-test sensory Evaluation,
North Coast Medical Inc., USA), & 5294
A &A= 20 Watt halogen lamp(Osram
Co., Germany) ¥ digital thermometer
(CENTER-306, Thermolog, Korea), AZ A%
&A= EMG(Sierra I wedge, Cadwell
laboratories Inc., USA)E A}&-31%1t).

2 H43g HA%td 500 ke AFY 2L9
WA R)(USTD-K, Daeyang Medical Co.,

von-Frey

Korea)& AZstfch. 253 SAZAE A
& F(power supply), programming board,
RF amplifier §¢ 32%, %33 (output),
500 kb &3 wAo] JHs@ 25y HEF
A)(transducer)2 FAH o it} 2gu WA
BAY 7€y AMge Fo4rt 500 e, BE
71Zke] 200 ws, £8F7] 20%, FH-FH 2
o] 600 W, EHFTE 0~5 Watto]th. =
&3 871 A48 FEAE Ceramic 500
K(Digital Echo Co. Korea)g A}g3tgon
HE7] HHL 6.908 crolchFigure 1). 2L
28 23& 93ty Ultrasound Watt
meter(UW4, Biotech Co., USA)E A439
o 1M 253 SARAE FoAEt 1M
WE717k0] 200 ms, EHF7) 20%, BH-FA
AFol 600 W, EFZEE 0~5 Watto|n],
253 U7 WHo] 6908 cardl USID-
M(Daeyang Medical Co., Korea)g A}&3}9
t}.
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Programming board Timer
Power supply 1—{|  Mode/Duly RF Amplifier
Frequency pulse/Function Output +— 500khz Transducer
generator
Figure 1. Block diagram of USTD-K
3. 49 Ax U 231 Mg 3) 381} 8

1) Lidocaine@ HPLC 24

HPLC £4 A] 1A o2+ p-Bondapak
C18(39x300 mm)E, °]FHLEZE glacial
acetic acid : water : acetonitrile(40:44:16)9]
Eg4E 01M NaOHZ pH 3,422 3o 500
mL 2 39t AEL 33 254 m, 521
mL/min, Z2=+ 0.01 AUFso|$1 ¢ojR 1
3¢ dHoZRE FEE AL

2) A9 Mx

Lidocaine®] 3t&Fo] 1 w/w%7}l HEE A
Z39tt. WA homomixerd] & 137 mLE
Y3 A3}A Q) carbomer 940 1.0 g& ¥ol I
&  &3agen, w2 &I HEF
transcutol® 100 mL % propylene glycol
20.0 mLol] lidocaine X+ lidocaine HCl 1.0
g& 43 ¥ A9 pHJ} 65~757} HEE
triethanolamined Yo WA myksle g
Ag Azxsgdh FEe] 1/100000 3T F
epinephrine?} REAZ  methylparaben
propylparaben(0.02:0.03%)& &3tdto A %3}
At

%229 L2 lidocained] LugEd <
g AFAAY AdaAIE A3 93
AFHe] FYsle v FAS &E5HH P
A= A 239 W] HELL ojFHE
AHgsIgl e, A5 8FS 500 et 1 Mk =
STl 2 W/ar SATAi(spital
temporal average intensity)o]th. &34 F
TEL 5 g9 lidocaine(1%) A& 2 gH ol
HE F 259 dEV|E fREUY s
o2& HE39 1 inch/ard] £52 73
HA 4& 289 HEat 12 84
208 AL At Y 2N FHE
8tgom, I#e lidocaine AL F¥o] ulg
F 2398 FLaA gith BZE A¥TS
A8 F8 F 102°] AYE AL FohlNd
.

average

4. A%

1) SZ9X 4y

494 AgdA 7144 FA9=2 ¢
%49 X (pressure pain threshold; PPT)s} &
579X (thermal pain threshold; TPT)E &
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At &3 Foe T2 aRE
ojry) S8 2S% R okZo A Ag
g AFAZY FPA &5 FEEAS
Ggo AREH o AFAT AHE &
oliy] g8 39 T WA &I A4
AARYAA FXE FAH}ADG. 5F A7)
A A, AL F 30F, 60%, 0%, 1208
o ZA4sAct

