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PHARMACOLOGY OF LOCAL ANAESTHETICS
AND LAST

Introduction 00:00:27

History :

* Coca leaves (Cocaine) 3000 years ago found in mummies in south americo.

* 1860 —* First time cocCaine wos seperated,

* 1884 — Carl Koller gave it for anaesthesai in ophthal

* 1885 — Leonard corning injected in spine of dog : Epidural and halted frst
nerve block,

. M—tSpMam@&\esiabgmsustb‘oer.

* 1909 —» IVRA,

* 1943 — Lidocaine.

* 193 — Bupivocane.

* 1997 — Ropivocane.

e aooo—vuevobupivoco.ne

Structure :
LA's contain an aromadic ring and an amine af opposite ends of the molecule,

sepem&edbgahadrocarbondnhmdei&\ermmormmuebmd.
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structure of local anaesthetic.
Local anaesthetics 00:04:50
Classification :
gsters :
o. esters of benzoic acid : Cocaine, tetracaine, utacoine, benzocaine,
hexjicaine, piperocain (Used in dentaD.

b. esters of PABA ( Pora. amino benzoic acid) : Chioroprocaine, procaine,
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propoxycaine.
Amides
Articaine (Used in dental), bupivacaine, etidocaine, lidocaine, mepivacaine. Prilo-
cain, ropivacaine, levo - bupivacaine.

Guinoione : Centbucridine.

Key pom’cs :

* gsters are unstable wummrapdgtg&ogwdbgp\m,
cholinesterases.
PRGA main breakdown product Wmmv&g reactions.
Amides are rebﬁve\g stable solutions.
° Hg)ersensmw:g israre .

Site of action :

¢ Thegaﬁmvoﬂosegdedm&nm&

* Blocking of impulses in Rbre requires that o defined length of nerve become
inexcitable (To prevent jumping of AP).

. Cu\dxmtbnhnwe\im&ed%u@pmwwhw%ommemvgrmdem
he next , process termed saltodory conduction.

* To block three suctessive ranvier nodes which produces anaesthesio

* unmyelinated fbres, lacking the sal- — o
'ca':orgmechamsmwndwtnuchme |l ““"""’Q

cnopum:m Kolmmm-

slowly than myelinotd Rbres, unmyeli-

nated Rbres are relativelg resistant o

LA,
MOA AR
AP —» Neuronal Na. channel open — extra. \*:U
celular to nside Flow —> Depolarisation i
#ola»edbgnb.chmnelmchva&mmd wkageso:'tedm ! .
With membrone depo\a.mofm - No.
channel 4o rest‘\ns stote.
No. channel isoforms 4o remember :

* Noo VA in skeletal muscles.
* o VIS in cardiae muscles.



* No vV IN Newral tissues
* Na Vi8S in DR, trigeminal gonglia, brain cells.

Properties :

Potency and duradion *

. m\eaisﬂqedosaaeo?dmsmqumd%%o‘}ﬁsmm

' Pofencg increoses with increase in molecular misht ond lipid sotub‘iﬂy 0s
more pevmeabd&g
* mwore lipid solubility, highly protein bound, more slowly washed out, longer du-
radion of action.
* ttidocaine and bupivacaine hove greader lipid sohbil‘r’g ond po'cencg than

hdocaine,
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Clmssshcmtion Pohencay Oneet Infitration {min} does for ‘:gtﬂm poRceniration
Proczing 1 Stow 45-60 500
Chioroprocane 4 Rapid 30-45 800
?ﬂrg:aine 18 Siow 80-180 100 {Fopical)
Lidocsne 1 Rapwd 60-120 300 >4
Prilocaine 1 Slow €0-120 400 >5
‘Meprvacune 1 Slow 90-1680 300 >$
Bupivacans 4 Stow 240-480 176 >3
Levobupmvacsine & Siow 240-480 175
Fopwacena & Slow ; 240.-480 200 4
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Claseifiantion _ nonlonined noniontesd e 8 distrnstion O
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Dosage needed :
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* Chioroprocaine ¢ 1%, 3%, 3.
Cocaine : 44, I0%.
* Tetracaine : 0.3%, 0.3%, 14, 3% omethocaine vial omdege drops.
* Benzocaine ¢ 30% ointment,
* Procaine : 1%, a4, 10%.
* Lidocaine / lignocaine + a% (Local infitration) , 44%,(Trans tracheal injection )
0% spray, 3% gel, % potches and gel (PHAD.
* Bupivacaine : 035%, 0.5% and 0.75%.

