Bioavailability

Absolute bioavailability

F= AUCOI‘H]X
AUC]V Doseom]

Dose 474

AUCoral

AU
If doses are the same, F =
AUCpy

Example calculation
. Oraldose: 100 mg~> AUC =400
. IVdose: 100 mg~>AUC =800

F=29_ 55 =50
—goo 0 U7

Only half the drug reached systemic circulation.

Relationship between oral dose and bioavailability

Amount reaching blood = Oral dose X F

Example:

« Oraldose =100 mg

. Bioavailability (F)=0.4
100 X 0.4 =40 mg

Only 40 mg effectively reaches circulation.

Adjusting oral dose using bioavailability (VERY IMPORTANT)

To achieve the same effect as an |V dose:

[V dose
F

Oral dose =

Example:
. Required IV dose =20 mg
. Oral bioavailability = 0.5

Oral dose = % = 40 mg

Oral dose must be higher to compensate for losses.



Relative bioavailability

Used to compare two non-IV forms

Example:
Tablet AUC =600
Capsule AUC =500

P 600 12
rel — 500 -
Tablet has 20% higher bioavailability.

Why bioavailability is crucial in medicine



Time (h) Concentration (mg/L)

0 0
2 20
4 15
6 10
8 5

Step 1: Interval 0-2 h

0+ 20
AUCy_, = > X(2—-0)=10x2=20

Step 2: Interval2-4 h

20 + 15

AUC,_y = X(4—-2)=175%x2=35
Step 3: Interval4-6 h
15+ 10
AUCy_¢ = X2=125%x2=25

Step 4: Interval 6-8 h

X2=75%x2=15

10+ 5
AUC6_8 =

Step 5: Total AUC

AUC,_g = 20 + 35 + 25 + 15 = 95 mg\cdotph/L
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