INTRAVENOUS ANAESTHETICS

	Drug
	Agent
	Thiopentone
	Methohexitone
	Propofol
	Ketamine

	
	Class
	Thiobarbiturate
	Oxybarbiturate
	Phenol
	Phencyclidine

	
	Structure


	
	
	
	

	
	Formulation


	0.5g STP anhydrous

30mg Na2CO3
0.8atm N2
20ml 2.5% soln

pH 11 (enol)

stable 1 wk
	0.5g anhydrous

30mg Na2CO3

50ml 1% soln

pH 11 (enol)

stable 6 wks
	10% soyabean oil

2.25% glycerol

1.2% egg phosph

1% propofol

NaOH→pH 6-8.5

Store 2 - 25C
	Ket HCl 200mg/2ml

pH 3.5-5.5

Benzthomium

Racemic mix

Partial H2O sol

	
	Isomers
	Levo potency = 2x dextro
	4 stereoisomers

β-l potency = 4 x α-l

but β excess motor, so racemic mix α isomers
	
	S isomer more potent analgesic, faster metabolism, less emergence phenomena

	P/kin
	pKa
	7.6 (acid)
	7.9 (acid)
	11 (acid)
	7.5 (acid)

	
	% unionised @ pH 7.4
	60
	75
	90
	60

	
	Lipid solubility
	Thio>>Metho

Fat:blood 11
	Thio>>Metho
	Highly
	5-10 x thio

	
	PPB (%)
	80% (albumin)
	60% (albumin)
	98%
	12%

	
	Vdss (L/kg)
	2.5
	2.2
	2-10
	3-8

	
	CL(ml/kg/min)
	3.4
	11.9
	30 (>QH)?kidney,SI
	19

	
	Hepatic

metabolism
	LHER (high PPB)

pentobarbitone
	HHER

No active metab
	Inactive conjugates
	HHER

Norketamine 

	
	Renal excretion
	<1% unchanged
	<1% unchanged
	<1% unchanged
	

	
	t½α (min)
	8.5
	5.6
	1-2
	11

	
	t½β (hr)
	11.6
	3.9
	4-23
	1.5

	Admin
	Dose
	3-5mg/kg adult

7-8mg/kg kid

↑ dose for chronic EtOH
	1-1.5mg/kg
	1-2.5mg/kg adult

2-3mg/kg kid

100-300mcg/kg/min

25-100mcg/kg/m (sedate)
	1-2mg/kg

2-10mcg/kg/min analgesia



	
	Hepatic failure
	↓ (hypoproteinaemia)
	
	(Vc, (Vd, CL same, t1/2 sl(
	

	
	Renal failure
	↓(hypoproteinaemia)
	
	Minimal effect
	

	
	Target level
	
	
	3-4mcg/ml
	

	
	Onset
	One arm-brain

30secs
	
	One arm-brain

30secs
	30secs

	
	Peak biophase conc after iv 
	1min
	
	1.5mins
	1min

	
	Duration
	5-10min


	2-3min

(use ECT)
	5-10mins


	5-10min anaesthesia

1-2hrs analgesia



	
	Offset
	Redistribution

VRG 1min

Muscle 15min

Fat 2.5hr
	Redistribution
	Redistribution & metabolism
	Redistribution


Thiopentone dose decrease in:

1) hypovolaemic shock – smaller Vc: increased fraction to brain, slower removal (less bood flow to ther tissues)

2) age –  ?smaller Vc ?pharmacodynamic ?slower redistribution to rapidly equilibrating compartment

3) sex – female lower as smaller Vc (more fat)

Thiopentone dose increase in:

1) obesity – ?reason

2) high cardiac output

3) children – higher Vc

Propofol

a) elderly - (CL ((hepatic Q)

b) female - (Vd, (CL, t1/2 same

c) fentanyl (CL

INTRAVENOUS ANAESTHETICS

	CNS
	Agent
	Thiopentone
	Methohexitone
	Propofol
	Ketamine

	
	EEG
	1. awake alpha

2. ↑amp ↓f δ τ

3. burst supression

4. flat EEG
	
	
	Dissociation thalamocortical and limbic systems

	
	CBF
	↓ (v/c)
	