¢ Uevobupmmk\e + 035 % ond 0.5%.
* Ropivacaine : 0.3% and 0. 1%.

Note : Concentration of Sormulations are chosen based on the procedure Sor
which anoesthesia. is required.

Speedo’}onse’c
Monng&he%a?Lﬂmo\eculeSnm&unsed%mw\daVMGHe’memss
membranes decrease with increase n Pro.

* Chloroprocaine is highly lipid soluble and highest Pka hence has faster acting,

* eupivacaine and Ropivacaine are sensitive 1o sensory fbre and Bupivacaine
has more rapid onset on sensory fbre.

* Ropivacaine less sensitive to motor Rbres.

* Local anesthetics are weak bases with pria. values between 1k and 34

* Rt physiclogical pH they are mostly in their ionized form,

* Poor health resulting from asthma, emphysema, diobetes, kidney disease,
lung disease, gout, infection, shock and hemorrhage can affect blood pH,
thﬂos&&memwmm%dmbs&arﬁbs&e%w&g&m

Depm on'

* Dose.

* Site of administration.
¢ pdditives,

* Temperodure.

* Pregnancy

Additives
* Opiods, cipha. agonists, epinephring, sodium bicarbonate, dexamethosone etc.



Eﬂicncg in pregnancy ¢

Pregnancy increases newral Suscepﬁb%j to LA,

* LAs are partially protien bound, primarily to alpha. | acid glycoprotein and

secondariy to albumin.
Afinity for alpha. | gulcoprotein correlotes with LA huydrophobicity and de-
creases with protonation (Reidity,

* Both protein binding and protein concentration decline during pregnancy,

Systemic absorption :
Ordero%ﬂstemk:o.bsorpﬁono?m:

niravenous ? Tracheal 7 intercostal > Coudal > Paracervical > Epicknal ? erochiol
plexus > Sciatic > Subcutaneous.

metobolism :

ester : Plasma. huydrolysis, non specific esterases.

fProcaine and benzocaine are metabolised o para. aminobenzoic acid
(Prerd/ anaphylastis. Higher doses of benzocaine, threatening levels of
meﬂmemoalobin

Amides undergo metabolism in the liver.

Lidocaine undergoes oxidadive N deaksylation (63 the cytochromes CYP IR
and CYP 344) and hydroxylation

Priocaine is hydrolyzed to O—toluidine, the agent that causes methemagjo-
binemia.

Pr%mncg:
* Placental transfer depends on three factors :

- Pko.

- Maternal and fetal pH.

- Degree of protein binding,
Fetdacﬁosism‘gher?e&a!toma&emaldrusroﬁosbemusebhdingo?m
iomtekhenonimﬁed#ormcauses{mppm
High protein binding drug like Bupivacaine and ropivacaine ditfuse poory
aerpss plocento.

Chioroprocaine : Least plocental fransfer as broken by plasma esterases.
Metobolism altered in pregnancy due o increased cardiac output, hepatic
bbod%»mddeormeeaswenasﬁweprevbusgmentmeddedhehpm—
tein binding,

Renal fallure tends 1o increase vd of amide LAs and o increase the actu-

Anaesthesia Residency Programme - v1.0  Marow 2024 -
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mulodion of metabolic by products.
* @eto blockers and Ha receptor blockers inhibit CYP a0k, iraconazole, keto-
conozotle inhibits CYP 304, Fluvoxamine inhibition

LAS'I:_ | - _ 00:28:06
Overview ;

LAST : Locol onaesthetic 55stemic *oxici-kg.

in laboradory experiments, most LAS will not produce Cv toxicity until the blood
concentrotion exceeds ﬂreeﬂmskha&rec&sw5&opro¢c£seiwes

Causes :
B INQ, Moximum dose.
nadvertent intravascular injection.
Disconnection (Epidural to V).
Cumulative effect of infusions and repeated blouses.
Susceptible padients : Pre-existing cardiae conduction defects, metabolic
mitochondriol defects.

Central nervous system Cardmovascular systom
Intisl phase Initist phase
Circumonal paresthesia Mypertansion
Tinnitus Tachycardia during CNS excitarory phase
Corhasion )
. Excltatory phase Intermediary phase
.Convutsions hayocardisl deprestion
Decreseed i utpu
Hypotansion
Depressive phese Terminel phase
Lo%s of constaousness Penpheral vasoddsistion
Come Severa hypotension
Respestory depression Sinus bradycardia
Conduction defects
_ Dysiythonies

» Wesmmwssmt{rmier*mbshsamomsmd
persistent sacrol deficits after lidocaine spinal anesthesio.

