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Fluid Pharmacology 

Pharm-10B2 Describe the composition of 4% albumin and Normal Saline. Compare and contrast the 
pharmacology of each.  

Property Normal Saline 4% Albumin 

Physiochemical 

Components 0.9% normal saline = 9g NaCl / L 
1L water (sterile) 

4% albumin = 40g albumin/L 
Na 130-160mmol/L 
Potassium < 2mmol 
Water 
Prepared from human plasma, heated at 60oC 
for 10 hours  minimises infection risk 

Osmolality MW NaCl = 50 Da 
Osm = 90000/58 = 155 x 2 = 310mosm/L 
Slightly hypertonic 

Iso-osmotic 

Pharmacodynamic 

Distribution Similar [Na] to ECF  distribution limited to 
ECF. 
¼  plasma (250mLs) 
¾  ISF (750mLs) 

Iso-osmotic and hyperoncotic  distribution 
limited to intravascular compartment.  
Plasma ↑1000mls 

Tonicity Plasma is isotonic Plasma is isotonic 

Volume ↑ by ¼ of infused volume ↑ by whole of infused volume 

Systems ↓ oncotic pressure  plasma fluid lost to ISF 
↑ circulating intravascular and interstitial 
volume 

↑ oncotic pressure  holds fluid intravascularly 
Haemodilution, ↓[Hb]  ↓perfusion 
Persistent ↑ intravascular volume 

Toxicity Fluid overload 
Hyperchloraemic acidosis: dilution of plasma 
HCO3

- by saline, and maintenance of anion gap 
by ↑Cl-. Also ↓HCO3

- reabsorption due to 
↑filtrate volume. 

Hypersensitivity 
↑intravascular volume: hypertension, CCF, APO 
↓[Hb]: dilutional anaemia 
Theoretical infection risk 

Use Volume resuscitation Volume resuscitation 
Hypoalbuminaemia 

Pharmacokinetics 

Metabolism Not metabolised Metabolised for protein catabolism 
T1/2 = 14-20 days 

Excretion Glomerulotubular imbalance: ↑ plasma 
volume  ↓oncotic pressure  ↑GFR 
(↑filtration fraction)  ↓ relative Na and fluid 
reabsorption in PCT 
Pressure-volume mechanism: ↑plasma volume 
 baroreceptors  ↓SNS  ↓ renin  
↑water and Na excretion 

Delayed diuresis: 
↑plasma oncotic P  fluid moves from ISF into 
plasma.  
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Pharm-08B6 Outline the ideal properties of a colloid intravenous fluid. Gives examples of colloids and 
briefly describe features of each. 

1. Colloids are large MW (>30000) solutes. In plasma, the plasma proteins are the most important 
colloids. They are important in capillary fluid dynamics because they are the only substances not 
permeable to capillaries, and hence exert an osmotic force between the plasma and interstitial 
compartments. Hence they are useful as IV fluids for replacement of intravascular volume. They are 
described in 2 terms and classified into 2 groups: 

a. MW: weight average MW 
b. MN: number average MN 
c. Monodisperse – same protein with MW = MN  
d. Polydisperse – different proteins with range of MW 

 
2. Ideal properties: 

Property Description 

Pharmaceutical Readily available, cheap 
Long shelf-life 
Presented as solution ready for administration 
No special storage or infusion requirements 
Does not interfere with blood grouping 
Acceptable to all patient 

Physiochemical Iso-oncotic 
Isotonic 
Low viscosity 

Pharmacodynamic 

Systems CVS: ↑MAP, tissue perfusion 
Resp: no bronchospasm 
Renal: does not induce renal failure 

Toxicity Contained within intravascular compartment 
No interference with organ function 
Non-allergenic 
No interference with haemostasis, agglutination 
No immune reactions, infection risk 
No acid-base disturbance 

Pharmacokinetic 

Absorption IV administration 

Distribution Plasma compartment only 

Metabolism Slow metabolism to prolong volume effect time 
Active non-toxic metabolites 
Non-organ dependent metabolism 

Excretion Easy non-organ dependent elimination 

 
3. Different colloid groups 

Property Albumin Dextrans Gelatins Starches 

Colloid Human albumin is 
major plasma protein 
(along with α, β and γ 
proteins). 

Highly branched 
polysaccharides 
Dex 40: Mw 40000 
Dex 70: Mw 70000 

Large MW protein 
from hydrolysis of 
collagen. Varying 
MWs.  
↑ MW  high MP 
↓ MW  ↓oncotic 
P 
MW = 5000-50000 

Polydisperse colloid 
derived from 
amylopectin 
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Mw = 35000 

Additives Na 130-160 
K 2 

 Na 145, K 5.1, Cl 145, 
Ca 6.3 

Hydroxyethylation 
prevents hydrolysis 
by amylase 

Production Prepared from human 
plasma, heated at 60oC 
for 10 hours  
minimises infection risk 

From bacterial dextran 
sucrase (sucrose  
dextran) 

Boiling of animal 
connective tissue. 

 

Use IV volume 
Hypoalbuminaemia 

IV Volume 
replacement 
Prophylaxis against 
VTE 

IV volume 
replacement 
Priming heart-lung 
machines 

Volume expansion 

Pharmaco-
kinetic 

T1/2 = 20 days 
 

 Short T1/2: 2-3 hours 
Minimal metabolism 
Large renal excretion 

Renal excretion 

Advantage Albumin has other 
functions: carries drugs, 
acid-base balance. 
↑ oncotic effect due to 
negative charge 

Improves 
microcirculatory flow 

Cheap colloid 
Minimal infection risk 
Readily excreted 
Easy storage 
Compatible except 
Ca 

Longest T1/2 – good 
for prolonged 
volume expansion 

Disadvantage Some is transported to 
ISF  not as effective in 
p=volume expansion. 
Allergy 

↓platelet adhesion 
inhibits vWF  
bleeding 
Fluid overload 
Allergy (dextran ABs) 
Renal failure 

Allergy 
No coagulation 
factors 
 
 

Allergy, pruritis 
Interfere 
haemostasis  
Renal tubular 
swelling – 
hyperoncotic renal 
failure 

 


