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umﬂmmm’e‘)qgﬁuﬂizamﬁﬂi}z"l,ﬂLgﬂqu?gamdauﬂmaﬁllﬂaaaﬂ"lﬂ (distal region) Fenin “core
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core bundle vhlvidihedniieimsaveseiorzdiuduneudiutare wumsiin  brachial plexus
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dulodszamlszneuiudiodiuves axon waz Schwann cell (neurolemma) figa
gﬁaaﬁuﬁ’u@gjmmmuﬂﬂaaﬂ"lﬁlﬂu2%ﬁﬂiwﬂjqﬁa%ﬁﬂﬁ schwann cell iimsadisaau myelin
sheath vieduduledszamd uazwiiai liimsasns myelin sheath #u dauves myelin sheath
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a. o-fiber fivuna 14-22 micron thnszualszamAiE 70-120 misec nitisud
Feoadumanaeu'lin reflex A9
b. B-fiber flviae-14 micron wnssuadszam1dsa zo-r0 misec wwmtiisud
Aeorfududia usanady tazmamaey lnvesndunite
c. y-fiber fivuna3-6  micron thnszumlszamldg 1535 m/sec shmhisud
fenfiu tone veanduiie
d. d-fiber fvwa 14 microninssuadszamldsas2s  m/sec wmthisud
Rerduanuiuie QNN uayduAe
2. B-fiber dlwdulodszamuwaiszana s microni myelin sheath wu vihnssua
Uszam1di52 3-15 m/sec ﬁmﬁwﬁﬂmﬂum‘iv‘iwmmamé’m;ﬁeﬁﬂu dlu preganglionic
fiber vasszvuilszamonlula
3. C-fiber Wuduledszamunainiiqa Tviaszanm 03-1.3  micron il myelin
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GRITEN axon usnaziduilsznendae 2 daufie  axoplasm fidnpmzilufseunaiegniely
wazduvesdeulszaméuuensendt axolemma wie nerve membrane FaszneudieTuana
voaTtlsiumas lusi 3 (trilaminar layer) Tagsuuonuazluazdu TilsAuuasfidu lviufitidnuas
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Tfhri IdustdamminSendnyasfin selective permeability



msthasnszuailszan (nerve impulse)
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idlu hydrated Na* vwialvajes hiaunsorugila (sodium channels) uShaderfuraduos
axon whlnelumad 18 ﬁqifuimﬁﬂnﬁaamzwuagimﬂuaﬂwaéumﬂ”jwmﬂclu axoplasm uagila
Snazeenli TudmFouazane lsdidvinadniudheon 1dsase eielsianmuhTdmFouazgn
asogmelu axoplasm winnhimeueniilesnniia  electrostatic attraction wesiszquanves
TdmFousulszqaumelubeturad uazane lsdizedmouenieduradludadauinaninely
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defidudndnnszduaziinailiiianmsversves sodium channels #11% Ts@eudoousin
meuenwadamsa a1 ldmelusadiiamsideunasdindTifnduvaudesasaudszauves
threshold potential vznuiinslwatvesTwdenodranmiamsnldeuudasdnglifhodesads
WdazdY +30 B4 +40 HadTaad iR action potential nssquihnssuadszamldannbertuyszam
Genmsnldoulasiin “depolarization” Tasmsthnszuatszamsudiogsiadmniuly axon i
fidau myelin sheath #u (i 4-5) mendamuida depolarization iwesfuwadezinsdsundas
And IfhaduiuavauauTagorfonsiauves  sodium-potassium — pump Fontuaouiin
“repolarization” m‘i’qmﬂﬁmﬁaﬁmLmaﬁﬂmﬁ'wdizﬂzﬁﬂ (refractory period) Gﬁaqﬁzw] Feszoziing
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1. The specific receptor theory swnmsansmsdunaiivag luihadsiner wunendiun
tlszquaneg lusurudwmianne (specific receptor) uSnaves sodium channels
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Turanaves luiunaewdnnFaniudanuusna sodium channels LildTa@en lvaru
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ot lsfmuemnvarsriiaiina lnmsesngns Idansds (specific  receptor  uaz

membrane expansion) Tudaduiiseiu iy lidocaine, mepivacaine w3e prilocaine gy
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Tagadmunnudreanuaazsiadniivina Tuwanalndmesiu fedetive luassgnnandalums
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2. maazaehdusie (lipid solubility) rilesnnderuilszamiidwlszaeuduluiudniunni
A 1 { &%
amnsnazato laa lulviuddinsesngninuse (potency) unnhemnazateluluinlddes an
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miqrasena laimsianen 1diigniussu ey mslSunlasuTnssadsves lidocaine Tae
unuinnau ethyl dongu propyl wazidungu ethyl 11y intermediate chain az#ilila
. . ! @ ] - - 1 = 1 ]
etidocaine #aazareluluiiuldani lidocaine 94 50 w1 uaziigniuseninsyuns 4w iWudu
[ Y
3. msawaulsiu (protein binding) ewniaunsasudanuTdsauldaseilfeyniuiscozna
& 4 . ' . . . .
Tumseglusrmeuazeongns lduwnniu(duration) wu bupivacaine uaz etidocaine
[ [ =) 9 1 0 =\ Q{ Y 1 1 d‘ =) ~ [
ansadunuTUsaulamnnin 90 % aziiszezinaimsosngnd lauiunii 2-3 muienlSeuiieuny
lidocaine waz mepivaciane #ssunuTdsanldimios 65-75%
4. msuandianiludesuwesena (lonization, pKa)
WuMezegla iy 2 anvaz laun daundisey (cation, R=NH") uazduilifidszy

