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ABSTRACT 

 

Pharmaceutical calculations are essential skills for pharmacists, ensuring accurate preparation 

and dispensing of medications. One fundamental aspect is understanding weights and 

measures, using both the Imperial and Metric systems. The Imperial system includes units 

like pounds and ounces, while the Metric system, preferred in pharmaceuticals, uses grams 

and milliliters for precision. Calculations involving percentage solutions are common in 

pharmacy practice. For example, to prepare a 10% w/v (weight/volume) solution, one would 

dissolve 10 grams of a solute in enough water to make 100 milliliters of solution. This 

ensures the correct concentration for therapeutic efficacy. Allegation is a method used to mix 

solutions of different concentrations to achieve a desired concentration. For instance, mixing 

a 20% w/v solution and a 5% w/v solution to make 100 ml of a 15% w/v solution can be 

calculated using the allegation method, determining the precise volumes needed from each 

concentration. Proof spirit calculations are used in the preparation of alcoholic solutions. 

Proof spirit is a term used to describe a mixture of alcohol and water, typically 50% alcohol 

by volume. To determine the amount of 95% ethanol needed to prepare 500 ml of proof 

spirit, specific calculations are applied to adjust for the desired concentration. Isotonic 

solutions are vital for preparing medications that match the osmolarity of body fluids. 

Calculations based on freezing point depression help achieve this. For example, to prepare an 

isotonic solution of sodium chloride, one can use the known freezing point depression of 

0.52°C for a 0.9% NaCl solution. By adjusting concentrations, pharmacists ensure the 

solution will not cause cellular damage upon administration. 

 

6.1 Introduction 
 

Pharmaceutical calculations are essential for ensuring the accurate preparation and 

administration of medications. They involve various mathematical principles and techniques 

to convert, measure, and administer drugs safely and effectively. Here’s a detailed 

introduction to the key aspects of pharmaceutical calculations: 

 

1. Basic Arithmetic and Algebra 

a. Addition and Subtraction: Used for calculating dosages, dilutions, and quantities. 

b. Multiplication and Division: Crucial for determining doses based on weight, 

concentration, and volume. 
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c. Ratios and Proportions: Employed to solve problems related to drug concentrations, 

dilutions, and conversions. 

 

2. Units of Measurement 

a. Metric System: Includes units such as grams (g), milligrams (mg), micrograms (µg), 

liters (L), and milliliters (mL). 

b. Apothecary System: An older system using grains, drams, and ounces. 

c. Household System: Uses teaspoons, tablespoons, and cups. Less precise but 

sometimes used in patient education. 

 

3. Conversions 

a. Unit Conversions: Converting between metric units (e.g., mg to g) or between 

different systems (e.g., mL to teaspoons). 

b. Dosage Calculations: Converting prescribed doses into quantities that can be 

administered, considering different concentrations. 

 

4. Dosage Calculations 

a. Weight-Based Dosing: Calculating dosages based on patient weight (e.g., mg/kg). 

b. Body Surface Area (BSA): Sometimes used for dosing in oncology and pediatrics. 

Calculated using formulas like the Mosteller formula. 

c. Volume-Based Dosing: For drugs administered in liquid form, converting between 

volume and dose. 

 

5. Concentration and Dilution 

a. Concentration: Understanding and calculating concentrations (e.g., % solutions, 

molarity). 

b. Dilution: Preparing solutions by diluting stock solutions. Commonly involves using 

dilution formulas such as C1V1=C2V2. 

 

6. IV Flow Rates 

a. Infusion Rates: Calculating drip rates for intravenous (IV) fluids based on volume 

and time. 

b. Drop Factor: The number of drops per milliliter of IV fluid, which affects the 

calculation of infusion rates. 

 

7. Drug Interactions and Stability 

a. Compatibility: Ensuring drugs are compatible when mixed, based on concentration 

and pH. 

b. Stability: Calculating expiration dates and storage conditions to maintain drug 

efficacy. 

 

8. Error Checking 

a. Double-Checking: Verifying calculations and measurements to prevent errors. 

b. Error Types: Understanding common errors (e.g., incorrect units, miscalculated 

dosages) and how to avoid them. 
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9. Practical Applications 

a. Prescription and Medication Orders: Ensuring correct dosing based on 

prescriptions or medication orders. 

b. Pharmaceutical Preparations: Accurate preparation of compounded medications. 