NIAH BAHAE FAs7] At 4
o ez} 100 g 150 g 260 g 60 g 100
g 180 g 300 g 522 FF3 Ho sl&
von Fray monofilamentE ©]4-3t9 +&z&
ARsre Hzel g& FYAQor, %
Aze IREHA HZo| HEF FA3d
A ¢4gg 718t filament7} 3t 8 AE=
Atk 714 F49AE A ¥ uE FF
3o F7+ 3¢ F 38 HGottrup, 2000).

d FA9AE A7) 98t halogen
lampg o]&3td 3 AAE AFA
23 BAY 74L& lamp B WA, 1A,
AefA o, AdAE 293 522 FHof
Aon, 2248 93 digital thermometer
9} wire sensorE AMEEATE L&A A3
Q1 wire sensor$} thermometere= ZAAI7E 1
2 ©dz eE 72 2 BAo) %@
themolog computer lingking programe] %
° PCo] Az AU ZHe A%
2t 33 F TEE FH4AA AAsded,
2389 a7z AAQl wire sensore] ¥
of ZAHEY Fol AASGEE WPIE 1
BN F, APz RY Ao HES 2¥
ey AZe 5 vl FAHEE &
4 5493 Hxez $4¢ A AA
o] 22 3QcHOrstavik, 2003).

FAAY #ZANZG GFAAE 9¥4
He ogdt. #AAFE EFANAY
2L 29&E(sweep speed)7t 2 ms
/division, 7]&7}+-8 % (gain) 20 4V/division
o2 gt A7IAFL 4R 854
o Ao} AZ7X =28 A7t AFHL,
2207 BEAY ADEL 717 H(baseline)
3 & 94 A H(negative peak) AtololA, A
9 BEAE 42 & AYHE AW A
W e 2gs 32 @e Aok /1%
AZe) wjxe DAZ(Digital Ring 24
Electrode, cadwell, USA)E o]&3to F ®
A &7ty 2 A 84AFE, 49A
Ao FnAFE WAL, HAASL
BATS 22T Abold AR WrR
Fe &534 uE YN AFAE FYPE
7} 9443 AAZ(palmaris longus)¥ 854
ZZ(flexor carpi radialis)®] 7 Alo]oj A
HA&Ad EHSI AS5H Ade U
mZ LAIAG.

FAEY FFAE BFAAY 718522

220457t 10 ms/division, 7|EFEE
ain)= 5 mV/division® 2 3tgon, A7)z}
& Z A3 (supra-maximal stimulation).2.
EIET 25399 Ho AZo =2
W7tA ASHASG. FFAAY 715 U3
£ ZAE AZ(Ambu® Neuroline 700 10-K,
ambu., Denmark)& AHE3t{TH 5473 &
FANY AEFH FEAe FAAE E5H
A%t Y3, Al W ukE Z2Fsd F30 3%
& Ao

Z1IERAFY WA HATE EFA9A
T(abductor pollicis brevis)e] ¥ sJojito,

rlo

o
“

P
aQ

oy
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HEPATE 29 497 A +F 299
2R84, JAAFLE BAFS £AF A
ol AL 39 FAHIAY A7IAS
< &2 HE JAA AFAR FP=7}
$XF AAZ(palmaris longus)¥ {52
ZZ(flexor carpi radialis)®] A Ale]o| A 3
&3tk 8AASH A3 AYe 8
2 33 A

5. %Y

B a7 A £4L2 SPSS 120 ver. for
windows® Z219¢ ASsdth & 29
250 RFLE A Yoluund QYE
=2 Fx 2221k x(Kolmogorov-
Smimov) HAE AAEHT I 2% ATE
3t FAA7| dE T 19 Aolg &
37l HEtd @89l #4HEA(one-way

y = 1903.3x + 385
R? = 0.9999

200000
150000 r
@
o
< 100000

50000

0

ANOVA)E dAsten, AHFRAYe R T
e 7H8E 5@ 729 Duncan multiple
range test, TEA MRS 71AF A&
Dunnett T3 test& AM&-3tth #4 A /9
FEL =052 MA3d AF 3ok

n, & it

1. Lidocaine?] W7}

1) Lidocaine? &4

¥ A¥lA lidocained A H3}7] 93t
HPLCE o] &3}t lidocaine®] retention
time2 ¢ 35&o|%ed EIxr Y334
on gas ¥ e AtkFigure 2).