(base, R=N) avauminsuana1vo3e19
R=NH" & R=N + H*

v o 1 < ' . E4 9 Vo Y ] '
msnezuananiielild  1fludau cation wie base fivziuegiu pH veuilodeuas

pKa (dissociation constant)vessuaazsiia



3197 1 uaaea pKa vesesunmnznsiageg

81%1 pKa
mepivacaine 7.7
articaine 7.8
lidocaine 7.8
prilocaine 7.9
etidocaine 7.9
bupivacaine 8.1
tetrecaine 8.5
cocaine 8.6
procaine 9.1
WINNAITHUIINANNITUDS Henderson Hesselbach

pH = pKa + log base/acid

wwuneannia pKa d1wu mepivacaine, articaine, lidocaine, prilocaine, etidocaine
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tetracaine uaz procaine #siia1 pKa geaziiaau base fiesisoangns lddinersmanusni
naa lddredn

Qa’l a o 9 9 ' dy A Ao ° A g
UBNNINUUMINNITANNAUMTNTUANAVIN T AUIZHUI BN PH dmTaitlu
1 =) { a f = o Q( 1 %
nsarulunsnaniimsaase wwwuliaiu base deoorildemeongnd ladnas lamuaeaiu
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5. aaawiianmsvengrnaemden 1 nrialigniveterasaion lngeongnivdeund o ouves
Y - % @ [ 4 - -
uiisvanaiaen laoase (sndu cocaine Feazdauiems uptake naudisaaves norepinephine
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1. esngni a5 (rapid onset) shldamsnisumssau 145y
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4. fimsnuagniedauysaimendansinmn
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6. ahiie’ldielagsIsmseuniuduleri(autoclave) uaziiongmaAuinu ldun
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(potency) sinaziinnuiluiy (toxicity) nnduu@eniu

M3UUNFHAVRIENFURIIZT

o Y ] Y I 1 1 Y [
W’lﬂﬁ]'lll,uﬂfl'l“]ﬂ@'ﬁ]ﬂ@'lllq@51?]5\11’(5’]\11/]’]\1Lﬂﬁﬁ]$ul|\1vlﬂlﬂu 2 ﬂ'@‘llslﬁiy”] Vlﬂl!ﬂ

1. nqu Esters wu cocaine, benzocaine, procaine, tetracaine, propoxycaine,
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2. nau Amines wu mepivacaine, etidocaine, lidocaine, prilocaine, bupivacaine

P ) v Ay Aa Yo : o
w30 articaine iudu ermnquilidlunionldiuunigaluilogiiv
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guame i luszlsznoudas Tssadaiidid 3 dauldun
1. Lipophilic portion iludauiilugjiiqavesTumna fiuwan  aromatic wes
benzoic acid %3e aniline
2. Hydrophilic portion ifluwan amino derivative ves ethyl alcohol 5e

acetic acid
3. Intermediate hydrocarbon chain ilusui¥euszvisaesadunsn Tasazuen
iluwiia ester-linked lunqu esters uag ¥iia amide-linked lungu amides
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uenMniudslimsAnymenmyiaoug lgas Inssadwuanaisoon 11 1wy saxitoxin wag
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tetrodotoxin Fsanalavinliuazeterzduvesarilath wulignsiuswnnamisasengnidavig
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indvoaumansvesenyuamizin (pharmacokinetics)

1. 3Fmsihgsne (uptake)

nliguaviansgady ldiooneszuumaduerms daumsldnmeusnmsgaduveseay
Fussnaild mnldlasneavienud uusnaiiodevesioay  (trachea) wuien
annsnazgnaady Idizmenfumsiadivasalafiad fmsunsianndnluluiledeseu
ionSwamsdaunamsidenszumlszammms i ndnadh i ludedeseussiina
verenasaEealusAUMI AR LR TAve 181N Taglungu esters sziignivorevasaiien
1131 ngu amides Taemmz procaine sxiigns veneuniiga snidu cocaine wiiameriis
auautauanaseon 1 Tasazildinansvadivesiasaion

2. mansgne lumuauanguessnne (distribution)

ndnnengnaaduingszuums lnadeuTafiauds s1neznszneliinsumeTasmme
ofonziifidonunn 1w aues Yoa & la uas $hw Tasazanunsaru blood-brain barrier uas
placental barrier I8