	↓ (v/c)
	↑ > CMRO2

	
	Autoregulation
	
	
	Preserved
	Preserved to pCO2

	
	ICP
	↓ > ↓ MAP
	
	↓ 30%-50%if raised ICP
	↑

	
	CPP
	maintained
	
	↓ 10%
	

	
	CMRO2
	↓ >> ↓ CBF (max 55%) 
	
	↓ 36%
	↑

	
	Protection
	In regional ischaemia
	
	yes
	

	
	Convulsant
	anticonvulsant
	Assoc with seizures
	anticonvulsant
	anticonvulsant

	
	IOP
	↓ 40%
	
	↓ 40%
	↑

	
	SSEP
	maintained
	
	
	

	
	Other
	
	
	?seizures
	Eyelash OK

	
	Mechanisms
	↓ Neuronal metab

cerebral v/c
	
	
	Catalepsy

	CVS
	CO
	↓ 20%  if hypovol
	
	↓
	↑

	
	BP
	↓ 10-20mmHg
	
	↓ 25% (v/d & ↓contr)
	↑ (central ↑Σ)

	
	SVR
	No change
	
	↓ 
	↑

	
	Barorec reflex
	Sl ↓
	
	Reset or inhibited
	attenuated

	
	HR
	Reflex ↑ 
	↑ >thio
	0
	↑

	
	Contractility
	↓ (<inhaled)
	
	↓ 
	↑ (direct depression)

	
	Arrhythmias
	no
	
	
	

	
	Mechanisms
	↓Σ → veno/d
↓ Ca transport (transmembrane, SR) & NO mech
	
	(↓Σ & NO, direct effect on Ca mobilisation)
	Central attenuation barorec reflex via NMDA rec in NTS

Inhibit uptake 1 & 2

	Resp
	Resp dep
	+ +
	
	+ + 50% ↓to CO2
	0


	
	RR
	↓ then apnoea
	
	20%↑ then apnoea>30sec
	Transient ↓ 2mins

	
	TV
	↑
	
	↓40%
	

	
	Reflexes
	Late depression
	
	Obtund > thio
	intact

	
	Bronchial m
	?b/c
	No b/c
	b/d
	B/D

	
	Other
	↓ mucociliary clearance
	
	
	↑secn, 

	
	Mechanisms
	
	
	
	Direct antagonism His & ↑Σ, anti-chol

	Hepatic
	Blood flow
	Small ↓
	
	↓
	

	
	Enzymes
	↑ 20-40% in 2-7/7
	
	Inhibits cytP450
	Induction

	Renal
	Blood flow
	↓RBF & GFR
	
	Green urine
	

	Obste-

trics
	Uterine tone
	0
	
	
	

	
	Placental T/F
	Low if < 8mg/kg
	
	
	

	MH
	Trigger
	
	No
	No
	

	SEs
	Pain on inject
	1-2%
	Pain 80%
	Pain 30-80%
	Pain

	
	Thrombophleb
	Thrombophlebitis
	Thrombosis 4% (>thio)
	
	

	
	Intra-art inject
	Intra-art→gangrene
	No problem
	
	

	
	Other
	Hangover 

Hyperalgesic
Dose dep His
	Excitatory 33%

(hiccup, cough,  twitch, hypertonus)
	Anti-emetic/shiver

Sexual disinhibit

Allergy

Bacterial growth
	Psychic effects ↑cardiac O2 con

PONV 

Potentiated NDMBs

	Special
	CIs
	Porphyria (AIP, variegate)

↑D-ALA synthetase

tamponade, CCF

hypovolaemia
	Porphyria
	Safe porphyria
	IHD

Raised ICP or IOP

Psychiatric D



	
	Other
	Tolerance 

sed > anticonv
	
	
	Analgesia (NMDA)


