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(Received April 18, 1982)

The effect of some surfactants, such as tween 40, tween 80, span 80, and triet-
hanolamine, on the absorption of lidocaine was studied using goldfish as a model
of absorption kinetics. This model was believed that reciprocal overturn time and
death time were the occurrence of biological effect versus drug absorption.

The results were as follows; The threshold concentration of lidocaine was signi-
ficantly reduced by the surfactants. Overturn time and death time of goldfish in
the lidocaine solution were reduced by such surfactants as tween 40, tween 80,
span 80 and triethanolamine, and more reduced with increasing concentration of su-
rfactants except tween 40 and tween 80. The plots of reciprocal death time versus
lidocaine concentration were linear relationship with a positive concentration inter-
cept such as minimum effective concentration (0.2—0.8%).

As results it is believed that these surfactants may form complexes with lidoca-
ine or affect the goldfish membrane to make more permeable to lidocaine, which

is adsorbed more rapidly.
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lidocaine-2 FHFTHIEHIEA EHE ¥ Edtd BRAA FHiR =& d1A=2x EH=H
R4 AzA2A o e EHH So= de] EAYT 9ok lidocained] BB
P3c =& Bloldow %°, Deboer %7, Boyes %] FH7t glon F¥ol& HMT Bkl
BT et BRI QA k. EEEA A e ERSTE AR BEER, UL,
VSRREIE RS Bl e S SR Y MR pEe 9. ALm
o gEHpalo] R R Gl A & Blanpin 2%, Gantt 2%'VP, Lish %4'?, Nishioka %'®),
Kobayashi &%, Collett %::929] 19%9'57]— Az}, ,

FLALHIl lidocaines GFFBERRE F3-o1o) A Wiksl fEABEC ddAs BRI v 9o
A=A o Z-Rolo] glol A BkE FLbEY] BEEH o} lidocaine®] W iiE threshold time,
overturn time, death time %o 2 WHEsle <& AL wgstE nvif.

E R 5 &

BE—-Iidocaine(Merk), polyethylene glycol 400(P.E.G)(F), tween 40(F1%),
KH,PO,(Ff16), Na,HPO,(Fi), NaCl(?ﬁuj’ﬁ), ether (F13%), brom: thymol blue(F¥t),
carbon tetrachlonde(%ﬂi‘f;)

2200l Lidocainen} gl{k#2! @E——Ilidocaine 0.025mMsd] A} 0.5mM7}A}¢] F=&
8 sx® By stgdon fLE BEE 0.05%, 0.2%, 0.8%= 3o HFAs .
220{0lA Overturn Timen} Death Time2| Fx——FT BHTAA EAER 7xlg
o] #5901 (Comet)& 120 BRA B & BHE 6vlel® 319 &% 22+2°Cql A 250m!
beaker] Ak 100ml(pH 7.4 <Al &) g el 3&?%‘3%0& overturn times} death
timeg Levy and Gucinski HiEVe] $35}9 z&u%&?ﬁu}. Z- righting reﬂuXﬂ- 22 %%
& overturn timee_i, o}7}ul 7} €A o)Al %8 9 & death timeo & 34 v}.
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22HoM 3U{t# 7l Lidocaineo] Threshold Concentrationo) n}xj= -2
4} threshold concentrationzt-& Table 1 o}A} FFa & ¢g5o) ?Lﬂ:.ﬁlj o] X z%)%ﬂ] wk
24 PEG(0.05%, 0.2%)& Bitstne olw A $ek= @A 9et. & controld 4 0.1mM
o]gl o} PEG(0.8%)e] A 0.075mM, tween 40514 0.075mM(O0. 8/), 0.05mM (0.05%,
0.2%), tween 80s] 4 0.075mM(0.8%), 0.05mM(0.05%, 0.2%), span 80s]A4 0.075mM
(0.05%), 0.05mM(0.2%, 0.8%), triethanolamines] 4] 0.0SmM(0.0S%), 0.025mM (0. 2
A,O 8%) ol 3c}. ‘

