
Introduction to Science Laboratory Technology

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

1. What Is Laboratory Technology?

Aspect Description

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

experiments, analyze samples, and generate reliable data.

Scope
Covers chemistry, biology, physics, environmental science, material science, and

interdisciplinary fields.

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

compliance with regulations.

2. Core Components of a Modern Lab

2.1 Physical Infrastructure

Laboratory space – benches, fume hoods, biosafety cabinets, clean rooms.

Utilities – water (purified, deionized), gas lines (N?, O?, CO?), electricity, vacuum, and

compressed air.

Environmental controls – temperature, humidity, ventilation, and lighting.

2.2 Instrumentation

Category Typical Instruments Primary Use

Analytical
Spectrophotometer, HPLC, GC?MS,

ICP?OES

Quantitative/qualitative analysis of

chemicals and materials.

Physical
Balance, pH meter, conductivity

meter, viscometer
Measure fundamental properties.

Imaging
Microscope (optical, electron),

camera systems

Visualize structures from cells to

nanomaterials.
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Category Typical Instruments Primary Use

Safety &

Monitoring

Fume hood flow meters, gas

detectors, alarm systems
Protect personnel and environment.

Automation
Robotic liquid handlers, workflow

software, LIMS

Increase throughput and reduce human

error.

2.3 Consumables & Reagents

Glassware (beakers, flasks, pipettes) & plastic ware (microplates, tubes).

Chemicals (analytical grade, reagents, solvents).

Biological materials (culture media, buffers, enzymes).

Personal protective equipment (PPE): lab coat, gloves, goggles, face shields.

3. Fundamental Laboratory Techniques

Technique Principle Typical Applications

Weighing & Dilution
Mass balance ? concentration

calculations

Preparing standard solutions,

stock solutions.

Filtration &

Centrifugation

Size?based separation of solids from

liquids

Sample cleanup, cell

harvesting.

Spectroscopy
Interaction of light with matter

(absorbance, emission)

Quantifying analytes, kinetic

studies.

Chromatography
Partitioning of components between

mobile & stationary phases

Purification, compound

identification.

Titration
Stoichiometric reaction to determine

concentration

Acid?base, redox,

complexometric analysis.

PCR & Gel

Electrophoresis
DNA amplification & size separation Molecular biology, genetics.

Microscopy
Optical/electron interaction with

specimens
Morphology, cellular structure.

4. Laboratory Safety Fundamentals
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1. Risk Assessment – Identify hazards before starting work; use a safety data sheet (SDS) for

each chemical.

2. Personal Protective Equipment (PPE) – Wear appropriate lab coat, gloves, eye

protection, and, when needed, respiratory protection.

3. Engineering Controls – Use fume hoods, biosafety cabinets, and proper ventilation.

4. Chemical Hygiene – Label containers, store incompatibles separately, maintain a chemical

inventory.

5. Emergency Procedures – Know the locations
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