INTRAVENOUS ANAESTHETICS
	Drug
	Agent
	Etomidate
	Diazepam
	Midazolam
	Flumazenil

	
	Class
	Carboxylated Imidazole
	Benzodiazepine
	Imidazobenzodiazepine
	Imidazobenzodiazepine

	
	Structure


	
	
	
	

	
	Formulation


	2mg/ml

intralipid

pH 6.9

water sol in acidic
	5mg/ml diazepam

40% propylene glycol

5% sodium benzoate

10% ethyl alcohol 

1.5% benzyl alcohol

to pH 6.2-6.9
	1 or  5mg/ml midaz HCl

0.8% NaCl

0.01% disodium edetate

1% benzyl alcohol (preservative)

HCl to pH 3

pH < 4 → ring open
	Colourless crystalline powder

0.5mg/5ml

	
	Isomers
	
	
	
	

	P/kin
	pKa
	
	3.3
	6.2
	1.7

	
	% unionised @ pH 7.4
	
	
	
	

	
	Lipid solubility
	
	high
	Higher (pH > 4)
	Moderate (weak but sufficient H2O sol)

	
	PPB (%)
	75% (alb)
	98%
	98%
	60%

	
	Vdss (L/kg)
	2-4
	1
	1
	1

	
	CL(ml/kg/min)
	20
	0.2-0.5
	6-8
	20

	
	Hepatic

metabolism
	HHER
	Oxidn and conjugation

Oxazepam, nordazepam active
	Imidazole ring oxidised rapidly
	Rapid 

	
	Renal excretion
	
	
	
	

	
	t½α (min)
	2.6
	
	
	

	
	t½β (hr)
	3-5
	20-40
	2-4
	1

	Admin
	Dose
	0.2-0.6 mg/kg
	0.3-0.5mg/kg
	0.1-0.2mg/kg
	0.1-0.2mg to max 1mg

benzo OD

0.2-0.5mg to max 3mg

Dx coma

	
	Hepatic failure
	
	
	
	

	
	Renal failure
	
	
	
	

	
	Target level
	
	
	
	

	
	Onset
	
	30-60sec
	30-60sec
	2mins

	
	Peak biophase conc after iv
	
	1-2mins
	2-3mins
	

	
	Duration
	
	24-48hrs
	<6hrs
	1-2hrs (high free%, imidazole ring)

	
	Offset
	
	Redistribution and metabolism

Enterohepatic circ
	redistrubution and metabolism
	


INTRAVENOUS ANAESTHETICS
	CNS
	Agent
	Etomidate
	Diazepam
	Midazolam
	Flumazenil

	
	EEG
	Like thio


	Resemble barbiturates

Ceiling effect

Can’t produce isoelectric
	Resemble barbiturates

Ceiling effect

Can’t produce isoelectric
	

	
	CBF
	↓ 34%
	↓
	↓
	

	
	Autoregulation
	
	
	
	

	
	ICP
	↓ 50%
	
	0
	

	
	CPP
	
	
	
	

	
	CMRO2
	↓ 45% 
	↓ (parallels CBF)
	↓ (parallels CBF)
	

	
	Protection
	
	Pentobarb>midaz>diaz
	Pentobarb>midaz>diaz
	

	
	Convulsant
	
	Potent anticonvulsant
	Potent anticonvulsant
	

	
	IOP
	
	
	
	

	
	SSEP
	
	
	
	

	
	Other
	Movt 30%
	
	Vasomotor response to CO2 preserved 
	

	
	Mechanisms
	
	
	
	

	CVS
	CO
	0
	
	0
	

	
	BP
	0
	↓
	↓=thio > diazepam
	

	
	SVR
	0
	
	↓
	

	
	Barorec reflex
	
	Impaired
	impaired
	

	
	HR
	0
	↑
	↑ > diazepam
	

	
	Contractility
	0
	
	0
	

	
	Arrhythmias
	
	
	
