1856 Local Anaesthetics

terms of the anhydrous hydrochloride; bupivacaine hy-
drochloride monohydrate 10.55 mg is equivalent to
about 10 mg anhydrous bupivacaine hydrochloride. In
the UK the suggested general maximum single dose
of bupivacaine hydrochloride is 150 mg with or with-
out adrenaline followed if necessary by doses of up to
50 mg every 2 hours. In the USA the recommended
maximum single dose is 175 mg of the plain prepara-
tion or 225 mg when given with adrenaline; doses may
be repeated at intervals of not less than 3 hours but the
total daily dose should not exceed 400 mg. The dose
should be reduced in the elderly, in children, in debili-
tated patients, and in cardiac or hepatic disease.

A test dose of bupivacaine, preferably with adrenaline,
should be given before starting epidural block to detect
inadvertent intravascular injection. Subsequent doses
should be given in small increments.

Solutions with or without adrenaline may be used for
most local anaesthetic techniques and procedures
apart from dental infiltration, when adrenaline is added
to the solution (see below).

« For infiltration anaesthesia bupivacaine hydrochlo-
ride is typically used as a 0.25% solution in doses up
to the recommended maximum (see above). When a
longer duration of anaesthesia is required, as in den-
tal or surgical procedures of the maxillary and man-
dibular area, a 0.5% solution with adrenaline 1 in
200 000 has been used but a total dose of 90 mg
(18 mL) should not be exceeded over a single dental
sitting.

For peripheral nerve block the usual dose is 12.5 mg
(5mL) as a 0.25% solution or 25mg (5mL) as a
0.5% solution, although doses up to the recommend-
ed maximum single dose (see above) may also be
given. A 0.75% solution has been used for retrobul-
bar block in ophthalmic surgery in a dose of 15 to
30mg (2to 4 mL).

For sympathetic nerve block 50 to 125 mg (20 to
50 mL ) as a 0.25% solution is recommended.

For lumbar epidural block in surgery a 0.25% solu-
tion of bupivacaine hydrochloride may be used in a
dose of 25 to 50 mg (10 to 20 mL) or as a 0.5% so-
lution in a dose of 50 to 100 mg (10 to 20 mL). A
0.75% solution is also used for induction of lumbar
epidural block in non-obstetric surgery in a single
dose of 75 to 150 mg (10 to 20 mL). For caudal
block in surgery 37.5 to 75 mg (15 to 30 mL) as a
0.25% solution or 75 to 150 mg (15 to 30 mL) as a
0.5% solution may be used. In the management of
acute pain bupivacaine may be given as an epidural
bolus or by continuous infusion. For analgesia dur-
ing labour, doses of 15t0 30 mg (6 to 12 mL) as a
0.25% solution or 30 to 60 mg (6 to 12 mL) as a
0.5% solution have been recommended as a bolus
for lumbar block. Alternatively, when given as an in-
fusion, a dose of 10 to 15 mg (10 to 15 mL) per hour
as a 0.1% solution or 10 to 15 mg (8 to 12 mL) per
hour as a 0.125% solution has been recommended
for lumbar block. Bupivacaine may also be given as
a bolus caudal injection for labour pain; doses of 25
to 50 mg (10 to 20 mL) as a 0.25% solution or 50 to
100 mg (10 to 20 mL ) as a 0.5% solution are recom-
mended. For postoperative pain bupivacaine may be
given as an epidural infusion in doses of 4 to 15 mg
(4 to 15 mL) per hour as a 0.1% solution or 5 to
15 mg (4 to 12 mL) per hour as a 0.125% solution.

* Hyperbaric solutions of bupivacaine hydrochloride
without adrenaline may be used for spinal block.
Preparations containing 0.5% are available and are
given in doses of 10 to 20 mg (2 to 4 mL).

Action. Addition of potassium chloride 0.2 mmol to 40 mL of
bupivacaine 0.25% solution resulted in a more rapid onset of sen-
sory loss than the same dose of plain bupivacaine in patients un-
dergoing brachial plexus block for forearm or hand surgery.*
Hyaluronidase did not increase the speed of onset of brachial
plexus block produced by bupivacaine 0.5%, with or without
adrenaline, but did reduce the duration of anaesthesia.?

