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Pharmaceutical incompatibilities 

 

Pharmaceutical Incompatibilities 

Definition 

• Pharmaceutical incompatibility refers to undesirable interactions between drugs or between a 
drug and its excipients (non-active ingredients) that can affect the safety, efficacy, or stability 
of a pharmaceutical product. 

• These incompatibilities can occur during the formulation, storage, or administration of drugs, 
leading to changes in physical appearance, chemical stability, or therapeutic effect. 

Classification of Pharmaceutical Incompatibilities 

 

• Pharmaceutical incompatibilities can be classified into three main types: 

1. Physical Incompatibility 

➢ Definition: Occurs when physical changes in appearance or properties (such as 
solubility, color, or texture) are observed without any chemical reaction between the 
components. 

➢ Examples: 

o Precipitation: When two solutions are mixed, and an insoluble precipitate 
forms. 

o Immiscibility: When two liquids do not mix (e.g., oil and water emulsions). 

o Liquefaction of powders: Certain powders may liquefy upon mixing due to 
moisture absorption (eutectic mixtures). 

➢ Common Causes: Changes in solubility, particle size, pH, or mixing of incompatible 
solvents or excipients. 

2. Chemical Incompatibility 

➢ Definition: Occurs due to a chemical reaction between the drug and other ingredients, 
resulting in degradation, loss of efficacy, or the formation of toxic by-products. 

➢ Examples: 

o Oxidation: Drug degradation due to exposure to oxygen (e.g., ascorbic acid). 



    “FirstHope Pharmacy” YouTube for Video   | Instagram@__firsthope__ | Download Firsthope App 

Copyright © 2025 by Engacy Learning Private Limited. All rights reserved. Reproduction or distribution without written consent is strictly prohibited. 

 

2 

o Hydrolysis: Breakdown of drugs due to reaction with water (e.g., esters or 
amides). 

o Complexation: Drug interaction leading to the formation of complexes that 
reduce drug availability (e.g., tetracyclines with calcium or magnesium). 

o pH-dependent degradation: Drugs sensitive to pH changes, like aspirin, can 
degrade into inactive forms. 

➢ Common Causes: Exposure to light, heat, moisture, pH changes, or reaction with 
excipients. 

3. Therapeutic Incompatibility 

➢ Definition: Occurs when two or more drugs administered together produce undesirable 
pharmacological effects or reduce each other's efficacy. 

➢ Examples: 

o Synergistic effects: Combined drugs may lead to an exaggerated response, 
resulting in toxicity (e.g., alcohol and sedatives). 

o Antagonistic effects: One drug may reduce or negate the effect of another (e.g., 
antacids reducing the absorption of antibiotics). 

o Altered absorption, distribution, metabolism, or excretion: One drug may 
interfere with the pharmacokinetics of another (e.g., warfarin and certain 
antibiotics). 

➢ Common Causes: Drug interactions due to pharmacodynamic or pharmacokinetic 
interference, administration route, or timing of drug intake. 

 

Physical incompatibilities 

• Physical incompatibilities involve changes in the appearance, texture, or stability of 
pharmaceutical formulations when substances with different physical properties are mixed. 

• These incompatibilities can affect product quality, efficacy, and safety. 

Examples of Physical Incompatibilities: 

1. Immiscibility 

➢ Occurs when two liquids do not mix to form a homogeneous solution, leading to phase 
separation. 

➢ Example: Mixing castor oil with water results in two immiscible layers. 

2. Insolubility 

➢ Refers to a substance's inability to dissolve in a particular solvent, causing particle 
formation or sedimentation. 

➢ Example: Barium sulfate does not dissolve in water, forming an insoluble suspension. 
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3. Precipitation 

➢ The formation of solid particles from a solution, usually due to a chemical reaction or 
exceeding solubility limits. 

➢ Example: Mixing silver nitrate with sodium chloride results in the precipitation of silver 
chloride. 

4. Liquefaction 

➢ Occurs when a solid substance becomes liquid due to temperature changes or 
interactions with other substances. 

➢ Example: Camphor and menthol form a eutectic mixture, causing liquefaction. 

 

Chemical incompatibilities 

• Chemical incompatibilities involve undesirable reactions between substances in a 
pharmaceutical formulation, leading to degradation, formation of new compounds, or changes 
in stability, appearance, or efficacy. 

Examples of Chemical Incompatibilities: 

1. Alkaloid Incompatibilities 

➢ Alkaloids can form insoluble salts when mixed with acids. 

➢ Example: Morphine forms an insoluble precipitate when mixed with tannic acid. 

2. Soluble Salicylate Incompatibilities 

➢ Salicylates like aspirin can react with other substances. 

➢ Example: Aspirin mixed with iron(III) ions forms a purple precipitate of ferric salicylate. 

3. Soluble Iodide Incompatibilities 

➢ Iodides can react with other compounds, forming insoluble precipitates or causing 
oxidation. 

➢ Example: Potassium iodide mixed with lead(II) nitrate forms an insoluble yellow 
precipitate of lead(II) iodide. 

4. Incompatibilities Causing CO₂ Evolution 

➢ Some reactions produce carbon dioxide, affecting product stability. 

➢ Example: Sodium bicarbonate and citric acid in effervescent tablets react in water, 
releasing CO₂ and dissolving the tablet. 

5. Miscellaneous Incompatibilities 

➢ Other reactions can lead to drug inactivation or degradation. 

➢ Example: Penicillin mixed with aminoglycosides (e.g., gentamicin) leads to the 
inactivation of both drugs. 
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Therapeutic incompatibilities 

• Therapeutic incompatibilities occur when two or more drugs interact, leading to altered 
effects, reduced efficacy, increased toxicity, or unintended outcomes. 

• These interactions can affect drug absorption, distribution, metabolism, or excretion 
(ADME). 

Types and Causes of Therapeutic Incompatibilities: 

1. Antagonism 

➢ Definition: When the effect of two drugs is less than the sum of their individual effects, 
reducing efficacy. 

➢ Example: A beta-blocker (e.g., propranolol) reduces the effect of a beta-agonist (e.g., 
albuterol) due to opposing actions on beta-adrenergic receptors. 

2. Synergism 

➢ Definition: When the combined effect of two drugs is greater than their individual 
effects, possibly increasing toxicity. 

➢ Example: Combining a sedative (e.g., diazepam) with an opioid (e.g., morphine) can 
lead to excessive CNS depression and respiratory failure. 

3. Altered Absorption 

➢ Definition: One drug interferes with the absorption of another, reducing efficacy. 

➢ Example: Tetracycline's absorption is reduced when taken with calcium or iron, as they 
form chelate complexes. 

4. Altered Distribution 

➢ Definition: One drug alters the distribution of another, affecting its concentration and 
activity. 

➢ Example: Phenytoin displaces warfarin from protein-binding sites, increasing free 
warfarin and the risk of bleeding. 

5. Altered Metabolism 

➢ Definition: One drug affects the metabolism of another, often through enzyme 
induction or inhibition. 

➢ Example: Rifampin induces CYP450 enzymes, increasing the metabolism of oral 
contraceptives, reducing their effectiveness. 

6. Altered Excretion 

➢ Definition: One drug changes the excretion rate of another, affecting its duration and 
potency. 
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