0 20 40

60 80 100

Concentration (pg/mé)

Figure 2. Calibration curve of lidocaine by HPLC.

2) Lidocaine #9 HIX
Lidocained 84 <fEolmz LR XA

transcutol®&

2 propylene glycol 2 £33/l $43%
AHgEtgen,  TRAZA

...70_



carbomer 940& AL&3tch A9 #HAL F
3% A2 12804190 mPa - s9] AEE 2
1 9o, pHE 65~758 #A8dth o
APolN  FEe &IE Hstg HUHE
labrafil®9] wl&o] ELFE A FHE7}
goihel Wi 10%2 AT A =4
% propylene glycol 20% 9} transcutol® 10%
o] lidocaine 1.0%7} HF &35= AL &
dx 43 2% ¢ + AU AzxE AE
50CelA 67193t AP 4FS Aeu 44
& AA Wde JdehtA Fd

2, B0k na

1) 0% 82 X9 gt

200
180 »
180
140
120
100 |

Pressure (g)

80 |

289 ¢ FEE AY FHLF &5
7143 B49Ke A4 F Ui AL
oA 29 EZH lidocaine TEFo] Z7}
e A%E Yt 34718 & 49
ol 37 A3t Y8l FAEN @
Ao Me XNE F 308, 0%, NIEHAA
T e 9% Aol7t dEhten(p<.05),
Duncan®| T3¢ AA 93 AFEHE
3 Ao A 302+ 500 ke lidocaine &9}
JEF(V)F ZSHZ(1) 60%dde 1 Me
lidocaine(I) % 500 kb lidocaine &3-%45 T
(M) 2&9F(1), NEdA= 500 K
lidocaine &9 4F (V) ZSoF(1) Alol
oA &ol7b A Ah(Figure 3).

80 | J.
40

20 ¢+

pre 30

[-1o] 20 120

Time (min)

Figure 3. Variation at thermal pain threshold(TPT) in wrist

following clinical trial.

@ Group I, B Group II. A Group II, (J Group IV

a)c).

; significantly difference between IV and I

b, significantly difference between I, IV and I

*p<.05
I : Ultrasound group
I : Lidocaine ointment group

I : 1 Mk lidocaine phonophoresis group
IV : 500 Kt lidocaine phonophoresis group
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2) & 52 9|9 iyt

259 ¢ GEE Y FL&H &9
d F49Ae A& F gEEY AddAA
L9dE=F7 lidocaine EX¥Fo] Z7}3te=
23S Ytk SA3A7IE & Y Aol
g A7) f8td dal BAEN & 2

L] L

FMe & F 30, 60%, VEHAAM T
Y FAT  Aol7t dEsen(p<.05)
Duncan®] o359 AR 4T AAFEHE
g AgeA 0 VE# [E, 60&2d=
I+, Vidd 1, 0Edgde Vidd I3
Atolel A Ztel7} )l AhFigure 4).

<

Tarpersiurn {0}
—

a0 L 1
|

pra »a

Timm {min)

[ ] L[] 120

Figure 4. Variation at thermal pain threshold(TPT) in wrist

following clinical trial.

@ Group I, B Group . A Group II,

< Group IV, O Group V

a)c).

; significantly difference between IV and I

o, significantly difference between II,IV and I

*p<.05
I : Ultrasound group
. Lidocaine ointment group

i
I : 1 Mk lidocaine phonophoresis group
v

: 500 Kk lidocaine phonophoresis group

3. WEU 1y

1) JIHY 82 94X Ao

AT ARG 71AH 494
€ 3& ¥ UFEe FANDRAN 5949
FTEC FHte A¥E UHEHILeY T

29 Fole ax 4ok AN 2

9 Aolg A7) st da BuR
< & AfdAN A5 F 0%, 60Fho] F9
& zol7b YeElgtes(p<.05), Dunnett T3
AR 9T AFENE F AP e A8
F 308, 60%dd VEH 1F, OF Abeldl

i r.‘.i
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N Ao|& Vel )LthFigure 5).