* 2 chioroprocaine (of thot time Sormuloded with sodium metabisulite of o
relotively acidic pH) occasionally produced caudo. equina. syndrome following
accidentol large dose intrathecol injection.

* True tsappearsmemnwmwi&\&sherms&n*we
metabolized d[trec“g'ho PRBA than other LAs,



* Other allergens * Sodium metabisulphite, Methyparabens ete,
* methemoglobinemia seen with Priocaine, Benzocaine, Articaine

Treatment :

! —. e )
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Doses o treat complicotions :

* Seizures ' v midazolam (0.05-010 ma/kgy or propotal (0sis ma/kg) or a.
paralytic dose of succinyicholine (051 mo/kg).

* O depression maniPested by moderate hypotension, iv Suids (phenyjephrine
05-5 Hg/ka/min, norepinephrine 0.08-0.3 Ao/ ka/min, or vasopressin 40 g
W)
myocardial fadure : epinephrine (S Ha/kg IV bolus) may be required.

* With unvesponsive bupivacaine cardiac toxicity cardiopulmonary bupass
should be considered,

Management of Severn Local Anansthetic Toxicky - AAGHI
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MIXTURES OF LOCAL ANAESTHETICS AND
ADJUVANTS

Local anaesthetic mixtures 00:00:21

ideal local anaesthetic :

* Foster onset.

§ Lo dticn

. L&szm(m{\j.

* No perfectly ideal anesthetic exists.

usage of mixtures :

So as to combine best quality of each component.

&g * intermediate acting faster onset (Lignocaine) with late onset longer
duration (Bupivacaine) to get the desired eflect.

3 Duration afer o o lfitvation  conceniration Prodein

Classification Potency Onsst infitration jmin) — prse E- 4 blading (%)
Procaine 1 Slow 4560 500 8.9 8
Chioroprocane ¢ Rapid 3045 600 a7

_ Tetracaine 18 Slow 60-180 100 (Topic.a} 85 %
Agricies
Lidocsine i Rapid 60-120 300 L] 79 b}
Prilocaine 1 Slow 60-120 400 »$ 79 56
Mapivacsing 1 Slow 90-160 300 >5 78 nw
Bupivacsne 4 Slow 240-480 175 »3 8.1 ]
Lavobupacane A Slow 240-480 175 8! >97
Roprvacane 4 Siow 240-480 200 >4 8.1 94

: Volume of
7 Fraction Fesotion Lipid aml ) Elienk Iilm
%) atpH 7.4 %) atpH 78 sakubity ) haN-time

Esters
Procaing 3 5 0eé a5 ]
Chioroprocae 5 7 B 7
Tetracams 7 11 80
Lidocaine 25 3 29 [ 0.98 28
Prilocane 24 33 ['}'] 101 9%
Mapivacaine 0 50 1 & 0.78 114
Bupivacaine 17 24 28 73 047 210
Lavobupivacaine 17 24 85 168
Ropiacsine 17 ] ('l 108

. nmmvceptbnismuochMokbnisrehtedm protein bndns
* more important is the extent 4o which local anesthetic remains in‘thevwmiig
&&emuhmisoﬂec’ce&bghee%ctorss



- LPidSOIUbiRﬂt
- The degree of vasculority of the tissue.
- Presence of vasoconstrictors that prevent vascular uptole.

mixtures :

L‘Snominephsbupwmmer

. &shonse%bu&mﬂamdemﬁedum’dono#am

. Mmmm%mmmm,mwamm
tended to reflect but did not equal the longer acting component.

* moreover, durakion of the local anesthetic mixture varied and was less pre-~
dictable.

B mdiﬂerence-ineﬁherla{encﬂordumﬁon&adionunsobsewedum
mixing bupivacaine 0% or lidocaine 3% versus either alone, akhough there
was a. slight trend toward prolonged durakion in the bupivacaine olone aroup.

Chiorprocaine and bupivacaine in epidural :
* feted independent of each other; providing analgesio. with rapid onset and
long duration.