2ojoifr sU{k#7t Lidocaineo| Overturn Tlmeml nx|=s BE—F 59 overturn
time lidocaine] Wiksl SlajAl ol b 24yl HRIEWEIh. F{LAle lidocained] f
R EEE overturn timeg Table [} Figure 149} o] PEGE BAstn:s ow A&
2 GEH . 3 0.3mMo A control® 845 tween 40(0.2%)s1 A 595, tween 80(0.2
%)l A 435, span 80(0.2%)e] 4 29%, triethanolamine(0.2%)o1A 1850 2 fmEiEsql
tt. PEGE BiBE BBE BRilstie A9 B glglen triethanolamine, span 80,
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Table [ —The Effect of some Surfactants on the Mean Threshold of Lidocaine
- Concentration in Goldfish

e Polyethylene Tween 40  Tween 80 Span 80 - Triethan-
Concentration Glycol 400(%) (%) (%) (%) olamine (%)

Control
0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8

" Threshold

*10 10 10 7.5 5 5 7.5 5 5 7.5 7.5 5 &5 5 2.5 25
Concentration

3% Mean concentration of lidocanine (1072mM) from 6 goldfishes.

Table T—The Effect of Some Surfactants on the Mean Overturn Time in
Lidocaine Absorption from Goldfish

Lidocaine Polyethylene Tween 40 Tween 80 Span 80 Triethan-
Concentration Glycol 400(%) (%) (%) (%) olamine (%)
(1072mM) Control I - -
0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8
2.5 — T T T S
5 - - - - = = = = = — = — — 143130
7.5 — — — — — 145 — 147 134 — — 126 119 137 119 93
10 —_ — — 154 148 132 146 137 107 143 131 84 82 89 57 46
20 137 133 129 113 125 123 123 113 94 105 93 75 76 31 23 20
30 84 85 83 68 70 59 67 61 43 62 54 29 29 29 18 9
40 57 51 52 47 41 32 38 37 25 35 34 23 21 19 15 9
50 28 29 27 26 25 21 23 22 16 19 22 14 13 18 8 7

% Mean overturn time(min.) from 6 goldfishes.
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Figure 1—The effect of some surfactants(2.29) on the reciprocal overturn
time as a function of lidocaine concentration from goldfish.
Key : ©, Trlethanolaamme, O, Span 80, X, Tween 80; A, Tween 40, O,
P.E,G; @, Control
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tween 80, tween 408} JHo. 2 o=l giel. = LA BE 8inol slsb KBS overturn
timeo] Y& Il ok, Tween 403} Tween 806 A& HEEl oA & 2R}
A= B a gl

ZE80joilx gLHt Lidocaine2l Death Timeo| o] BE—35ltHE Table NI
Figure 24 A ¢} 3to] PEGY HEEE BRASt1LE o4 EHBelx lidocained] death timeg
A 2k, & 0.3mMo] A control® 1174, tween 40(0.2%) o] A 784, tween 80(0.2%)
ol A 654+, span 80(0.2%)¢) A 574, triethanolamine(0.2%)o]A 4850 = fHfEs ﬁis}
EHES T WRFSH SLLM MBS NGl ©E S overturn timest A F—shgleh.

Table M—The Effect of Some Surfactants on the Mean Death Time in
Lidocaine Absorption from Goldfish

Lidocaine _ Polyethylene Tween 40 Twenn 80 Span 80 Triethan-
Concentration Glycol 400(%) (%) (%) (%) .damine (%)
(102mM) Control :
0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8 0.05 0.2 0.8
2.5 - — e = =
5 - e e e e e~ — 174170
7.5 — o~ - = — 183 — 170 167 — — 153 150 168 139 128
10 - — — — 176 165 154 161 159 141 152 155 122 118 108 88 &3
20 %173 170 169 153 149 146 153 144 134 139 134 103 95 75 56 51
30 117 . 118 121’110 -84 78 81 83 65 80 83 57 55 61 48 29
40 82 75 79 69 63 52 60 58 47 56 55 42 39 42 32 25
50 53 53 50 48 46 42 45 43 38 44 44 35 30 37 21 19