 

6.2 Weights and Measures – Imperial & Metric System 
 

In pharmaceutical calculations, understanding weights and measures in both the Imperial and 

Metric systems is crucial for accurate medication preparation and administration. Here’s a 

detailed breakdown: 

 

1. Metric System 

The Metric System is widely used in pharmaceuticals due to its simplicity and ease of 

conversion. It is based on powers of ten, making calculations straightforward. 

Common Metric Units: 

a. Mass: 

i. Grams (g): Basic unit of mass. 

ii. Milligrams (mg): 1 g=1000 mg. 

iii. Micrograms (µg):1 mg=1000 µg. 

b. Volume: 

i. Liters (L): Basic unit of volume. 

ii. Milliliters (mL): 1 L=1000 mL. 

iii. Microliters (µL):1 mL=1000 µL. 

c. Concentration: 

i. Percent (%): For solutions, it indicates the amount of solute per 100 parts of 

solution (e.g., 5% solution means 5 grams of solute per 100 mL of solution). 

ii. Molarity (M): Moles of solute per liter of solution (e.g., 1 M solution has 1 

mole of solute per liter). 

Conversions: 

a. Mass: 1 g=1000 mg  , 1 mg=1000 µg. 

b. Volume:1 L=1000 mL1 , 1 mL=1000 µL. 

 

2. Imperial System 

The Imperial System is less commonly used in pharmaceuticals but still important in certain 

contexts, particularly in the US. It uses a variety of units for mass and volume. 

Common Imperial Units: 

a. Mass: 

i. Ounces (oz): Basic unit of mass. 

ii. Pounds (lb): 1 lb=16 oz. 

iii. Grains (gr): 1 grain ≈ 64.8 mg. 

b. Volume: 

i. Teaspoons (tsp): 1 teaspoon ≈ 5 mL. 

ii. Tablespoons (tbsp): 1 tablespoon = 3 teaspoons ≈ 15 mL. 

iii. Fluid Ounces (fl oz): 1 fluid ounce ≈ 30 mL. 

iv. Pints (pt): 1 pint = 16 fluid ounces ≈ 480 mL. 

v. Quarts (qt): 1 quart = 2 pints ≈ 960 mL. 
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vi. Gallons (gal): 1 gallon = 4 quarts ≈ 3.8 L. 

Conversions: 

a. Mass: 1 lb=16 oz , 1 oz=28.35 g  (for practical use). 

b. Volume: 1 fl oz=29.5735 mL, 1 pint=473.176 mL, 1 quart=946.352 , 1 

gallon=3.78541 L. 

 

3. Practical Considerations 

a. Accuracy: The Metric System is preferred in pharmaceuticals for its precision and 

ease of use. Conversions within the Metric System are simple (multiples of 10). 

b. Application: While the Metric System is standard for most pharmaceutical 

calculations, knowledge of the Imperial System is useful in contexts where it is still 

used or required. 

c. Conversions: When converting between systems, use conversion factors carefully to 

avoid errors. Double-check calculations to ensure accuracy. 

 

6.3 Calculations Involving Percentage Solutions with Example 
 

Calculating percentage solutions is a fundamental skill in pharmaceutical calculations. 

Percentage solutions describe the concentration of a solute in a solution. Here’s a detailed 

guide on how to perform these calculations with examples. 

 

1. Types of Percentage Solutions 

a. Percentage by Weight (w/w%): The weight of solute per 100 grams of solution. 

b. Percentage by Volume (v/v%): The volume of solute per 100 milliliters of solution. 

c. Percentage by Weight/Volume (w/v%): The weight of solute per 100 milliliters of 

solution. 

 

2. Basic Formulae 

a. w/w%: \text{w/w%} = \left( \frac{\text{Weight of Solute}}{\text{Total Weight of 

Solution}} \right) \times 100 

b. v/v%: \text{v/v%} = \left( \frac{\text{Volume of Solute}}{\text{Total Volume of 

Solution}} \right) \times 100 

c. w/v%: \text{w/v%} = \left( \frac{\text{Weight of Solute}}{\text{Volume of 

Solution}} \right) \times 100 

 

3. Example Calculations 

Example 1: Preparing a 10% w/v Solution 
Problem: Prepare 100 mL of a 10% w/v sodium chloride (NaCl) solution. 