-
o
o

B)

Pressura ()
o a
] o N o
o o [-] o

3
o

13
o

N
o

Time (min)

Figure 5. Variation at pressure pain threshold(PPT) in
index finger following clinical trial.

@ Group I, B Group I. A Group I, (0 Group IV

2. b significantly difference between IV and 1,0

*p< .05

1 : Ultrasound group

I : Lidocaine ointment group

II : 1 Mk lidocaine phonophoresis group
IV : 500 Wk lidocaine phonophoresis group

2) 8 82 ANl Hot & AN N8 F 0%l F98 Fol7}
AFA7% ZAAMIGY 9 FAINE UEROm(p<.05), Duncand] B39 AA
g F URE 2RANAYAN SH9F o 9 AFENE @ AN A= ¥
280 F7hhe AEE YRy 1 O0RYol V23 12 AoldM Xl yr
o Zole AR ok FAHAZE Z kel WAHFigure 6).
Aol FAlaty] st Yo BARHE
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Temperaire (T)

Time (min)

Figure 6. Variation at thermal pain threshold(TPT) in index
finger following clinical trial.

@ Group I, M Group 0. A Group I, [J Group IV
9. significantly difference between IV and I

*p<.05
I : Ultrasound group
I : Lidocaine ointment group

I : 1 Mk lidocaine phonophoresis group
IV : 500 Kt lidocaine phonophoresis group

3) PAUBWTO| vt

AFAAAN 2407 FEAA FEA
E A& F urEd SAANTUAA S5y
FTEol Fvtste A¥E Uehided
el ZAol7b A ¥Rt FAAIE 2
o] Zeolg FRAE7] st 48]l AR
Ae § AN A8 F 0EYW FIT 2
o]7} Yeldthp<.05). Duncan®] thEH ¢
AR g3 AFEA Ao 0eddl
VE# 1Ate]e A 2}o]7h A (Figure 7).

277 BFAYY AT Mg F gy
29 ZRAJXNAN $HIFPE] P2
£ A% deigey 2 gele Aelrt
A7 FRx EFAIE F B9 FHolg &
Astr] gstel Yo BARHE @ Aol
A XE F 30E, 60%ohel R o)zt
9Athp<.05). Duncand] T}3¥¢ AAH) ¢
F AFEAE @ AMEe 30, 0Tl
NVZ# I3, OF AoldA Zol7h AT
(Figure 8). '
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[ 1] '3)

Latwcy ()
[ ]

-

mre ag [ ] L ] 120
Time (min)

Figure 7. Variation at sensory nerve action potential of
latency in median nerve.

& Group I, M Group O. A Group I, (J Group IV
2. significantly difference between IV and I
*p<.05

I : Ultrasound group

I : Lidocaine ointment group

I : 1 Mk lidocaine phonophoresis group

IV : 500 Kt lidocaine phonophoresis group

o1e
[-A
oos

op4

Timw({min)

Figure 8. Variation at sensory nerve action potential of
amplitude in median nerve.

@ Group I, M Group II. A Group II, [ Group IV
%, significantly difference between IV and I,II

Y significantly difference between IV and I,I
*p<.05

I : Ultrasound group

II : Lidocaine ointment group

I : 1 Mk lidocaine phonophoresis group

IV : 500 Mk lidocaine phonophoresis group
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4) 2SMHTO| gt

HFARNN $FNA BEANY FEBA
t BE AN F3% Aol vehtr
23T 2 EANY AEL AE F
YREY ZRARRNN SHGELE] 2
a3 A%e Yehigon  gelE Hol

[HO

7 aA gt SAAVE T 9 Aelg
gAsty) st 4o BARAS & A
AN A8 F 12080 FF AAo)7t Ue
5 2.7(p<.05), Duncan®| trzws) HA
AT ARFENE & AHolN e 1208 IV
T3 I AteldlA ZHol7} sAsithFigure 9).