3% Meanvalue death time (min.) from 6 goldfishes
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Figure 2—The effect of some surfactants (0.2%) on the reciprocal death time
’ -as a function of lidocaine concentration from goldflsh
+ Key : @, Triethsnolamine; [T}, Span 80; X, Tween 80, A, Tween 40; O, P.E.G;
@, Control
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S20olM. sl{tB7 Lidocaine2| Reciprocal Timeo) o k| = g%
lidocaine®] EEHEMMe] w2 overturn times} death time®] HiBsld) HBMGRE Zelz=
veld 2wl A Effelglow FULAIE SRS o8 s1¢7l(slope)= o= EBA AL
controle] wl&lA & k& meFch. Z lidocained] RUYGHE HWimel LAY Aelv}. =T
Figure 3o A &} o] olr %3t EE(0.5mM) s} 4] reciprocal overturn time3} reciprocal
death time®] BARE 94 HHEL 1F1 v}

Reciprocal Death Time (mm"l)

o
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Figure 3—Plot of the reciprocal overturn time versus the reciprocal death time
in 0.5mM of lidocaine concentration from goldfish.

Key : ©, triethanolamine; [}, span 80; X, tween 80; A, tween 40; O, PEG;
<, control.

% 5

Z-32-0o] o]l A lidocained] overturn timex} death timeo] FL{kmle] &8 A1 o] FHHE= Qo)
v AL FE £RES 53 WKEES EmAR S o ol '
®3%F, lidocaine EpEel wE  reciprocal overturn timez} death time® #£&%& linear
relationship& o] F 3. ¢lv}.

o] A& Kaka %+ F{{b#lol polysorbate 80¢] aminopyrines] W% {REAZHE= A
2} Florence %%¢] tween 80¢] chloropromazined] ] 3Z3-¢]¢] overturn timez} death
timed EHEAZ b e MES —HEHg .

2] 1. Gantt Z1°108] polysorbate 80¢] spironolactoned] Bk {R#a} Lish £:1#9] sodium
lauryl sulfates} phenol red®] HikE {BHEA Hche FHol, Nishioka %9 tween 800¢]
Insulin ES BIKE (REA 2 32 Tardos %&'®8) spano] atropined] HIkE {EHAZAtE= A
HE —33tg o) Riegelman £5199) polysorbate 202} sodium lauryl sulfater} iodoform
o RkE A Fvke HEss ERE .

Tween 40, tween 80, span80 B triethanolamine 58] ZL{LEIZ} F3ole] A:gafe] A
lidocained] WKE WA #ERE et fLbml, LR 4B, =t Bl dmE
el HECRR HEERY EET Aoz Bk, Z LM 98 surface tension?]

{EF ¢+ mucous peptizing actiono ® WKLl apule] HES MIMAZCHE A FEy
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5F 9} surfactant #19) mixed micelled HRIFE2A F344¢ @A ALz 740

triethanolamines} span 80¢] -} #in(0.05~0.8%) ] ==} lidocaine$] Bt 8
skE A& critical micelle concentration(CMC) xR rtlx o jEEEd A= BEEM o}
2 Fapuba}l g@igel A B o] W] surface tensiond (ETAA ABES BHEtS B
mAF A w BEoln tweend] Bkt HREANA EEERCG HH=E AL CMC FEd &
BEA AL B Bkt WHEE EEel vk B 9 Aoz EEd.

] i

B LM EESS) whE lidocained] AHEEMIERN WA ZTEAA BHHR B
Bl overturn times} death fime, reciprocal timeo] ¢]3F WYcEHEESE BEESHS] ARG
o #|3 HEEE gt 2ot

1) 3l4k#lE lidocaine®] threshold J&EEE controlifs] HesiA WAA ZAel.

2) FL4LBlE lidocaine Vi A F8ol 9] overturn timed} death timeg A FH o0
PEG 4004] A &= controlEfa} »] &3lg ).

3) lidocaine J&Ee] w2 reciprocal overturn times} death time linear relationship
DEEX E-ER

4) sL{em @S Bine] whek(CMC Aol A) overturn timest death timeg HAA o=
BiEs £ el slek.
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