Solution: 

1. Calculate the weight of NaCl needed: 

a. w/v% formula: \text{w/v%} = \left( \frac{\text{Weight of 

Solute}}{\text{Volume of Solution}} \right) \times 100 

b. Rearranging for Weight of Solute: \text{Weight of Solute} = 

\frac{\text{w/v%} \times \text{Volume of Solution}}{100} 

c. Substituting values:  
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2. Prepare the solution: 

a. Weigh 10 grams of NaCl. 

b. Dissolve it in enough water to make the total volume 100 mL. 

Example 2: Calculating the Concentration of a 25% w/w Solution 
Problem: You have 150 grams of a solution that is 25% w/w ethanol. How much ethanol is 

in the solution? 

Solution: 

1. Calculate the weight of ethanol: 

a. w/w% formula: \text{w/w%} = \left( \frac{\text{Weight of 

Solute}}{\text{Total Weight of Solution}} \right) \times 100 

b. Rearranging for Weight of Solute: \text{Weight of Solute} = 

\frac{\text{w/w%} \times \text{Total Weight of Solution}}{100} 

c. Substituting values:  

 
Example 3: Preparing a 5% v/v Solution 
Problem: Prepare 200 mL of a 5% v/v alcohol solution. 

Solution: 

1. Calculate the volume of alcohol needed: 

a. v/v% formula: \text{v/v%} = \left( \frac{\text{Volume of 

Solute}}{\text{Total Volume of Solution}} \right) \times 100 

b. Rearranging for Volume of Solute: \text{Volume of Solute} = 

\frac{\text{v/v%} \times \text{Total Volume of Solution}}{100} 

c. Substituting values:  

 
2. Prepare the solution: 

a. Measure 10 mL of alcohol. 

b. Add it to a container and dilute with enough water to make the total volume 

200 mL. 

 

4. Additional Considerations 

a. Accuracy: Ensure precise measurements of solutes and solvents to maintain the 

intended concentration. 

b. Mixing: Always mix thoroughly to ensure the solute is completely dissolved and the 

solution is homogeneous. 

c. Units: Be consistent with units, especially when converting between weight and 

volume or between different percentage types. 

 

6.4 Calculations Involving Allegation with Example 

 

Allegation is a method used in pharmaceutical calculations to determine the proportions of 

different solutions to achieve a desired concentration. This technique is especially useful 

when preparing mixtures from solutions of different concentrations. It is commonly applied 

in compounding and pharmacy practice. 
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1. Basic Concept of Allegation 

Allegation involves the following steps: 

1. Identify the concentrations of the solutions you are mixing. 

2. Determine the desired concentration of the final mixture. 

3. Use the Allegation Method to calculate the proportions of each solution needed. 

 

2. Allegation Method 

There are two types of allegations: allegation medica (for mixtures of solutions) and 

allegation forte (for mixtures involving solid and liquid). 

Allegation Medica (Mixtures of Solutions) 

Steps: 

1. Write Down the Concentrations: 

a. Let’s denote: 

i. Solution A: Concentration CA 

ii. Solution B: Concentration CB 

iii. Desired Concentration: CD 

2. Calculate the Differences: 

a. Find the difference between each concentration and the desired concentration: 

i. Difference for Solution A: DA=CB−CD 

ii. Difference for Solution B: DB=CD−CA 

3. Determine the Ratio: 

a. The ratio of Solution A to Solution B is given by DA to DB. 

 

Example Calculation: 
Problem: You need to prepare 1 liter of a 15% solution of NaCl by mixing a 10% NaCl 

solution and a 20% NaCl solution. 

Solution: 

1. Identify Concentrations: 

a. Solution A (10% NaCl) 

b. Solution B (20% NaCl) 

c. Desired Concentration: 15% 

2. Calculate the Differences: 

a. DA=20%−15%=5% 

b. DB=15%−10%=5% 

3. Determine the Ratio: 

a. The ratio of Solution A to Solution B is 5:55:55:5 or 1:11:11:1. 

4. Prepare the Mixture: 

a. Mix equal volumes of 10% and 20% NaCl solutions to make 1 liter of 15% NaCl 

solution. 