Amoplitude (&)

pre 30

Time (min)

Figure 9. Variation at motor nerve action

€0 90 120

potential of

amplitude in median nerve.

@ Group 1, M Group I. A Group I, [J Group IV
?); significantly difference between IV,V and I

*p< 05
I : Ultrasound group
O : Lidocaine ointment group

II : 1 ME lidocaine phonophoresis group
IV : 500 Kk lidocaine phonophoresis group

V.1 &

€ ol8¥ ZAFHR WF @

£ 29333 544 o3
ATEH7L ol FEESL UALR oF

2539 AAEYTH 54

me ZYER £l g A7 B
Z3 glth(Rawlings et al, 1994; Bodde et
al., 1989). 2S9& o]&3 Ay F3d 717
S FT 294 Widss 289 F3
4:0]7] w&oll(Lenart and Auslander, 1980)
g3 Forde 259E AT @
BRAE Midte AP ol &3tn Ut o
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g B dForMe AZ 500 e 2S5 L
A2 D franz diffusion cell® o] &3t H|
23 ZYEFHI} o3 GFEE ¥TA e
o, EXREPANAN HF AF AHEHoIA
£ o8 Zo 49 lidocaines) 7%
P ANFAEY e 9FL Yolrr] A3
A4 Ao g YgdEs AN

B A7 A149 lidocainee H& % A
g wpFoz By ofe W vIHAZE
FHSEA 2olA, & U4 AEAY7E
A3 gl Eo F8AolER g9 A%
27kt 4RAHQ HES Y8 7 gubE”l
T4avtHAR lidocaineo] ol AHEEHI )
THZempsky et al., 2002; Rose, 2002). 53]
lidocaine # spray, lotion, cream %9
E¥Fo2 AgHo HRAH, A
TE, BAY TLF5FY 43E A8 Ed
AE FHoME AHEHZ Jout, FA H]
3 FHAE % FoFgo] dojA FHEH Y
Ago] B7] Wi 2394E o4& FIYF
% EAE FEIHY] AT ol "astd
B 489 FEEA Y =HYoh

Lidocained| & FAulF A ARxZ <]
BAPEY Ae % AR FAHE)
E7l9 & ck(Berde et al, 2002). 2}
lidocaine®] FA}#42 Fzh& Yodjm, =
AL &Y, 53] Lot@ae] HEE R
HAsge 9ol UtkKearns et al, 2003).
ojlgg EAHE I3y A3 dIT ¥e9
BAUAAZE AFS HAAT, oL o}
A odd Aze JdEUE o¥Eg
(Galinkin et al, 2002). 2 o]&EYE ol &
@ lidocained] AWED 27o] Fevhof
= F93% &7 9o rk(Becton et al, 2000;

Zempsky et al., 2002), %o g v}FHAEF}
T g Ao JEigt a3y 23ue
Fusd w £FAEs @EA 7] wEol
AWt o2 Fugrt Wi gpo] AFE 2
25 UAY FAZF FFrFE FAad
Bk7} % (half-value thickness)o] Eoju} £1}4]
=7} Qo] @ F SUtH{Roman et al, 2003).
Becker §(2005)2 53~56 z 2SHE o]§
& lidocaine cream$| 345 AgFNA 4
HopFel g o= Axe ARE UFIHA
t}.
g2t & dTdMe 233 Fuge g
& lidocaine(1%)e] EHvly 9L Hgwlf
FHE Gotry] At A ez
&5 FHEF(1), lidocaine EXF(I), 1
lidocaine £-%9%-(IM), 500 Kk lidocaine
BPTT(V)LE Y3 5494 2 AAA
T 43S A3t

