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2. Plasma (elimination) half life (t½) 

Definition 

• It is the time required to eliminate 50% of drug from plasma. 

 
Calculation: 

• It depends on: Clearance & Vd 

• The larger the Vd, the longer the t½ (it takes longer to remove drug from 

deep within tissue). The larger the Cl, the shorter the t½ 

t½ = 0.693 X Vd  
       Cls 

Value of elimination t½ 

1. It determines the dosage interval ( or Tm). 

• If  = t½ → this is an accepted choice to avoid wide fluctuations of 

the peak (highest pl.conc. of the drug) and trough (lowest 

pl.conc.).  

• If  <  t½ → more drug accumulation occurs. 

• If  >  t½ → decrease in drug concentration                               

occurs between doses. 

2. It indicates Tss (time required to attain Css): it is equal                            

to 5 t½  (after 4 t½ ; > 95% of the Css is attained) 

3. It indicates the time needed for complete elimination: occure after 5 t½ 

4. Drugs having long t½ are given once/day 
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Factors affecting elimination t½  

1. The state of the eliminating organs i.e. liver & kidney functions  

2. The delivery of the drug to the eliminating organs e.g.:  

a. Plasma protein binding limits renal filtration and increase t½ 

b. Drugs with very high Vd may escape from elimination in the tissues 

and increase t½ 

c. Blood flow (decrease renal bl.flow in HF may increase t½) 

 

3. Steady state concentration (Css) 

Definition: the steady level of drug in plasma achieved when the rate of 

administration equals the rate of elimination. 

The rule of (5): 

• The Cpss is reached after 5 t½ 

• If we change the dose, the new Cpss is reached after 5 t½ 

• If dosing stop, complete elimination of drug occurs after 5 t½ 

 

 

 

 

 

 

 the duration :قاعدة بصورة عامة
 of lipophilic drug is shorter

 than hydrophilic drug
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4. Loading dose (LD) 

• Loading dose (LD): the dose given at the onset of therapy to achieve a 

rapid increase in plasma drug concentration to reach Cpss without toxicity. 

                          LDIV  =  Vd  X  Css (target CP) 

         LDOral  =    LDIV   
                              F (fraction of oral bioavailability) 

- Used for: 

1. drugs with Long t1/2 (e.g. amiodaron) or  

2. in an Emergency 

 

5. Maintenance dose (MD) 

• Maintenance dose (MD): the dose needed to keep the plasma drug 

concentration constant at Css (the dose needed to compensate the amount 

eliminated). 

- Dosing rate (rate of administration) = rate of elimination = Cl X Css 

- If drug taken by continuous IV infusion: 

                               Infusion rate  =  CLs  X  Css 

- If drug taken in repetitive doses: 

                                   MDIV   =  CLs  X  Css X Tm (dosing interval) 

                                   MDOral   =  CLs  X  Css X Tm 
                                            F (fraction of oral bioavailability) 
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6. Kinetic orders 

A. First order kinetics   B. Zero order (saturation) Kinetics 
• A constant fraction of drug is 

eliminated per unit time. 

• A constant amount of drug is eliminated 

per unit time. 

• Rate of elimination is proportional to 

the  concentration of drug 

• Rate of elimination is constant (limited 

capacity of kinetics due to saturation of 

involved enzymes and/or carriers 

• It has a linear elimination kinetics i.e. 

plasma concentration can be expected at 

any time (using log conc.-time 

disappearance curve) 

 

• It has a non-linear elimination kinetics i.e. 

plasma concentration can NOT be expected 

at any time (using log conc.-time 

disappearance  curve) 

 
• Constant t½. • t½ is not constant  

• A steady state concentration (Css) is 

reached on repeated dosing after 5 t1/2.  

 

• NO Css is reached; repeated dosing → 

overshooting of drug concentration. 

 

• Modest changes in dose → are usually 

tolerated because when drug conc. ↑→ 

elimination ↑ by the same ratio.  

• Modest changes in dose  → toxicity due 

to drug cumulation 

• Drug metabolites do Not vary with dose. • Drug metabolites may vary with dose 

• Examples: Most drugs.  Example: Large dose of Aspirin, Alcohol, 

Phenytoin (they follow 1st  order kinetics at 

small doses) 
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