5. For 1 liter: 

a. Volume of 10% solution =  

 
b. Volume of 20% solution =  
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Allegation Forte (Mixing Solid and Liquid) 

Steps: 

1. Identify the Concentrations: 

a. Solid Solution: Concentration CS 

b. Liquid Solution: Concentration CL 

c. Desired Concentration: CD 

2. Calculate the Ratios: 

a. Find the amount of each required to achieve the desired concentration, using the 

formula:  

𝑨𝒎𝒐𝒖𝒏𝒕 𝒐𝒇 𝑳𝒊𝒒𝒖𝒊𝒅 =
𝑪𝑳 − 𝑪𝑫

𝑪𝑳 − 𝑪𝑺
× 𝑻𝒐𝒕𝒂𝒍 𝑨𝒎𝒐𝒖𝒏𝒕 

 

 

𝑨𝒎𝒐𝒖𝒏𝒕 𝒐𝒇 𝑳𝒊𝒒𝒖𝒊𝒅 =
𝑪𝑫 − 𝑪𝑺

𝑪𝑳 − 𝑪𝑺
× 𝑻𝒐𝒕𝒂𝒍 𝑨𝒎𝒐𝒖𝒏𝒕 

Example Calculation: 
Problem: You need to prepare 500 grams of a 5% solution of NaCl. You have a 10% NaCl 

solution and pure water (0% NaCl). 

Solution: 

1. Identify Concentrations: 

a. Solid (Pure NaCl): 100% 

b. Liquid (10% NaCl): 10% 

c. Desired Concentration: 5% 

2. Calculate the Amounts: 

a. Use the formula to determine the proportion of the 10% solution needed: 

\text{Amount of 10% Solution} = \frac{5 - 0}{10 - 0} \times 500 = 250 \text{ 

grams} 

b. Amount of pure water needed:  

 
3. Prepare the Mixture: 

a. Mix 250 grams of 10% NaCl solution with 250 grams of pure water to obtain 

500 grams of a 5% NaCl solution. 

 

3. Additional Considerations 

a. Accuracy: Ensure precise measurements and mixing to achieve the desired 

concentration. 

b. Homogeneity: Mix thoroughly to ensure a uniform solution. 

 

6.5 Calculations Involving Proof Spirit with Example 
 

Proof spirit is a measure of the alcohol content in a solution, commonly used in 

pharmacology and pharmacy. It is expressed in degrees proof, where proof spirit refers to a 

solution with 100 degrees proof, which is equivalent to 50% alcohol by volume. 
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1. Understanding Proof Spirit 

a. Degrees Proof: The term "proof" is a measure of alcohol content. In the UK system, 

100 degrees proof is equivalent to 50% alcohol by volume (ABV). In the US system, 

100 proof is also 50% alcohol by volume. 

b. Proof Spirit: A spirit with 100 degrees proof. It is used as a reference standard in 

calculations. 

 

2. Conversion of Proof to Alcohol Content 

To convert proof degrees to alcohol content (ABV), use the following formulas: 

a. UK Proof System: 

𝐴𝐵𝑉  % =
𝑃𝑟𝑜𝑜𝑓 𝐷𝑒𝑔𝑟𝑒𝑒𝑠

2
 

 

b. US Proof System: 

𝐴𝐵𝑉  % =
𝑃𝑟𝑜𝑜𝑓 𝐷𝑒𝑔𝑟𝑒𝑒𝑠

2
 

 

For example, 120 proof is equivalent to 60% alcohol by volume. 

 

3. Calculations Involving Proof Spirit 

Example 1: Preparing a Specific Proof Solution 

Problem: You need to prepare 1 liter of a 40% alcohol solution from 100 degrees proof 

spirit. 

Solution: 

1. Identify Concentrations: 

a. Proof Spirit (100 degrees proof) = 50% alcohol by volume 

b. Desired Concentration = 40% alcohol by volume 

 

2. Calculate the Volume of Proof Spirit Required: 

a. Use the concept of dilution to calculate the volume of 100 degrees proof spirit 

required. 

                                                 C1V1=C2V2 

Where: 

b. C1 = concentration of the stock solution (50%) 

c. V1 = volume of the stock solution needed 

d. C2 = desired concentration (40%) 

e. V2 = total volume of the final solution (1 liter or 1000 mL) 

 

3. Rearranging the formula to solve for V1: 

 

  𝑉1 =  
𝐶2𝑉2

𝐶1
 

Substituting the values: 

 

  𝑉1 =
40 ×1000

50
= 800𝑚𝐿 

4. Prepare the Solution: 

a. Measure 800 mL of 100 degrees proof spirit. 
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b. Dilute with water to make a total volume of 1 liter. 