Bupivacaine ¥ Lignocaine OR Ropivacaine ¥ Lignocame n sciatic block
* Shorter latency by 33% to SO% with mixtures containing lidocaine.
* gqual volume mixtures of lidocaine 4% with bupivacaine or ropivacaine
resulted in significantiy shorter duration than bupivacaine or ropivacaine
alone by up 10 4 to 9 hours.

mepivacaine first then bupivacaine :
* For faster and long duration interscolene block,
* But it was found that the onset times and duration for both groups were
identical, showing that, if . mixture is administered, i does not matter which
drug is injected first or last,

Mixtures toxicity potential ;

* gupivacaine exhibits o. narrow therapeutic window leading to more chances
of LAST,

* Locol anesthetic toxicity is additive. when mixing local anesthetics, ndividual
$ractionol contributions to overall maximum recommendad dose limits should
be considered,

* US& use con decrease the amount of drug and thus toxicity,

10
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* Recent advances in encapsulation of local anesthetic in liposomes ofter
puﬂmasﬁmwdemmmﬁeswproweweﬂbamﬂwm
m~a4ho\1rs{v:,pical\3 seenmﬂhwlonges& acting agems.

euthetic mixture topical :
* as% Lignocaine +3.5% Prilocaine (5% emulsion).
* oiffuse through intact skin
* Dose: -3 gm/bo em® under occlusive dressing,
* Applied 4560 min prior to procedure.
* Used in IV cannulation, circumeision, skin graft harvest and cauterising geni-
tal warts.
® Commonly k/a emLA (Butectic mbdure of local anesthetics).

Additives/ Adjuvants ~ 00:10:39

ideal additive (Any drug increasing potency and efficacy) is not available, has

ﬂwe‘s‘ol!ouﬁngcharo.c&erisﬁcs:

* Faster speed onset, prolong effect, and reduce total required dose.

* Can enhance postoperative analgesia without prolonging adverse efects of
local anesthetics.

* fct of peripheral sites without central effects, thereby optimizing analgesia.

Opioids :
mechanism of action :

* fct on opioid receptors both PNS and NS,
* fit level of fransmission, transduction and

perception,
* At the terminals, opioid receptors are

ond become functional receptors. —
. ﬁwepmabilitﬂo?%\epermmish' -

#he ability of opioids to reach target recep-
tors.



* On activadion by exogenous or endogenous opioids (Released by immune
cells), opioid receptors couple to inhibitory & protens.

* This leads 4o direct or indirect (Through decrease of cAMP) suppression of
Cod+ or Na+ currents and subsequent abtenuoion of substance P release.

OF ol

Doresl reot ganglion . o
&

507‘:'..* . \ Ca2t o

e

. Opio&drecepwrsmdwopephdes(e&wbstmp)m ized in the
dorsa.lrooksans&m

¢ Wwevmwmmmmmmmwnmm
peripheral processes of the primary afferent neuron

Opiod drugs used :

* Buprenorphine ! Rartial -receptor agonist with a. very high receptor attin-
ity and it has intermediote fipid solubility, which allows it to eross the neural
membrone,

* Tramadol : weak opiokd agonist with some selectivity for the |I-receptor
4hat olso inhibits NE reuptalse and stimulates serotonin release in the in-
trothecol space and are transmitters $or the descending control padhuialy in

Anassthesia Residency Programms * v1.0 + Marow 2024

12



the spinal cord and enhonce omlsesia.

* Acts neuraxially ot epidural/intrathecal/perineural, intrasrticular,

* Opioid agonists administered into inflamed tissue will bind o opioid
receptors on sensory terminals ond induce analgesia. Animal studies
indicated thot these peripherol opioid receptors are expressed 9% hours
ofter the initial n%wmm&ory nm

* Adding opiods with local anaesthesia. provides prolonged analgesia.

Dosage for opiods
* Tramadol + 100-300 mg (intrathecallLp.
* Buprenorphine | 1S0-300 meg (Intrathecally.
* Morphine | S0-300 meg intrathecal/3-S mg epidurally (Newer additive).
* Fentany : 10-35 meg/50-100 meg epidurally (Newer additive).

nlpho.aasomst/clomdme
¢ QOa-receptors exist in the dorsal horn of the spinal cord, and stimulation of

these receptors produces analgesic efrects by inhibiting the presynaptic
releose of excitatory transmitters, incuding substance P and glutamate.

* intrathecal clonidine mediotes analgesio. b3 increasing acetylcholine levels,
which in tumn stimulades muscarinic receptors. Muscarinic excitation
ncreases Y-amino butyric acid levels onto the primary afSerent fber,
inhibiting the release of the excitotory neurotransmitter glutamate.

* Clonidine is alpha. 3 with alpha. | stimulatory efSects :

= Facts as o local anesthetic and blocks AP ot ¢ fbres and A detto.
- Hsoweboalp%nlacﬁvkgoﬁvasommweeﬂecﬂeadstoprdmged
action.