	

	
	Mechanisms
	
	
	
	

	Resp
	Resp dep
	+
	Dose dependent
	Dose dependent
	

	
	RR
	↑→apnoea
	
	
	

	
	TV
	
	
	
	

	
	Reflexes
	
	
	
	

	
	Bronchial m
	
	
	
	

	
	Other
	
	
	
	

	
	Mechanisms
	
	
	
	

	Hepatic
	Blood flow
	
	
	
	

	
	Enzymes
	
	
	
	

	Renal
	Blood flow
	
	
	
	

	Obste-

trics
	Uterine tone
	
	
	
	

	
	Placental T/F
	
	
	
	

	Skel

muscle
	
	
	Relaxation  (spinal interneurons)
	
	

	SEs
	Pain on inject
	Pain
	
	
	

	
	Thrombophleb
	Phlebitis
	Venous irritatation
	
	

	
	Intra-art inject
	
	
	
	

	
	Other
	Adrenal suppression
PONV 30%


	
	Resp depression
	Anxiety, tremor

	Special
	CIs
	
	
	
	

	
	Other
	
	Tolerance & dependence
	Tolerance & dependence
	


INTRAVENOUS ANAESTHETICS

	Drug
	Agent
	Thiopentone
	Methohexitone
	Propofol
	Ketamine

	
	Class
	Thiobarbiturate
	Oxybarbiturate
	Phenol
	Phencyclidine

	
	Structure


	
	
	
	

	
	Formulation


	
	
	
	

	
	Isomers
	
	
	
	

	P/kin
	pKa
	
	
	
	

	
	% unionised @ pH 7.4
	
	
	
	

	
	Lipid solubility
	
	
	
	

	
	PPB (%)
	
	
	
	

	
	Vdss (L/kg)
	
	
	
	

	
	CL(ml/kg/min)
	
	
	
	

	
	Hepatic

metabolism
	
	
	
	

	
	Renal excretion
	
	
	
	

	
	t½α (min)
	
	
	
	

	
	t½β (hr)
	
	
	
	

	Admin
	Dose
	
	
	
	

	
	Hepatic failure
	
	
	
	

	
	Renal failure
	
	
	
	

	
	Target level
	
	
	
	

	
	Onset
	
	
	
	

	
	Peak biophase conc after iv 
	
	
	
	

	
	Duration
	
	
	
	

	
	Offset
	
	
	
	


Thiopentone dose decrease in:

1) hypovolaemic shock – smaller Vc: increased fraction to brain, slower removal (less bood flow to ther tissues)

2) age –  ?smaller Vc ?pharmacodynamic ?slower redistribution to rapidly equilibrating compartment

3) sex – female lower as smaller Vc (more fat)

Thiopentone dose increase in:

1) obesity – ?reason

2) high cardiac output

3) children – higher Vc

INTRAVENOUS ANAESTHETICS

	CNS
	Agent
	Thiopentone
	Methohexitone
	Propofol
	Ketamine

	
	EEG
	
	
	
	

	
	CBF
	
	
	
	

	
	Autoregulation
	
	
	
	

	
	ICP
	
	
	
	

	
	CPP
	
	
	
	

	
	CMRO2
	
	
	
	

	
	Protection
	
	
	
	

	
	Convulsant
	
	
	
	

	
	IOP
	
	
	
	

	
	SSEP
	
	
	
	

	
	Other
	
	
	
	

	
	Mechanisms
	
	
	
	

	CVS
	CO
	
	
	
	

	
	BP
	
	
	
	

	
	SVR
	
	
	
	

	
	Barorec reflex
	
	
	
	

	
	HR
	
	
	
	

	
	Contractility
	
	
	
	

	
	Arrhythmias
	
	
	
	

	
	Mechanisms
	
	
	
	