 

Example 2: Determining the Proof of a Solution 

Problem: You have a solution containing 40% alcohol by volume. What is its proof in the 

US system? 

Solution: 

1. Convert Alcohol Content to Proof: 

a. Use the conversion formula for US proof: 

Proof Degrees =2 × 𝐴𝐵𝑉 (%) 

b. Substituting the values: 

Proof Degrees =2× 40 = 80 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 𝑝𝑟𝑜𝑜𝑓 

 

4. Practical Considerations 

a. Accuracy: Ensure precise measurement of volumes to achieve the desired 

concentration. 

b. Mixing: Thoroughly mix the solutions to ensure uniformity. 

c. Labeling: Clearly label prepared solutions with their alcohol content and proof for 

proper usage. 

 

5. Additional Formulas for Calculations 

a. Dilution Formula: C1V1=C2V2 

b. Volume of Solvent Needed:  

𝑉𝑆𝑜𝑙𝑣𝑒𝑛𝑡 = 𝑉𝑓𝑖𝑛𝑎𝑙 − 𝑉𝑠𝑜𝑙𝑢𝑡𝑒  

 

6.6 Calculations Involving Isotonic Solutions Based on Freezing Point with 

Example 
 

Isotonic solutions are solutions that have the same osmotic pressure as bodily fluids, such as 

blood. In pharmaceutical calculations, isotonicity is crucial for ensuring that intravenous 

solutions do not cause cell damage due to osmotic pressure differences. 

 

1. Understanding Isotonic Solutions 

a. Isotonicity: Solutions are isotonic if they have the same osmotic pressure as a 

reference solution (usually physiological saline or blood plasma). 

b. Freezing Point Depression: One common method to determine isotonicity is based 

on freezing point depression, which is the lowering of the freezing point of a solution 

compared to the pure solvent. 

 

2. Freezing Point Depression Formula 

The freezing point depression can be used to calculate the concentration of solutes needed to 

make a solution isotonic. The formula is: 

 

∆𝑇𝑓 = 𝑖. 𝐾𝑓 . 𝑚 

 

Where: 

a. ΔTf = Freezing point depression (difference between the freezing point of the pure 

solvent and the solution) 

b. i = Van’t Hoff factor (number of particles the solute dissociates into) 



Chapter- 6: Pharmaceutical Calculations 

E-ISBN: 978-93-6252-980-0 

Page | 67  

c. Kf = Cryoscopic constant (freezing point depression constant) of the solvent 

d. m = Molality of the solution (moles of solute per kilogram of solvent) 

 

For physiological solutions, the freezing point depression is typically around 0.52°C for a 1 

molal solution (for water). 

 

3. Preparing an Isotonic Solution 

To prepare an isotonic solution based on freezing point depression: 

a. Determine the Freezing Point Depression Required: 

i. For physiological isotonicity, ΔTf is generally -0.52°C. 

b. Calculate the Amount of Solute Required: 

i. Use the freezing point depression formula rearranged to solve for molality 

(m): 

 
For water (Kf=1.86°C·kg/mol), and assuming i=1 (for non-dissociating solutes): 

 

𝑚 =
0.52

1.86
≈ 0.28 𝑚𝑜𝑙 / 𝑘𝑔 

c. Calculate the Mass of Solute Required: 

i. To prepare 1 liter of an isotonic solution, the molality needs to be converted to 

molarity. For water, the density is approximately 1 kg/L, so the molality in 

mol/kg is approximately the molarity in mol/L. 

d. If the molar mass of the solute is M: 

 

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑒 = 𝑚 × 𝑀 × 𝑉𝑜𝑙𝑢𝑚𝑒 
 

Example for Sodium Chloride (NaCl) with a molar mass of 58.44 g/mol: 

 
e. Prepare the Solution: 

i. Dissolve 16.3 grams of NaCl in enough water to make the final volume 1 liter. 

 

4. Example Calculation: Preparing an Isotonic Solution 

Problem: Prepare 500 mL of an isotonic sodium chloride solution (NaCl) for intravenous 

use. 

