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t½ = 0.693 × τ
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Cp = C0 . e-kt
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The 3-Compartment Model
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Wash-in Curve for Infusion Building to Steady State

Cp = 1—e-kt
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Cl 
27 

ml.kg-1.min-1

k01

I-Cl3 

9 
ml.kg-1.min-1

PROPOFOL: The 3-Compartment Model + Effect Site

3.5 L.kg-1 0.2 L.kg-1

t½keo 

2.6  
min

I-Cl2 

26 
ml.kg-1.min-1

0.5 L.kg-1
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Flux

Diffusion Constant

Surface Area

Distance

Concentration Gradient

pKa

Polarity

Size

Liopophilicity

pKa

Cardiac Output

Potency

Protein-Binding
Local Anaesthetics
Foetal Toxicity only occurs if 
mother toxic 
Bupivicaine can ion-trap

Anaesthetic Agents
Thiopentone crosses (no harm). 
Inhaled agents cross but excreted 
rapidly. 

Muscle Relaxants
Suxamethonium crosses in very 
small quantities. 
NDMRs do not cross. 

Opioids
Beware that Pethidine (and active 
metabolite Norpethidine) cross 
and can ion-trap in foetus. 
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t1/2 = time taken for C0 to drop by 50%

∴ substitute 1 for C0

½ = . -kt1

ln(½) = ln(1)

e

+ -kt

ln(½) = 0 - kt

kt = ln(2)

t = ln(2)
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Log [Anaesthetic Agent]

Drugs  
(e.g. Opioids, BDZs, N2O, 
Acute ETOH, Alpha-2 
Agonists)

Pregnancy

Hypothermia

Metabolic Acidosis

Age

Hyperthermia

Chronic ETOH

Anxiety

Hyperthyroidism

Drugs  
(e.g. Cocaine, 
Amphetamines)

50
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Receptors

Propofol

Thiopentone

Etomidate

Ketamine

Strength of Agonistic effect
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ey



B
E

N
ZO

D
IA

ZE
P

IN
E

S
Equipotent Dose 

(mg)
Onset 
(Mins)

Half-life 
(Hours)

Duration of Effect 
(Mins)

Chlordiazepoxide 25 60 PO

Diazepam 10 1 IV 
15-30  PO

Lorazepam 1 2 IV 
30-60  PO

Midazolam 2.5 2-5 IV
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P2Y12

Fibrinogen

GPIIb/IIIa

GPIIb/IIIa

Platelet 
Activation

Thromboxane A2

TX A2 Receptor

ADP

Tirofiban 
Abciximab 

Eptifibatide

COX
Arachidonic 

Acid

Aspirin

Clopidogrel 
Ticagrelor
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Cyclic Endoperoxidases

TXA2 Thromboxane PGI2 Prostacyclin PGE2PGF2ά

Leukotrienes

Cyclooxygenase

Lipoxygenase

Phospholipase A2 Steroids

NSAIDs

Platelets Vascular Endothelium Other
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Phase 0 
Na+ in

Phase 1 
K+ out

Phase 2 
Ca+ in 
K+ out

Phase 3 
K+ out

Phase 4 
Na/K-ATPase

Class I
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Indications for Beta-Blockade

Cardiovascular Endocrine Neurological

Angina

Arrhythmia

Hypertension

Heart Failure

Myocardial Infarction

Thyrotoxicosis Migraine Prophylaxis

Anxiety

Glaucoma (topical)
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Beta-Blockers 
Competitive Antagonists

Selective β1

Non-Selective

Bisoprolol

Esmolol

Atenolol

Metoprolol

β1 & β2

Timolol

Sotalol

α & β

Labetalol

Carvedilol

Propranolol
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Buffers Solvents Preservatives Antioxidants

Benzyl AcoholWater

Propylene Glycol

Mannitol

Soy Bean Oil
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Actions of Amiodarone

SA Node

AV Node

Myocytes

Class II  
(Beta Blockade)

Class IV 
(L-Type Ca2+ Channel Blockade)

Class III 
(K+ Channel Blockade)

Slows 
Pacemaker 

Cells’ Phase 4

Increases 
depolarisation 

time

Inhibits outward K+ 
current & 

repolarisation

Class IV
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Total Body Weight 
kg

Lean Body Weight 
Boer / James / Hume Formulae

Adjusted Body Weight 
= 1.4 × IBW

Suxamethonium
………………………… mg/ml 

LMWHs
………………………… mg/ml 

Propofol (Induction)
………………………… mg/ml 

Thiopentone
………………………… mg/ml 

(Al)Fentanyl
………………………… mg/ml 

Morphine
………………………… mg/ml 

Non-Depolarising NMBDs
………………………… mg/ml 

Local Anaesthetics
………………………… mg/ml 

Antibiotics
………………………… mg/ml 

Neostigmine
………………………… mg/ml 

Sugammadex
………………………… mg/ml 

Propofol (Infusion)
………………………… mg/ml 
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Gram Positive Gram Negative

Aerobic

Anaerobic

Cocci Bacilli Cocci Bacilli

Staphylococci 
Streptococci 
Enterococci

Streptococcus viridans

Actinomyces 
Clostridium 

Lactobacillus 
Listeria

Bacillus
Neisseria 
Moraxella

Haemophilus 
Klebsiella 

Pseudomonas 
Enterobacter 
Mycobacteria 

Campylobacter 
Legionella 

Proteus

Escherichia

THIS IS NOT A COMPREHENSIVE CLASSIFICATION OF ALL BACTERIA, BUT IS A USEFUL TABLE TO BEAR IN MIND WHEN CONSIDERING ANTIBIOTIC THERAPIES. 
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Metabolism Toxicity

SNP +
CN-5 ×

MetHb

NO

+

+

Hb

MetHb

CN-

SH

SCN

Rhonidase

Vit B12

Cyanocobalamin

(Thiocyanate)

CN-

Sulphydryl group
SCN

Treatment 
1. Stop SNP 
2. Dicobalt Edetate 
3. Sodium Thiosulphate (provides 

sulphydryl groups) 
4. Nitrates (converts oxyhaem to 

methaem which has higher affinity 
for CN- than cytochrome oxidase)

Binds cytochrome oxidase 
Impairs aerobic respiration 
8micrograms/ml = toxic level

100 × less toxic

Cyanide

Thiocyanide