	Resp
	Resp dep
	
	
	
	

	
	RR
	
	
	
	

	
	TV
	
	
	
	

	
	Reflexes
	
	
	
	

	
	Bronchial m
	
	
	
	

	
	Other
	
	
	
	

	
	Mechanisms
	
	
	
	

	Hepatic
	Blood flow
	
	
	
	

	
	Enzymes
	
	
	
	

	Renal
	Blood flow
	
	
	
	

	Obste-

trics
	Uterine tone
	
	
	
	

	
	Placental T/F
	
	
	
	

	MH
	Trigger
	
	
	
	

	SEs
	Pain on inject
	
	
	
	

	
	Thrombophleb
	
	
	
	

	
	Intra-art inject
	
	
	
	

	
	Other
	
	
	
	

	Special
	CIs
	
	
	
	

	
	Other
	
	
	
	


INTRAVENOUS ANAESTHETICS
	Drug
	Agent
	Etomidate
	Diazepam
	Midazolam
	Flumazenil

	
	Class
	Carboxylated Imidazole
	Benzodiazepine
	Imidazobenzodiazepine
	Imidazobenzodiazepine

	
	Structure


	
	
	
	

	
	Formulation


	
	
	
	

	
	Isomers
	
	
	
	

	P/kin
	pKa
	
	
	
	

	
	% unionised @ pH 7.4
	
	
	
	

	
	Lipid solubility
	
	
	
	

	
	PPB (%)
	
	
	
	

	
	Vdss (L/kg)
	
	
	
	

	
	CL(ml/kg/min)
	
	
	
	

	
	Hepatic

metabolism
	
	
	
	

	
	Renal excretion
	
	
	
	

	
	t½α (min)
	
	
	
	

	
	t½β (hr)
	
	
	
	

	Admin
	Dose
	
	
	
	

	
	Hepatic failure
	
	
	
	

	
	Renal failure
	
	
	
	

	
	Target level
	
	
	
	

	
	Onset
	
	
	
	

	
	Peak biophase conc after iv
	
	
	
	

	
	Duration
	
	
	
	

	
	Offset
	
	
	
	


INTRAVENOUS ANAESTHETICS
	CNS
	Agent
	Etomidate
	Diazepam
	Midazolam
	Flumazenil

	
	EEG
	
	
	
	

	
	CBF
	
	
	
	

	
	Autoregulation
	
	
	
	

	
	ICP
	
	
	
	

	
	CPP
	
	
	
	

	
	CMRO2
	
	
	
	

	
	Protection
	
	
	
	

	
	Convulsant
	
	
	
	

	
	IOP
	
	
	
	

	
	SSEP
	
	
	
	

	
	Other
	
	
	
	

	
	Mechanisms
	
	
	
	

	CVS
	CO
	
	
	
	

	
	BP
	
	
	
	

	
	SVR
	
	
	
	

	
	Barorec reflex
	
	
	
	

	
	HR
	
	
	
	

	
	Contractility
	
	
	
	

	
	Arrhythmias
	
	
	
	

	
	Mechanisms
	
	
	
	

	Resp
	Resp dep
	
	
	
	

	
	RR
	
	
	
	

	
	TV
	
	
	
	

	
	Reflexes
	
	
	
	

	
	Bronchial m
	
	
	
	

	
	Other
	
	
	
	

	
	Mechanisms
	
	
	
	

	Hepatic
	Blood flow
	
	
	
	

	
	Enzymes
	
	
	
	

	Renal
	Blood flow
	
	
	
	

	Obste-

trics
	Uterine tone
	
	
	
	

	
	Placental T/F
	
	
	
	

	Skel

muscle
	
	
	
	
	

	SEs
	Pain on inject
	
	
	
	

	
	Thrombophleb
	
	
	
	

	
	Intra-art inject
	
	
	
	

	
	Other
	
	
	
	

	Special
	CIs
	
	
	
	

	
	Other
	
	
	
	