Bupivacaine encapsulated in liposomes can prolong postsurgical
analgesic action without motor block.3*

For a comparison of the vasoactivity of bupivacaine and some

other local anaesthetics, see p.1852.
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Labour pain. For a discussion of the management of labour
pain, including mention of the use of local anaesthetics, see p.7.

Early experience in nearly 1000 patients suggested that 8 mL of
a0.5% solution of bupivacaine with adrenaline was the optimum
dose for epidural block during labour;* pain relief lasted for
about 2 hours. Decreasing the concentration of the final dose to
0.25% reduced the persistence of sensory and motor nerve block
after delivery. Others? found that bupivacaine 0.375% was the
most suitable concentration for epidural analgesia when using a
regimen of regular ‘top-up’ doses of 0.5 mg/kg about every 90
minutes. However, the use of low doses of bupivacaine 0.25%
for epidural analgesia in primiparous women was associated
with a lower incidence of forceps delivery and oxytocin augmen-
tation.® Although an even lower concentration of bupivacaine
(0.0625%) used with sufentanil* produced analgesia similar to
that with 0.125% bupivacaine used alone, the duration of the sec-
ond stage of labour and the incidence of instrumental and surgi-
cal delivery were not reduced. Similar results were obtained
using bupivacaine 0.0625% with diamorphine 0.005%; in addi-
tion pruritus and drowsiness produced by diamorphine were con-
sidered to be troublesome in many patients.> However, a large
UK study®’ compared a traditional epidural regimen using
10 mL boluses of bupivacaine 0.25% given up to every hour,
with two lower-dose regimens using bupivacaine 0.1% with fen-
tanyl 2 micrograms/mL, and found the lower dose techniques
were at least as effective and were associated with a lower inci-
dence of instrumental delivery.

Combined spinal-epidural blocks, in which an initial intrathecal
injection of bupivacaine or bupivacaine with an opioid is given
before starting the epidural, are also used,®® and have been found
to give excellent results,” although they may have no advantages
over a low-dose epidural technique.

Intrathecal injections containing bupivacaine have also been giv-

en alone'>*2 for the management of labour pain but the use of this

route alone is usually associated with anaesthesia and manage-

ment of postoperative pain in caesarean section. Bupivacaine has

also been tried with lidocaine for epidural anaesthesia in caesar-

ean section in order to reduce the dose of bupivacaine and mini-

mise cardiotoxicity.!?
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Preparations

BP 2008: Bupivacaine and Adrenaline Injection; Bupivacaine Injection;
USP 31: Bupivacaine Hydrochloride in Dextrose Injection; Bupivacaine Hy-
drochloride Injection.

Proprietary Preparations (details are given in Part 3)

Arg.: Bupicaina; Bupigobbi; Bupinex; Caina G; Duracaine; Austral.: Marcain;
Austria: Bucain; Carbostesin; Dolanaest; Belg.: Marcaine; Braz.: Bupiab-
bott; Bupiabbott Plus; Marcaina; Neocaina; Canad.: Marcaine; Sensorcaine;
Chile: Duracainet; Cz.: Marcaine; Denm.: Marcain; Fin.: Bicain; Marcain;
Fr.: Marcainet; Ger.: Bucain; Carbostesin; Dolanaest; Gr.: Marcaine; Hong
Kong: Marcain; Hung.: Bucaine; Marcain; India: Marcain; Sensorcaine; In-
don.: Bucain; Decain; Marcain; Irl.: Marcain; Israel: Kamacaine; Marcaine;
Ital.: Bupibil, Bupicain; Bupiforan; Bupisen; Bupisolver; Bupixamol; Marcaina;
Malaysia: Marcain; Mex.: Buvacaina; Neth.: Bupiforan; Marcaine; Norw.:
Marcain; NZ: Marcain; Philipp.: Senpivac; Sensorcaine; Pol.: Marcaine;
Port.: Bupinostrum; Marcaina; Rus.: Anekain (AnexauH); Bupicaine
(Bynukann)t; Marcain (Mapkaur); S.Afr.: Macaine; Regibloc; Singapore:
Marcain; Spain: Svedocain; Swed.: Marcain; Switz.: Carbostesin; Duracain;
Thai.: Marcain; Turk.: Marcaine; UK: Marcain; USA: Marcaine; Sensor-
caine; Venez.: Duracaina.