Solution: 

a. Determine Freezing Point Depression: 

i. ΔTf=0.52°C (for isotonicity) 

b. Calculate the Molality: 

i. For NaCl (i=2, as it dissociates into Na+ and Cl−): 

𝑚 =
0.52

2 × 1.86
≈ 0.14𝑚𝑜𝑙/𝑘𝑔 

 

c. Calculate the Amount of NaCl Required: 

i. The molarity is approximately 0.14 mol/L. 
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ii. For 500 mL (0.5 L): 

 

            Moles of NaCl = 0.14 mol/L × 0.5𝐿 = 0.07 𝑚𝑜𝑙 
 

iii. Mass of NaCl required: 

 

           𝑀𝑎𝑠𝑠 𝑜𝑓 𝑁𝑎𝐶𝑙 = 0.07 𝑚𝑜𝑙 × 58.44𝑔/𝑚𝑜𝑙 ≈ 4.1  
 

d. Prepare the Solution: 

i. Dissolve 4.1 grams of NaCl in enough water to make the total volume 500 

mL. 

5. Practical Considerations 

a. Accuracy: Accurate measurements are crucial to ensure the solution is isotonic and 

safe for use. 

b. Mixing: Ensure complete dissolution of the solute. 

c. Verification: In clinical practice, verify isotonicity with appropriate methods if 

precision is critical. 

 

6.7 Calculations Involving Molecular Weight with Example 
 

Molecular weight (or molecular mass) is a fundamental concept in pharmaceutical 

calculations. It is the mass of a molecule of a compound, measured in atomic mass units 

(amu) or grams per mole (g/mol). Molecular weight is essential for preparing solutions, 

dosing medications, and understanding drug interactions. 

 

1. Understanding Molecular Weight 

a. Definition: Molecular weight is the sum of the atomic weights of all atoms in a 

molecule. It is calculated by adding up the atomic weights of each element in the 

compound according to its number of atoms. 

b. Units: Molecular weight is expressed in grams per mole (g/mol). 

 

2. Calculating Molecular Weight 

Steps to Calculate Molecular Weight: 

a. Identify the Chemical Formula: Determine the molecular formula of the compound. 

For example, the molecular formula of aspirin is C₉H₈O₄. 

b. Find Atomic Weights: Use the periodic table to find the atomic weights of each 

element. For instance: 

i. Carbon (C) = 12.01 amu 

ii. Hydrogen (H) = 1.008 amu 

iii. Oxygen (O) = 16.00 amu 

c. Calculate Molecular Weight: Multiply the atomic weight of each element by the 

number of atoms of that element in the molecule, and sum the results. 

 

Example Calculation: 
Problem: Calculate the molecular weight of aspirin (C₉H₈O₄). 

Solution: 

a. Identify the Chemical Formula: C₉H₈O₄ 

b. Find Atomic Weights: 
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i. Carbon (C) = 12.01 amu 

ii. Hydrogen (H) = 1.008 amu 

iii. Oxygen (O) = 16.00 amu 

c. Calculate Molecular Weight: 

i. Carbon: 9 atoms×12.01 amu=108.09amu  

ii. Hydrogen: 8 atoms×1.008 amu=8.064 amu 

iii. Oxygen: 4 atoms×16.00 amu=64.00amu 

iv. Total Molecular Weight: 108.09+8.064+64.00=180.154amu 

d. So, the molecular weight of aspirin is approximately 180.15 g/mol. 

 

3. Example Calculations in Pharmaceutical Contexts 

Example 1: Preparing a Solution 
Problem: Prepare 500 mL of a 0.2 M solution of aspirin. What is the mass of aspirin needed? 

Solution: 

a. Determine Molecular Weight: From the previous calculation, the molecular weight 

of aspirin is 180.15 g/mol. 

b. Calculate Moles Required: 

i. Molarity (M) = Moles of solute / Volume of solution (L) 

ii. Rearranging to find moles: Moles = Molarity × Volume 

c. For a 0.2 M solution and 500 mL (0.5 L): 

𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝐴𝑠𝑝𝑖𝑟𝑖𝑛 = 0.2 𝑚𝑜𝑙/𝐿 × 0.5 𝐿 = 0.1 𝑚𝑜𝑙 
 

d. Calculate Mass Required: 

i. Mass = Moles × Molecular Weight 

 
𝑀𝑎𝑠𝑠 𝑜𝑓 𝐴𝑠𝑝𝑖𝑟𝑖𝑛 = 0.1 𝑚𝑜𝑙 

So, 18.015 grams of aspirin are needed to prepare 500 mL of a 0.2 M solution. 