EAvtHaHd g HY2 2 lidocaineS
&g v FAS EEF99 74 549
AE FAT dAdA A& F 0% NV
3 I& 602t M+, V&g 1F, WE
de NT# 1T AtoldlA Ael7l Ao,
A F UEEY AN S9F9FEE
o] 2 H&F ol wls) AA Folst
AAN SRYFETY ol AU E=P
2 FAYXNE FAT AFME 0% IV
TH [T 608 MF, VIZH [F 02
o V&3 I&, OF Aol Aozt A
o, A& F QLY AN S99F
TEC 259 FLF Fo vy 2A F
7o SR3EE 1Y Zole A Y
By 285971 Foge BAQLO] lidocaine
o] EHE FAANA FUvtH FEd 4TS

do & P for

..77_



Z A& ¢ 4 YO, Friedman F(2002)
9] 55 kb A|4ZS99 EMLA cream 4%E
olg3le AYg AA9} 55 ke 2SHE H§
3ol EMLAS} Lyposomal lidocained] &3}
T A¥AN dzF 2 X7 48 dA
¥ 5499 d#spyh dde Bug vk
3l tH(Katz et al., 2004; Becker et al., 2005).

a8y 289 Fugd wE FU0HH
g Aole A ¥l S9FFE °
43 FdvtHE Fugd wE A7 Ao
T fe Aoz JEnt o dids =
S99 Faey FEY E3EF A4
BAGel 299 7AH £ @ HFd 9
3 =24, 2 9 HEEE J18e §E %
gy 2137 A5FE B¢ 4439 Ax
A& B3 FAANAS FA3No ARG
7b 23 ®@ AegE AgHUeda et al,
1995).

Lidocaineo] A17ZZAxe] 9¥& vzed
HAY EJAEG AP FPo] Yoy
Ao g A4HoAY, ZAYgd FIE 93
AH$E 2EYe @ ENg FEER
(cavitation) ¥ -&3F5 E(acoustic streaming),
WAkt & FH(radiation pressure effect) 59|
7143 #AIHmechanical effect)S ©]&3}4
Z37 Yo AETH uztE FLUANA AX
3 ERE, AEXFAE, £E8 FHEE €
A8 A717] o &oll(Sacks et al, 1982) &5}
o Fag8 ZFxve 8 F3FI T3
ol AAse /M FaF WSt 2 &
et

nHEESE dAse W Fo vz
lidocained] #ZF= F 23tk AF7HA ZH
Fgd 9% vt 1~10%7A o

7HA 9] §F& A5, Koh 5(2003)&
4% lidocaine®} 10% lidocaineS A+ W29
E¥3e 543xe] wslE FAsd ¥§F
o] ¥4 A7t Yopxda . 1
U o33 AAHE oz A HR
ntHEHRE g T floy, A4RE4E A
A AAardd] g HdviHsr 98¥
Ao FAE 3t el /M g4t
gutzgor FALE Agde ARAGE
(nerve block)g FEE e 1~2%E 713
@o] ALg-3tch(Taskaynatan, 2004; Minville,
2005). PFAYANA ke FFE 1%2 2
g olfrt lidocained DjFoE AWFEH
o 3t in vitro 48 & AN v
ge Fu4tiel 500 ke 2&uke] §3go] 1
Mgol widte] =zm A A A(transdermal
ge)& Az AME37] wWEe YFAFAA
AREI 3 AGuHaRE FQI§)
AMA FALE FARE 2Ao2 A¥S A4
ot

Z5veo] 93 lidocaines] Hgwid &F
g Yolr7y] 98 AFAA AujdgelA
1A F493), 4 49K, AEA=E &
AdAc 71AF FLYXA 5L gAY
H3lE A4 ¥ 308, 60Fd VEo] [E,
O#3% Aolg Yeio] 259t H431A
Y lidocaineg @& =¥ F Ao ul3] 500
e Z2gute] o3 4ARFH £3lo] o= F
T AAAGEHNE JHAv Aoz Jehy
oy, & SHYFEHY FHo|7t AR &N
. 4 FAYXNE A dPdM HE F
60 el Vool 177 Aolg Uehlio &
BYEsTE {9 AAole AR FRAAT NZ
o 47t M =kt
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o|2]g A= Hayes F(2004)0] 2F3e
fdg 5348 o WEe Fugrt dEs
£ AAMn 39 1 Mk 2530 Blgte &
2 F949 500 W 297t 23 WS
< F7MA BRI FoA1, FFEE
o] =7t F718te FEHEA Y FEo] F
) =7] W&l lidocained] Z¥E#H7} F ¢
AE3AUE Aoz A4d a2y 500 kb
2297t AFAAY A=AGE FEI ¢
24 g lidocained] F#F3 FEANE &
A7 e REF Aoz YEgE, 500
Kzl 253 R7FS-E A& A 5 mol
2ol "7l g &5 2599 duAe
WA =298 & oy, dES T3
o A9 AR7A == dH & in vitros}
g2 i o3 EY ol 4
FoM B ALV dE2E RAeZ By
53 ltHBouwstra, 1991). &3 59| g
FAA A} FLA 1%5Fo2 HE3)
FY AEATERE FEsrlde @
FEIND  FHezZ AzZdEr. Wugl
Hou(2005)= 1%} 2% lidocaineg o} &3}
FAF uHE & F F4I=E HG
A A 2% F3A JElgtn 3o
e YFE "vFHAFES FFded F8
g 8902 Yehgo.