Multi-ingredient: Austral.: Marcain with Fentanyl; Marcain with Pethi-
dinet; Fin.: Solomet c bupivacain hydrochlorid; NZ: Bupafen; Marcain with
Fentanyl; USA: Duocaine.

Butacaine Sulfate (innV)

Butacain. Sulph.; Butacaine, Sulfate de; Butacaine Sulphate
(BANM); Butacaini Sulfas; Sulfato de butacaina. 3-Dibutylamino-
propyl 4-aminobenzoate sulphate.

ByTakanHa CyabdaT

(CgH30N,0,),,H,SO, = 711.0.

CAS — 149-16-6 (butacaine); 149-15-5 (butacaine sul-
fate).

0N,

HoN CHs3

(butacaine)

Profile

Butacaine, a para-aminobenzoic acid ester, is a local anaesthetic
(p.1850) used for surface anaesthesia. It has been used topically,
as the sulfate, in solutions for dental pain and in ear and nasal
drops.

Butoxycaine Hydrochloride

Butoxicafna, hidrocloruro de; Butoxycaini Hydrochloridum. 2-Di-
ethylaminoethyl-(p-butoxybenzoate) hydrochloride.
C7Hy;NO3HCI = 329.9.

CAS — 3772-43-8 (butoxycaine); 2350-32-5 (butoxy-
caine hydrochloride).

o (CH3

N CH.
o N -CHs
ch/\/\o
(butoxycaine)

Profile

Butoxycaine, a para-aminobenzoic acid ester, is a local anaes-
thetic (p.1850) that has been used as the base or hydrochloride
for surface anaesthesia.

Preparations

Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Ger.: Bismolant.




Butyl Aminobenzoate

Butamben (USAN); Butilaminobenzoato; Butoforme. Butyl 4-ami-
nobenzoate.

CHisNO, = 193.2.

CAS — 94-25-7.

O O~ CHs

NH,

Pharmacopoeias. In Fr.and US.
USP 31 (Butamben). A white, odourless, crystalline powder.
M.p. 57° to 59°. Soluble 1 in 7000 of water; soluble in alcohol,
in ether, in chloroform, in fixed oils, and in dilute acids. It slowly
hydrolyses when boiled with water.

Butyl Aminobenzoate Picrate

Abbott-34842; Butamben Picrate (USAN); Butilaminobenzoato,
picrato de.

(C)1H5NO,),, CeHsN3O, = 615.6.

CAS — 577-48-0.

Profile

Butyl aminobenzoate, a para-aminobenzoic acid ester, is a local
anaesthetic (p.1850) that has been used for surface anaesthesia of
the skin and mucous membranes. It has also been used for relief
of pain and pruritus associated with anorectal disorders. A sus-
pension of butyl aminobenzoate 5 or 10% has been given epidur-
ally.

Butyl aminobenzoate picrate has been applied to the skin as an
ointment.

¢ References.

Korsten HH, et al. Long-lasting epidural sensory blockade by n-
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Armstrong DG, Kanat 10. Analgesic efficacy of topical butam-
ben picrate. J Am Podiatr Med Assoc 1995; 85: 738-40.
Shulman M, et al. Nerve blocks with 5% butamben suspension
for the treatment of chronic pain syndromes. Reg Anesth Pain
Med 1998; 23: 395-401.

Preparations

USP 31: Benzocaine, Butamben, and Tetracaine Hydrochloride Gel; Ben-
zocaine, Butamben, and Tetracaine Hydrochloride Ointment; Benzocaine,
Butamben, and Tetracaine Hydrochloride Topical Aerosol; Benzocaine,
Butamben, and Tetracaine Hydrochloride Topical Solution; Erythromycin
Ethylsuccinate Injection.

