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LEC 1 PRACTICAL BIOLOGY 

Introduction to the Biology Laboratory 

Purpose of Biology Laboratories 

Biology laboratories serve as a controlled environment where biological 

experiments and research are conducted. Their primary purposes include : 

• Research: Biology labs are critical for investigating fundamental biological 

processes, understanding how cells, tissues, and organisms function, and how 

diseases affect these systems. This research forms the basis for discovering 

new treatments and developing advanced medical technologies . 

• Diagnostics: Biology labs are key in diagnosing diseases by analyzing 

biological samples (e.g., blood, tissues). Techniques like PCR, ELISA, and 

microbiological cultures help identify pathogens, genetic mutations, or 

abnormal cell behaviour, guiding treatment strategies . 

• Biomedical Solutions: Labs play a major role in developing biomedical 

devices, drug delivery systems, and tissue engineering products. Engineers 

use biological knowledge and experimental techniques to design devices that 

interface with biological systems, like biosensors or prosthetic implants. 
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Overview of Lab Procedures 

Laboratory work requires a methodical and disciplined approach to ensure that 

results are reliable and replicable. Key points include : 

Precision and Accuracy: 

Precision refers to the ability to consistently produce similar results under the same 

conditions, while accuracy refers to how close the experimental results are to the 

true or expected values. Both are essential to ensure data reliability. 

For example, to illustrates the difference between precision and accuracy: 

Imagine you're conducting an experiment to measure the concentration of a solution 

using a spectrophotometer. 

• Precision: If you run the experiment multiple times under the same conditions 

and consistently get similar results, your measurements are precise. For 

instance, if every time you measure, you get values like 5.12 mg/mL, 5.11 

mg/mL, and 5.13 mg/mL, the results are very close to each other, showing 

precision. 

• Accuracy: If the true concentration of the solution is 5.00 mg/mL, then 

accuracy refers to how close your measurements are to this true value. If your 

measurements are close to 5.00 mg/mL (e.g., 4.99 mg/mL, 5.01 mg/mL), your 

experiment is accurate. 

Adherence to Protocols: 

• Every lab experiment follows a standardized protocol, which is a step-by-

step guide that outlines how the experiment should be conducted. 

• Following protocols ensures consistency and comparability of results 

across different labs and experiments . 
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• Documentation: Keeping detailed lab notes is crucial for tracking 

experimental progress, troubleshooting issues, and validating results . 

Safety in the Lab 

Lab safety is a top priority to prevent accidents, protect researchers, and ensure that 

biological samples are handled appropriately. Key safety measures include : 

Personal Protective Equipment (PPE) : Lab coats, gloves, goggles, and sometimes 

face masks are standard PPE in most biology labs. PPE protects researchers from 

exposure to harmful chemicals, biological agents (e.g., bacteria, viruses)   ،  and 

hazardous materials . 

Handling Biological Samples : 

Biological materials like human tissues, blood, or cell cultures must be handled with 

care to avoid contamination and ensure accurate results . 

Aseptic technique: Practices like working in sterile environments, using sterilized 

equipment, and minimizing exposure to airborne contaminants are key to 

maintaining the purity of biological samples . 

Waste Disposal : 

Proper disposal of biological waste, such as used culture plates, contaminated 

gloves, and sharp instruments, is critical to prevent environmental contamination or 

accidental exposure . 

Biohazard waste (e.g., biological samples, used pipette tips) must be placed in 

designated biohazard containers for safe dispose. 