Example 2: Dosing Calculation 
Problem: A patient needs a dose of 250 mg of a drug with a molecular weight of 150 g/mol. 

How many moles of the drug is this? 

Solution: 

a. Convert Mass to Moles: 

i. Moles = Mass / Molecular Weight 

b. For 250 mg (0.250 g) and a molecular weight of 150 g/mol: 

 

 
4. Practical Considerations 

a. Precision: Accurate molecular weight calculations are crucial for preparing correct 

dosages and solutions. 

b. Conversion: Ensure proper conversion between units (e.g., grams to milligrams) and 

volume units (liters to milliliters) as needed. 

c. Consistency: Use consistent units throughout calculations to avoid errors. 



Chapter- 6: Pharmaceutical Calculations 

E-ISBN: 978-93-6252-980-0 

Page | 70  

Multiple-Choice Questions (Objective) 

 

1. What is the primary purpose of pharmaceutical calculations? 

a) To ensure accurate labeling of medications 

b) To ensure accurate preparation and administration of medications 

c) To ensure proper storage of medications 

d) To determine the chemical composition of medications 

 

2. What mathematical principle is commonly used to solve problems related to drug 

concentrations and dilutions? 

a) Trigonometry 

b) Ratios and proportions 

c) Calculus 

d) Geometry 

 

3. Which of the following is a unit of mass in the Metric System? 

a) Grain 

b) Ounce 

c) Milligram 

d) Teaspoon 

 

4. How many milliliters are in one liter? 

a) 10 

b) 100 

c) 1000 

d) 10000 

 

5. What is the freezing point depression for a 1 molal solution in water? 

a) 0.52°C 

b) 1.86°C 

c) 3.72°C 

d) 4.18°C 

 

6. What is the concentration of a solution expressed in molarity (M)? 

a) Moles of solute per kilogram of solvent 

b) Moles of solute per liter of solution 

c) Grams of solute per liter of solution 

d) Grams of solute per kilogram of solvent 

 

7. What is the formula for calculating the freezing point depression? 

a) ΔTf = i ⋅ Kf ⋅ m 

b) ΔTf = Kf ⋅ i ⋅ m 

c) ΔTf = m ⋅ Kf ⋅ i 

d) ΔTf = m ⋅ i ⋅ Kf 
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8. In the US system, what is the equivalent of 100 proof? 

a) 25% alcohol by volume 

b) 50% alcohol by volume 

c) 75% alcohol by volume 

d) 100% alcohol by volume 

 

9. What is the molecular weight of aspirin (C₉H₈O₄)? 

a) 120.15 g/mol 

b) 150.15 g/mol 

c) 180.15 g/mol 

d) 210.15 g/mol 

 

10. What is the preferred system of measurement in pharmaceuticals for its precision and 

ease of use? 

a) Imperial System 

b) Household System 

c) Metric System 

d) Apothecary System 

 

11. How many grains are approximately equivalent to one milligram? 

a) 0.015 

b) 0.035 

c) 0.045 

d) 0.065 

 

12. To prepare 100 mL of a 10% w/v sodium chloride (NaCl) solution, how many grams of 

NaCl are needed? 

a) 5 grams 

b) 10 grams 

c) 15 grams 

d) 20 grams 

 

13. What does the Mosteller formula calculate? 

a) Body surface area 

b) Dosage of medication 

c) Volume of a solution 

d) Freezing point depression 

 

14. How is body weight-based dosing usually expressed? 

a) g/m² 

b) mg/kg 

c) mol/L 

d) % solution 
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15. What is the freezing point depression constant (Kf) for water? 

a) 0.52°C·kg/mol 

b) 1.86°C·kg/mol 

c) 2.33°C·kg/mol 

d) 3.14°C·kg/mol 

 

16. How do you calculate the amount of solute needed for a solution using the w/v% 

formula? 

a) Weight of Solute = (Volume of Solution × w/v%) / 100 

b) Weight of Solute = (Volume of Solution × w/v%) × 100 

c) Weight of Solute = (Volume of Solution / w/v%) × 100 

d) Weight of Solute = (Volume of Solution / w/v%) / 100 

 