Proprietary Preparations (details are given in Part 3)
Braz.: Unguento Picrato de Butesin.
Multi-ingredient: Austral.: Butesin Picrate; Chile: Butesin; Fr.: Nesto-

syl; Preparation H; India: Proctosedyl; Ital.: Prurex; Spain: Alvogil; Topic-
ainat; Switz.: Alvogyl; USA: Cetacaine.
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Chloroprocaine Hydrochloride (invm)
Chloroprocaine, Chlorhydrate de; Chloroprocaini Hydrochlori-
dum; Hidrocloruro de cloroprocaina. 2-Diethylaminoethyl 4-
amino-2-chlorobenzoate hydrochloride.

XnoponpokavHa [MapoxAopua

C3H15CIN, O, HCI = 307.2.

CAS — 133-16-4 (chloroprocaine); 3858-89-7 (chloropro-
caine hydrochloride).

ATC — NOIBAO4.

ATC Vet — QNOIBAO4.

o

o/\/N\/CH3

CHs

H,N cl

(chloroprocaine)

Pharmacopoeias. In US.

USP 31 (Chloroprocaine Hydrochloride). A white odourless
crystalline powder. Soluble 1 in 20 of water and 1 in 100 of alco-
hol; very slightly soluble in chloroform; practically insoluble in
ether. Solutions are acid to litmus.

pH of solutions. For a discussion of the effect that pH has on
the stability of local anaesthetic solutions and the pain associated
with their injection, see p.1852.

Adverse Effects, Treatment, and Precautions
As for Local Anaesthetics in general, p.1850. Chloroprocaine is
said to be unsuitable for intravenous regional anaesthesia (Bier’s

The symbol T denotes a preparation no longer actively marketed

block) because of a high incidence of thrombophlebitis associat-
ed with such use. It is also contra-indicated in spinal anaesthesia
due to potential neurotoxicity.

Interactions
For interactions associated with local anaesthetics, see p.1851.

Pharmacokinetics

Chloroprocaine is hydrolysed rapidly in the circulation by plas-
ma cholinesterase. It has a half-life of 19 to 26 seconds in adults.
It is excreted in the urine mainly as metabolites.

See also under Local Anaesthetics, p.1852.

Uses and Administration

Chloroprocaine, a para-aminobenzoic acid ester, is a local anaes-
thetic with actions and uses similar to those described on p.1852.
It has properties similar to those of procaine (p.1869). It has a
rapid onset (6 to 12 minutes) and short duration (one hour) of
action.

Chloroprocaine is used as the hydrochloride for infiltration, pe-
ripheral nerve block, and central nerve block including lumbar
and caudal epidural blocks. It may be given, if necessary, with
adrenaline 1 in 200 000 to delay absorption and reduce toxicity.
Chloroprocaine is not an effective surface anaesthetic. It should
not be used for spinal anaesthesia. (Local anaesthetic techniques
are discussed on p.1853.)

The dosage of chloroprocaine used depends on the site of injec-
tion and the procedure used. In adults the maximum single dose
of chloroprocaine hydrochloride without adrenaline should not
exceed 800 mg; when given with adrenaline 1 in 200 000 the
maximum single dose should not exceed 1 g. A test dose of chlo-
roprocaine, preferably with adrenaline, should be given before
starting epidural block to detect inadvertent intravascular injec-
tion. Doses for various procedures include:

« mandibular nerve block: 40 to 60 mg (2 to 3 mL) as a 2% so-
lution

infra-orbital nerve block: 10 to 20 mg (0.5 to 1 mL) as a 2%
solution

brachial plexus block: 600 to 800 mg (30 to 40 mL) as a 2%
solution

digital nerve block: 30 to 40 mg (3 to 4 mL) as a 1% solution
without adrenaline

in obstetrics a dose of 200 mg (10 mL) per side as a 2% solu-
tion is suggested for pudendal block and for a paracervical
block a 1% solution in a dose of 30 mg (3 mL) at each of 4
sites

lumbar epidural block: 40 to 50 mg (2 to 2.5 mL) as a 2%
solution or 60 to 75 mg (2 to 2.5 mL) as a 3% solution for each
segment to be anaesthetised, the usual total dose being 300 to
750 mg with smaller repeat doses being given at intervals of
40 to 50 minutes

caudal block: 300 to 500 mg (15 to 25 mL) as a 2% solution
or 450 to 750 mg (15 to 25 mL) as a 3% solution may be given
and repeated at intervals of 40 to 60 minutes

Dosages should be reduced in children, elderly or debilitated pa-
tients, and those with cardiac or liver disease. For children con-
centrations of 0.5 to 1% are suggested for infiltration and 1 to
1.5% for nerve block procedures.

