
Pharmaceutical
calculation equations

 BASIC MATHEMATICS 

 Temperature Conversion: 

Roman Numerals:

 • when the second of 
two letters has a value 
equal to or smaller than 
that of the first, their 
values are to be added. 

 • when the second has 
a value greater than that 
of the first, the smaller is 
to be subtracted from 
the larger. 

Proportion:

DIMENSIONAL ANALYSIS 
• This method involves the understanding the ratios of the data and the 
equivalence between the units in a way that like units will cancel out and only 
the desired terms will be left. 

SYSTEMS OF MEASUREMENT: 

Systems of Measurement: 

TORSION BALANCE
The sensitivity requirement (SR) of

a torsion
balance is 6 

Minimum Weighable Quantity (MWQ)
and Aliquot Method 

DENSITY AND SPECIFIC GRAVITY 

ALIQUOT METHOD 
1. Determine the minimum weighable 
amount for the instrument 
2. Weigh the minimum amount (or any 
multiple) of the substance 
3. Mix with a determined amount of the inert 
substance to obtain a dilution or mixture 
4. Weigh an aliquot (sample) of the mixture, 
which will provide the desired quantity of the 
substance 
5. All weighed quantities must be equal or 
greater than the minimum weighable amount 

Weight of drug
in trituration 

Weight of trituration

Weight of drug
in aliquot 

Weight of aliquot 

AMINOPHYLLINE TO THEOPHYLLINE CONVERSION 
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CONCENTRATION CALCULATIONS 

Alligation Method: 

Algebraic Method: 

Quantity of solute=concentration x quantity of preparation 

C1 = drug concentration in the original preparation 
Q1 = quantity of the original preparation 
Cf = final concentration after dilution 
Qf = final quantity after dilution 
Quantity of solute = concentration x quantity of preparation 

Percentage Strength 

Percentage weight-in-volume (w/v) 
Expresses the number of grams of a constituent in 100 mL of solution 
or liquid preparation (           ). Expressed as ----- % w/v. 

Percentage volume-in-volume (v/v) 
Expresses the number of milliliters of a constituent in 100 mL of 
solution or liquid preparation (           ). Expressed as ----- % v/v. 

Percentage weight-in-weight (w/w) 
Expresses the number of grams of a constituent in 100 g of solution 
or preparation (           ). Expressed as ----- % w/w. 

Ratio Strength 

1:1000 
For solids in liquids= 1g of solute or constituent in 1000mL of solution or liquid preparation 
For liquids in liquids= 1mL of solute or constituent in 1000mL of solution or liquid 
preparation 
For solids in solids= 1g of constituent in 1000g of mixture 

6
Parts per million (ppm)- number of parts of solute in 10  parts of solution 

9
Parts per billion (ppb)- number of parts of solute in 10  parts of solution 

Determination of Amount of Solvent Based on Density and Specific Gravity 

Weight of solute + weight of solvent = weight of solution 

REDUCING AND ENLARGING
FORMULAS

Step 1. Determine factor 
Step 2. Multiply quantity of each ingredient in the 
formula by the factor 

MILLIEQUIVALENTS (mEq) 

RECONSTITUTION 

BODY MASS INDEX (BMI) FLOW RATE
V=volume (mL); T= time (min);
C=calibration or drop factor
(drops per mL);
R= drops per min 

IDEAL BODY WEIGHT (IBW) 

IBW (males) = 50 kg + 2.3 (each inch >5 ft) 
IBW (females) = 45.5 kg + 2.3 (each inch >5 ft) 

Calculating pH 

Buffers

Solubility

Osmols, milliosmols and osmolarity

Radiopharmaceuticals 

Radioactive Decay: 
A  = e

A  is the specific activity at time t e

A  is the initial activity t is time o

λ is the decay constant calculated as:  
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Dosage Based on Body Weight 

Dosage Based on Body Surface Area 

• A nomogram has three columns: height, body surface area, and weight. 
• To use the nomogram, the height and weight of a patient are found on the 
nomogram and then a straight line is drawn connecting the two values. 
• The BSA is found where the line intersects the BSA column. 

Calcium Carbonate to Calcium Citrate Conversion 

Absolute Neutrophil Count (ANC) 

ANC = White Blood Cells (WBC) x Total neutrophils
(segemented neutrophils% + segemented bands%) 

Total Parenteral Nutrition Equations 

Harris-Benedict equations: 
For males: BEE= 66.7 + [13.75 x weight(kg)]+[5 x height(cm)]-[6.76 x age(yr)] 
For females: BEE= 655.1 + [9.56 x weight(kg)]+[1.86 x height(cm)]-[4.68 x age(yr)] 
Total daily expenditure (TDE)= BEE x activity factors x stress factors 
Activity factors: confined to bed 1.2; out of bed 1.3 
Stress factors: surgery 1.2; infection 1.4; trauma 1.5; burns 1.7 

Protein Requirement: 

Normal, unstressed individual: 0.8 g/kg/day 
Hospitalized patient: 1-1.2 g/kg/day 

Stressed patient: 1.5-2 g/kg/day 
Obese stressed patient: 2-2.5 g/kg/day 

Fluid Requirement: 

Weight > 20 kg = 1,500 mL + (20mL)(Weight in kg-20kg) 

Pertinent Conversion Factors: 

10% lipid emulsion 1.1 kcal/mL 
20% lipid emulsion 2 kcal/mL 

Amino acids (protein):  4 kcal/g 
Dextrose:  3.4 kcal/g 
Lipids:  9 kcal/g 

Mosteller Equation 

By Sodium Chloride Equivalent Method 

Step 1: Find how much sodium chloride is needed to render the formulation isotonic with 
body fluids (Remember isotonicity refers to 0.9% if 0.9g/100mL) 
Step 2: Find the amount of sodium chloride represented by the ingredients in the 
prescription by multiplying the quantity of each ingredient by its E value. Add up all the 
values obtained. This is the total amount of sodium chloride represented by all the 
ingredients in the prescription 
Step 3: Subtract the total value obtained in Step 2 from the amount of sodium chloride 
required to render the formulation isotonic (i.e. the value obtained in Step 1). The value 
obtained in this step represents the amount of sodium chloride required to render the 
solution isotonic. 
Step 4: Tonicity agents other than NaCl (e.g., dextrose or boric acid) can be used. In this 
case the quantity of that chemical can be calculated by dividing the value obtained in Step 
3 with the E value of that chemical. 

Step 1: Find the value of freezing point depression of the drug at 1% concentration
(Δ        1%) from appropriate table 
Step 2: Subtract the Δ        1% of the drug from the value of freezing point depression of 
0.9% sodium chloride solution, i.e., 0.52. This difference may be symbolized
as Δ      , which is the freezing point lowering needed for isotonicity. 
Step 3: Since 0.9% sodium chloride has a freezing point depression of 0.52, one can 
calculate the percentage concentration of sodium chloride required to lower the difference 
in freezing points, i.e., the value obtained in Step 2, Δ      , by the method of proportion. 

By Freezing-Point Depression Method 

White-Vincent method: 

ISONTONICITY 

Sodium Chloride Equivalent (E Value) 

Cockcroft-Gault 

Dissociation factor (i) depends on
number of dissociated ions. 
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