ABAz g APoZ lidocained
€ ¥ $AS 59 AFTAARNN B
7 8FAAY FEAE S Ay As
¥ 0&dh viZol [Zd v Frtste A
& Uehigley 25 A4EY ololen,
SHYFTE oz Zol7t ax it 7
07 8599 AFE Y 43 308
o Ve 13, OF 02 VI |

Ol

Mo & o

&, OF Atold] ztol7h YUY S39FT
E Zee Aol7t A FYh olHF dH
£ 500 kit &9 E o] 24N g5 A
ol Az FFE Fo AAAY AdaH
7b 4 ARAT FLFA] g3 AFA=
7t 473 AdE JzE FEY FAFH
AREH} o]FAAe 4L Aoz JEHYN
o FAFA] A AAAGAME ZAA
79 ZAEAIG AXe] Wyl W & e
2 RuEchRirie et al, 2000). FFA17A 0
A AR 5N FEAE FA3S 4
# AE F EE AUYAAN FRF SHL
UElR] gted, AZe ¥z H& F
1208 A N2 17 Abelol 2oz} U
oy 25 FAEA U o]z A {9
g oue e A2 AZdd. gehA 500
e 23S 0|83 lidocaine &35 ¥
Hely Ede 1 M 2899 3A o)}
ey, vl FAd Y7d FFAA
A AAAR BEANY FEAY AZd=
ol Az JFE Fo AvF AAAG
A7} e Ao g YEhygt.

ool A lidocainee AHFo A&x&uE
1E2 HRA AvFd AAAG &g
o3 FA9AG A=AAA 4FE fAe
Aoz Jeyd. a28u ZWrky AndA
© 2% Fugo} B9 FFo wWE A
ol7} a7 sttt
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B Ao A lidocaineg 4o x 500 ik
o AFu xS g% $R9EY w1HA
HE golry] Y3l 500 e 23 TR
7'(] g9 72-9-5} W3 718 J)dst lidocaine

& Azste] FAAL dom Fiey
ii’+°ﬂ tﬂ"\’} AR S AN go 2
2 ZES Y.

1 BUnty APM e $H9FTEC ©
EXT ¥ 25% A&7 ¥y §4
17b o8t S8t AAT, S3gTAA

<5 Fuse ok ©@E Hojrt A

©ofr 18

2 P
32
£

2. Agusy AP ME lidocained o] &3
500 W SIS T e TEFE Y 2S
HeFo vty FAYX 9 ZAAZAE}
T Aol yehdl Avly ALviHay
7} A[AT g SHGFTH KT Aol
= it

o)’de] AxE A3t lidocaine A& o©}
43t SH9EE A8 A Fopd &
Aflel SRYTTLEY EAH EAI} ¥
s Jdegen, AREHd 4% AR
% A lidocained o] &3 500 Kz 25
FEoAM And Adrt Qe AR JEy
t. welA lidocained o] &3 ARulAy A
AASE 871 A% S9dE WHeg 500
B 2559 HL&o] otF AFZFo|r|e 3A
T84 A FHE Bol AR e 1

e 2&shol Mgl 3 o EHHY A
W2EE, ¥ DI AT z%}oﬂ
HaoE B A4HA 77} a7H
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