Preparations
USP 31: Chloroprocaine Hydrochloride Injection.

Proprietary Preparations (details are given in Part 3)
Canad.: Nesacaine; Switz.: lvracain; Nesacain; USA: Nesacaine.

Cinchocaine (AN, /INN)

Cincainum; Cinchocaine; Cinchocainum; Cincocaina; Cinkokain;
Dibucaine;  Sinkokaiini.  2-Butoxy-N-(2-diethylaminoethyl)cin-
choninamide; 2-Butoxy-N-(2-diethylaminoethyl)quinoline-4-car-
boxamide.

LinHxoramH

CyoHo9N30O, = 343.5.

CAS — 85-79-0.

ATC — CO5AD04; D0O4AB02; NOIBBO06; SOIHAO6.

ATC Vet — QCO5AD04; QDO04AB02; QNOIBBO6;
QSOIHAO06.

N\ O -CHs

C 7
o N/\/N\/CH3
H

CH3

Pharmacopoeias. In US.

USP 31 (Dibucaine). A white to off-white powder, with a slight
characteristic odour. M.p. 62.5° to 66°. Soluble 1 in 4600 of wa-
ter, 1 in 0.7 of alcohol, 1 in 0.5 of chloroform, and 1 in 1.4 of
ether; soluble in 1N hydrochloric acid. It darkens on exposure to
light. Store in airtight containers. Protect from light.

Butacaine Sulfate/Coca 1857

Cinchocaine Hydrochloride Banm, iNnm)

Cincaini Chloridum; Cinchocaine, chlorhydrate de; Cinchocaini
hydrochloridum; Cinchokain-hidroklorid; Cinchokain-hydrochlo-
rid; Cinchokaino hidrochloridas; Cinkokainhydroklorid; Dibu-
caine Hydrochloride; Dibucainium Chloride; Hidrocloruro de
cincocaina; Percainum; Sinkokaiinihydrokloridi; Sinkokain Hid-
roklorir; Sovcainum.

LInrxoKamHa Mapoxaopa
CyoH29N30,,HCI = 379.9.

CAS — 61-12-1.
ATC — CO5AD04; DO4AB02; NOIBBO6; SO HAO6.

ATC Vet — QCO05AD04; QDO4AB02; QNOIBBOS;
QSO0 HAOS.

NoTE. This compound was originally marketed under the name
Percaine, but accidents occurred owing to the confusion of this
name with procaine.

Pharmacopoeias. In Eur. (see p.vii), Jpn, and US.

Ph. Eur. 6.2 (Cinchocaine Hydrochloride). A white or almost
white, crystalline powder or colourless crystals; it is hygroscop-
ic. It agglomerates very easily. Very soluble in water; freely sol-
uble in alcohol, in acetone, and in dichloromethane. A 2% solu-
tion in water has a pH of 5.0 to 6.0. Store in airtight containers.
Protect from light.

USP 31 (Dibucaine Hydrochloride). Colourless or white to off-
white crystals or white to off-white, crystalline powder. It is
odourless, somewhat hygroscopic, and darkens on exposure to
light. Freely soluble in water, in alcohol, in acetone, and in chlo-
roform. Its solutions have a pH of about 5.5. Store in airtight con-
tainers. Protect from light.

Profile

Cinchocaine is an amide local anaesthetic (p.1850) that is now
generally only used for surface anaesthesia. It is one of the most
potent and toxic of the long-acting local anaesthetics and its
parenteral use was restricted to spinal anaesthesia.

For surface anaesthesia cinchocaine has been used, as the base or
hydrochloride, in creams and ointments containing up to 1% and
in suppositories for the temporary relief of pain and itching asso-
ciated with skin and anorectal conditions. Cinchocaine benzoate
has also been used topically.