3. vwaumsulasuur/asvesensilusume (biotransformation)

5.1 ngu esters azqn hydrolysis Tasew'la pseudocholinesterase fiegluwaenin
ludiheifianuAaUndveuen sl w3e 185 umauisududesden laigananlums
fawgnierwu succinylcholine fvzilinmeglusumelduunazifinemsis
vownldie uennnuranaavesmsalaeunlag (metabolic product) wessan
nguilz 1 para-aminobenzoic acid (PABA) #uiluans antigenic-like
structure s lftheRaemsui1dveste liduiten19luilegii

3.2ngu amides ﬂ?mmmﬁiﬁ’d’;uimj(umﬁ1 70 %) %zgﬂﬁmwﬁﬁu ﬁqﬁlﬂué’ﬂaaﬁﬁ
amzlsadu i duudis(cirrhosis) w3e itiosonTugn 'ﬁqllajmﬂ%’snﬂtjnf‘: WaNan
voamsilasuinlas (metabolic product) mmmmﬂtjufr?mﬁ@miﬂizﬂaumﬂ para-
aminobenzoic acid (PABA) fswuiimsufienties ad1elsiaueninayiia laud
prilocaine 1='1& metabolic product ifiuwan orthotoluidine Fiaunsamliifa
azaes methemoglobinemia 14

4. msivereenaingune(excretion)

msvuewaz metabolic product vesnmesninsumeszgnivesnniala Tagengu esters
wenuelugiidudesnniiosnningniaslaeds hydrolysis ifudaulva (ondu cocaine
Farzgniveanmalalaelindsuglifudning) dwdvendy  amides  sznuenlugihiau
wmnnhengu esters Tassznuolugdduszinm 10-16 % malienludiheiiilaym

et Tsaladandsldarennusziass T lulFlulsinanunniin
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M3197 2 taasdiuilsznouvose sz lazAuaula

drlszneuveseunmsi A
1. 2819 1. davremsiinszuaiszam shldinansan
2. ;fiuvasaiden (vasoconstrictor) 2. 9AMIATNUBINFUTIFHADAIADA
3. 15 Methyl paraben 3. flosfumaidondaisvesenm
4. a5 Sodium metabisulphite 4. flostumaifenameveseniunaoaiien
5.5 Sodium chloride s fluasdiazaie (isotonic solution)

J a 9 d‘ d' 1 [ = a9y =R o A a o
N uaazsine1n Iaslsznevduiiuanaaiuli uatiguautiandieadeiu nse lusnunaiae1vda
1 v v 4 4
davveseniiunasaeasen liiensg 1 ludieunguldasasessiu vonnmiuaiswan - methyl
paraben uay sulphite #egludnilszneuvessnmnenihliinamuiiazidiudunesedilela
2

AITIUMINANE TN AN TooNENMs IFaslsznouaina1n Taemmwizanswan  methyl

paraben Fswumsu latesna

sz iviiamailfueslumaiunnssu

1. Lidocaine hydrochloride

Fomaniine :2-diethylamino-2,6-xylidine

Fomansd :Xylocaine, Lignocaine, Octocaine, Lignospan

dluenrngu  amides Gvﬁmwﬂﬁgﬂﬁwm“l%’@%m@ a.41. 1948 wazduiufinenlFindaeilogiiu

lidocaine garamnlunaneszduaudududud 055 %  aunsadenldldmluguundi
topical, local infiltration, nerve block w3e regional block fszuznmmseengnt
(onset)ilszanm 2-3 win
aipuilsioslumaiuanssu dnifundudy 2-3 % fifdrunauvessiiuwaoaiien iy
adrenaline w3e noradrenaline luszauanag iy St 1 ©50,000-1:100,000 #3 o uatia limaueniiy
vooaden (plain) msia 2% lidocaine plain szl ldmsyvesinsedszamilu ( pulpal



analgesia) sz 5-10 w9 uay dmsnveuiiodoson (soft tissue analgesia) sz 60-120
wiit usnld 2% lidocaine with adrenaline  azvin1if1dmsmnves Tnsalszamilunnududiu
Vszana 60-90 117t waz Tdmsreaiiodoseulszina 3-4 $2Tua M3 lanmaeq adrenaline
1:50,000 359 1:100,000 SulumsSnmetuanssunuhiilseansmnlianeeduin Sameih
1¥%iia 1:100,000 mnniuitewan@sssuanefionniannmsasmaennmu

a o 9

VUIAGITAYDIEN lidocaine 14 luaasiau 300 HaansudmSusia plain uazlinasinu 500

= A 3 o
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Lidocaine 3% plain 4.4mg/kg 300mg
2% with vasoconstrictor 4.4mg/kg 300mg

Mepivacaine 3% plain 4.4mg/kg 300mg
2% with vasoconstrictor 4.4mg/kg 300mg

Prilocaine 4% plain 6mg/kg 400mg
4% with vasoconstrictor 6mg/kg 400mg
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5mg/kg(child)
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