
   Errors in Pharmaceutical Analysis 

Pharmaceutical analysis involves the qualitative and quantitative determination 

of drugs and pharmaceuticals. Accuracy and reliability of results are essential 

because even a small error in analysis can lead to wrong conclusions, unsafe 

drug formulations, or non- compliance with pharmacopoeia standards. Errors 

are inevitable in any measurement, but understanding their sources, types, and 

methods of control ensures that results are trustworthy and reproducible. 

 

Introduction to Errors in Pharmaceutical Analysis 

 

 An error in pharmaceutical analysis refers to any difference between the 

true value (Standard) of a substance and the measured (observed) value 

obtained during the analysis. 

 Errors happened in the analysis due to various factors.  

These errors may be predictable or unpredictable. 

EERROR= Standard value- Observed value  

% Error=  Standard value- Observed value / Standard value * 100 

No analytical measurement is completely free from error. 

However, the magnitude of error can be minimized and controlled using proper 

methods, techniques, and instrumentation. 

Errors may arise from the analyst, equipment, environment, reagents, or 

fundamental 

limitations of the method used. 

Understanding errors is crucial because: 

 Pharmaceutical quality control demands high accuracy. 

 Regulatory agencies such as FDA, ICH, and pharmacopoeias set strict 

analytical limits. 

 Patient safety depends on correct dosing, which relies on error-free 

measurements. 

 

 



SOURCES OF ERRORS  

IN PHARMACEUTICAL ANALYSIS, SEVERAL FACTORS CAN 

CONTRIBUTE TO ERRORS, LEADING TO IN ACCURATE AND 

UNRELIABLE RESULTS. Here are the common sources of error:- 

 

1.Instrumental Errors 

 Caused by imperfections or limitations in measuring instruments. 

Examples: 

 Calibration error in balances. 

 Improper wavelength selection in UV spectrophotometer. 

 Often minimized by regular calibration, maintenance, and using high-

quality instruments. 

Calibration Errors: Inaccurate or improperly calibrated instruments can lead 

to incorrect readings. 

Sensitivity Drift: Instruments may lose sensitivity over time, affecting 

measurements. 

Environmental Factors:- Temperature, humidity and vibrations can affect 

instrument performance. 

Improper maintenance:- lack of regular maintenance can result in faulty 

instrument readings. 

 

2. SAMPLE HANDLING ERRORS: 

Contamination: Samples may become contaminated by external sources 

(e.g. from the environment or handling) 

Improper handling: Incorrect storage conditions (e.g. light, temperature ) 

can alter the properties of sample. 

Sample Variability:- Poor sampling techniques such as inadequate mixing 

can result in non -representative sample. 

3. METHODOLOGICAL ERRORS: 

Analytical method Limitations: Every analytical method has its limitations. 

Errors can arise if the method isnot suitable for the sample type. 



Inadequate validation:- Lack of proper validation of analytical methods 

can lead to inconsistencies in results. 

4. Personal (Human) Errors 

Result from mistakes made by the analyst. 

Causes include: 

 Incorrect reading of burette/volumetric flask (parallax error). 

 Misjudgment of colour change in titrations. 

 Poor pipetting technique. 

 Careless recording of data. 

 Reduced by training, careful work, and automation where possible. 

5. Environmental Errors 

Caused by conditions such as temperature, humidity, pressure, dust, and light. 

Examples: 

 Evaporation of volatile solvents in high temperature. 

 Absorption of moisture by hygroscopic substances. 

 Variations in pH due to dissolved CO₂. 

 Controlled by maintaining laboratory conditions (AC rooms, controlled 

humidity, dust-free environment). 

6.Reagent and Material Errors: 

Impure reagents: using reagents of low purity or expired chemicals can lead to 

inaccurate results. 

                Impurities in reagents and chemicals affect accuracy. 

 Expired or degraded reagents lead to wrong results. 

 Errors in preparing standard solutions (incorrect weighing or dilution). 

 Prevented by using AR (analytical reagent) grade chemicals, proper 

storage, and standardization of solutions. 

7. Methodological Errors 

 Occur due to limitations of the analytical method itself. 

Examples: 

 Interference from excipients in pharmaceutical formulations. 

 Side reactions during titration. 

 Non-specificity of some colorimetric assays. 



 Minimized by method validation, selection of suitable techniques, and 

applying 

 correction factors. 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