* Dexmedetomidine may be expected to produce not only more protound an-
algesia.butalsogreateradverseeﬁedsbecwseo?&\eseleﬁw of action
(Aipha. .

* Side effects : Hypotension, bradycardio, and sedation ot higher doses, and



14
these eMects Moy outweigh ony onalgesic benefits.

Doses ¢

* PN : Clonidine in doses up 1o 1S Hg/kg prolongs sensory block and analagsia
when added to LA

* Con be added intothecally/intraarticular/vRA

* Clonidine intrathecal of 30-300meg and. epidural of &-8 mea/kg bokus.

* Dexmedetomidine prolongs the analgesic effects of brachial plexus blocks
bgaﬂmm{'es.

* intathecal dose used is 3 to S meg and epidural dose is Imea/koy

Dexamethasone :

* mechanism : Attenuading the release of in%anm{-org mediators, reducing
ectopic neuronal d'sd'm’ge, ond. inhibiﬁns potassium channel medioted dis-
charge of nociceptive C fbers.

* Dose used is 8 mg perineural/systemic.

* Prolongation in both dexamethasone groups from 13 hours to approximately
30 and 34 hours for systemic and perineural administration, respectivel.

NMDA antagonists :
NMOA receptors on dorsal horn is nvolved in nociceptive siaml\a ond central
senstisation,

Mognesium :

¢ Perineural/mtrothecal/epidural/iv.
¢ Perineural dose 1S gm.

N Mra&mem!dose%@’@@ms.

. &p‘udn’aldose=so’toho0ms.

retomine :
. F\ddiﬁve&‘or\vrznoto.Sn-g/n'Horprotonsedeﬁec’fbuts'sdee%ﬁectsare
seen.

* &iven as introarticular injection 0 "‘3/""3 or local nRtration of ams/ml.

Others :
Cyclooxygenase inhibitor (Betorolo) :
e Forlvnndnse=a0m3.

. Fcrhﬁl’«ahondosewott)wm&



® L—ace%glsolicgme dose of 90 Mg

Neostigmine :

* Muscarinic receptors mediate analgesia. in the dorsal horn of the spial cord,
and neostigmine has produced analgesio. when administered 4o both the in-
trothecal ond epidural space;,not much effective.

* neostigmine as an analgesic adjuvant for intra-articular use after knee
orthroscopy in a. dose of SO0 meg,

~ odcHonin ¢
* used as gpidural/intrathecal at 100 1u,

midazolam ®02) :

N ncﬁinsubstmwﬁasehtm;saonebzr S,
. Fncﬂita&asirhibﬂorgacﬁonon&%ﬂ

* fActs on delta. opioid receptors.

* - mg infrathecally prolong eftect by 8- hours.
* Perineural: SO meg/Kg dose.

Perineural :

* Dexamethasone of 4-10 mo,
* éuprenorphine for 03 mg,
* Clonidine for 1-a megy/ka,
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EQUIPMENTS IN REGIONAL ANESTHESIA

Needles o 00:00:21

Features :

. mwggb—wwuwﬁweamd\ﬂsm*'bem%a&w
mmmbmbmb\edrusmwﬁro&bnMMde&rwwduﬂh
a female connector for nerve stimulotion.

* These are available in varying lengths (AS-150 M) and calibre (30-aS
%mmmﬂgaaaneedmweused)depmdigmhespecﬁc
needs of the desired block,

* ﬁmeneedbsuﬁ\\havemmsm\shesm%tom&«ﬁ\edepuwﬁ
needle penetration.

¢ Wd\wmmfpossiueneedk\a\s*h(ﬁw&sﬂ\mmmh
desired site) is preferred, as this alious better handling and control of the
needle.

stimulator needles :

* Stimulotor needles hove an insuloted shaft such that electrical conductivi-
4ty occurs only of the bevel, allowing . smaller current to be used for nerve
stimulation and more accurote positioning of the needie relative to the tor-
get area.

* With the advent of ultrasound-quided regional techniques, echogenie nee-~
dles have been crafted in an eftort o improve Visibility on ultrasound imag-
g

* These reSlect ultrasound beams ond ennarnce needie Visualisation gener-
onge&herbghchdhsmedwgemcbaevﬁmmh{mpsmmwbubues
creoding speculor reflectors on the needie surface) or indentafions on the
neediesurface, which act as reflectors.

* 30 Degree leve), SO mm and 100 mm lengith, most commonky used.

Advantages :

* Puncture and handiing characteristics with 30° level

* Consistent feel : enables user to appreciote the needie's passage through
* Optimal glide resistance : For smooth progression of needle.