Action. For a comparison of the vasoactivity of cinchocaine and
some other local anaesthetics, see p.1852.

Plasma cholinesterase deficiency. For mention of the use of
cinchocaine in the determination of plasma cholinesterase activ-
ity, see under Precautions of Suxamethonium Chloride, p.1911.

Preparations

USP 31: Dibucaine Cream; Dibucaine Hydrochloride Injection; Dibucaine
QOintment.

Proprietary Preparations (details are given in Part 3)

Braz.: Nupercainal, Canad.: Nupercainal; Denm.: Cincain; Ger.: Dolo-
Posterine N; India: Nupercainal; Port.: Nupercainal, Swed.: Cincain; UK:
Nupercainal; USA: Nupercainal

Multi-ingredient: Arg.: Procto Venart; Proctyl; Scheriproct; Ultraproct;
Austral.: Proctosedyl; Rectinol HC; Scheriproct; Ultraproct; Austria: Cilo-
prin cum Anaestheticot; Scheriproct; Ultraproct; Belg.: Scheriproct; Tri-
histalex; Ultraproct; Braz.: Proctyl; Senolt; Ultraproct; Canad.: Nupercain-
al; Proctol; Proctomyxin HC; Proctosedyl; ratio-Proctosone; Chile:
Scheriproct; Uttraproct; Cz.: Aviril H; Faktu; Otobacid N; Proctosedylt;
Proctospret; Spofax; Denm.: Proctosedyl; Fin.: Ciloprin cum Anaestheti-
cot; Faktut; Proctosedyl; Scheriproct; Fr.: Deliproct; Ultraproct; Ger.: Anu-
medint; Faktu; Otobacid N; Procto-Kabant; Proctospret; Scheriproctt; Ul-
traproctf; Gr.: Scheriproct Neo; Hong Kong: Borraginol-N; Decatylen;
Faktu; Proctosedylt; Proctosonet; Ultraproctt; India: Otogesic; Indon.:
Borraginol-N; Faktu; Ultraproct; Irl.: Proctosedyl; Scheriproct; Ultraproct;
Ital.: Ultraproct; Jpn: Una A Gel; Malaysia: Decatylen; Proctosedyl; Proc-
tosonet; Mex.: Proctoacid; Scheriproct; Ultraproct; Neth.: Proctosedyl;
Norw.: Proctosedyl, Scheriproct; NZ: Proctosedyl; Uttraproct; Philipp.:
Faktu; Proctosedy!; Ultraproct; Pol.: Proctosone; Port.: Decatyleno; Faktu;
Scheriproct; Rus.: Ultraproct (VabTpanpokT); S.Afr.: Cepacainet; Medi-
Keel A; Proctosedyl; Scheriproct; Singapore: Decatylen; Faktut; Proctos-
edyl; Spain: Anestesia Loc Braun S/A; Ruscus; Scheriproct; Swed.: Proctos-
edylt; Scheriproct N; Switz.: Ciloprin caf; Decatylene Neo; Faktu; Lo-
caseptil-Neo; Scheriproct; Thai.: Proctosedyl; Scheriproctt; Turk.:
Ultraproct; UAE: Supraproct-S; UK: Proctosedyl; Scheriproct; Ultraproct;
Uniroid-HC; USA: Corticaine; Venez.: Scheriproct.

Coca ®

Coca Leaves; Hoja de Coca.

Profile

Coca is the dried leaves of Erythroxylum coca (Bolivian or Hua-
nuco leaf) or of E. truxillense (Peruvian or Truxillo leaf) (Eryth-
roxylaceae), indigenous to Bolivia and Peru and cultivated in
Colombia and Indonesia.

Coca leaves contain about 0.7 to 1.5% of total alkaloids, of which
cocaine, cinnamyl-cocaine, and a-truxilline are the most impor-
tant.

Coca was formerly used for its stimulant action and for the relief
of gastric pain, nausea, and vomiting, but it has no place in mod-
ern medicine. The practice of coca leaf chewing still continues in
South America.

The symbol ® denotes a substance whose use may be restricted in certain sports (see p.vii)



