
Introduction to Science Laboratory Technology

Key concepts, tools, and best practices for anyone starting out in a laboratory environment.

1. What Is Laboratory Technology?

Aspect Description

Definition
The application of scientific principles, equipment, and procedures to conduct

experiments, analyze samples, and generate reliable data.

Scope
Chemistry, biology, physics, environmental science, medical diagnostics, materials

testing, and more.

Goal
Produce accurate, reproducible results while ensuring safety, efficiency, and

compliance with standards.

2. Core Components of a Modern Lab

Component Typical Examples Primary Functions

Workspaces
Benches, fume hoods, biosafety

cabinets

Provide safe, organized areas for

handling chemicals, organisms, or

hazardous materials.

Instrumentation
Spectrophotometers, balances,

microscopes, PCR thermocyclers

Measure physical/chemical properties,

detect signals, manipulate samples.

Utilities

Gas lines (N?, O?, CO?), vacuum

pumps, water/steam supply,

electricity

Supply essential services for reactions,

cooling, and power.

Data Systems
Laboratory Information Management

System (LIMS), electronic notebooks

Capture, store, and manage

experimental data and metadata.

Safety

Equipment

Eye?wash stations, fire

extinguishers, spill kits, PPE

Protect personnel and the environment

from accidents.

3. Fundamental Laboratory Techniques

Technique Principle Typical Applications
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Pipetting
Displacement of a known liquid volume

using a calibrated tip

Sample preparation, reagent

addition

Weighing
Gravimetric measurement on an

analytical balance

Quantifying solids, preparing

standards

Filtration
Separation of solids from liquids via a

porous barrier

Clarifying solutions, collecting

precipitates

Centrifugation
Separation by density using high?

speed rotation
Cell harvesting, plasma separation

Spectroscopy
Interaction of light with matter

(absorption, emission)

Concentration determination,

compound identification

Chromatography
Partition of components between

stationary and mobile phases
Purification, mixture analysis

PCR &

Electrophoresis

Amplification of DNA and size?based

separation
Molecular diagnostics, cloning

4. Laboratory Safety Essentials

1. Personal Protective Equipment (PPE)

Lab coat, safety goggles, gloves (chemical?resistant), closed shoes.

2. Chemical Safety

Read Safety Data Sheets (SDS) before use.

Store reagents by compatibility (flammables, acids, bases).

Use fume hoods for volatile or toxic substances.

3. Biological Safety

Follow biosafety level (BSL) guidelines.

Decontaminate work surfaces with appropriate disinfectants.

4. Electrical & Mechanical Safety

Inspect cords, avoid water near power sources.

Secure equipment before operation (e.g., centrifuge lids).

5. Emergency Procedures

Know the location of eye?wash stations, fire extinguishers, and emergency exits.

Report spills immediately and follow the lab’s spill?response protocol.
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5. Good Laboratory Practices (GLP)

Practice Why It Matters

Standard Operating Procedures

(SOPs)

Ensure consistency and reproducibility across users and

experiments.

Calibration & Maintenance
Keep instruments accurate; schedule routine checks and

document results.

Record Keeping Use electronic lab notebooks
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