17. Which formula represents the Allegation Medica method? 

a) (C₁ - C₂) / (C₃ - C₄) 

b) (D₁ - D₂) / (D₃ - D₄) 

c) (C_B - C_D) / (C_D - C_A) 

d) (D_B - D_A) / (D_C - D_B) 

 

18. How is molality (m) defined? 

a) Moles of solute per kilogram of solvent 

b) Moles of solute per liter of solution 

c) Grams of solute per liter of solution 

d) Grams of solute per kilogram of solvent 

 

19. Which system uses units like grains, drams, and ounces? 

a) Metric System 

b) Imperial System 

c) Apothecary System 

d) Household System 

 

20. What does isotonicity ensure in intravenous solutions? 

a) Proper drug metabolism 

b) Prevention of cell damage due to osmotic pressure differences 

c) Enhanced drug absorption 

d) Increased drug stability 

 

Short Answer Type Questions (Subjective) 

 

1. Define pharmaceutical calculations and explain their importance. 

2. What is the Metric System, and why is it preferred in pharmaceuticals? 

3. Describe the steps involved in converting between Metric and Imperial units. 

4. How do you calculate the weight of a solute needed to prepare a specific percentage 

solution? 

5. Explain the Allegation Medica method with an example. 
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6. What is the freezing point depression, and how is it used in preparing isotonic 

solutions? 

7. How do you calculate the molarity of a solution? 

8. What is the difference between molarity and molality? 

9. Define proof spirit and explain its significance in pharmaceutical calculations. 

10. Calculate the molecular weight of NaCl. 

11. How is body surface area used in dosing calculations? 

12. Describe the process of preparing a solution with a desired molarity. 

13. Explain the concept of dilution and how it applies to pharmaceutical calculations. 

14. What is the Van’t Hoff factor, and how is it used in freezing point depression 

calculations? 

15. Describe the process of preparing a 0.5 M solution of a drug. 

16. How do you calculate the infusion rate for an IV solution? 

17. What are the practical considerations for ensuring accurate pharmaceutical 

calculations? 

18. How do you calculate the volume of a solution needed to achieve a specific 

concentration? 

19. Explain the concept of isotonicity and its importance in intravenous solutions. 

20. Describe the steps involved in preparing a solution with a specific proof. 

 

Long Answer Type Questions (Subjective) 

 

1. Discuss the principles and methods used in pharmaceutical calculations to ensure 

accurate medication preparation and administration. 

2. Explain the importance of understanding both the Metric and Imperial systems in 

pharmaceutical practice. Provide examples of conversions between the two systems. 

3. Describe the process of preparing an isotonic solution based on freezing point 

depression, including the calculations involved. 

4. Discuss the role of molecular weight in pharmaceutical calculations and provide 

examples of its application in solution preparation and dosing. 

5. Explain the Allegation method in detail and provide an example calculation 

involving the preparation of a mixture with a specific concentration. 

6. Describe the principles of calculating IV flow rates and the factors that influence 

these calculations. 

7. Discuss the significance of body surface area (BSA) in pediatric and oncology 

dosing, including how it is calculated and applied in practice. 

8. Explain the concept of proof spirit and its applications in pharmaceutical 

calculations. Provide examples of preparing solutions with specific proof. 

9. Discuss the importance of error checking in pharmaceutical calculations and describe 

common errors and methods to avoid them. 

10. Explain the process and importance of converting between different units of 

measurement in pharmaceutical calculations, providing examples for clarity. 
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Answer Key for MCQ Questions 

 

1. b) To ensure accurate preparation and administration of medications: 

"Pharmaceutical calculations are essential for ensuring the accurate preparation and 

administration of medications." 

2. b) Ratios and proportions 

3. c) Milligram 

4. c) 1000 

5. b) 1.86°C 

6. b) Moles of solute per liter of solution 

7. a) ΔTf = i ⋅ Kf ⋅ m 

8. b) 50% alcohol by volume 

9. c) 180.15 g/mol 

10. c) Metric System 

11. d) 0.065 

12. b) 10 grams 

13. a) Body surface area 

14. b) mg/kg: 

15. b) 1.86°C·kg/mol 

16. a) Weight of Solute = (Volume of Solution × w/v%) / 100 

17. c) (C_B - C_D) / (C_D - C_A) 

18. a) Moles of solute per kilogram of solvent 

19. c) Apothecary System 

20. b) Prevention of cell damage due to osmotic pressure differences 

 

 

***** 


