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1. What Is Laboratory Technology?

Aspect Description

Definit The application of scientific principles, instruments, and procedures to conduct
efinition
experiments, analyze samples, and generate reliable data.

s Chemistry, biology, physics, environmental science, materials science, and
cope
P interdisciplinary fields.

Goal Provide accurate, reproducible results while ensuring safety, efficiency, and
oa
compliance with standards.

2. Core Components of a Modern Lab

Component Primary Functions Typical Examples

Contain experiments, protect Benches, fume hoods, biosafety cabinets, clean
Workspaces _
users, control environment. rooms.

Measure, separate, _
_ _ _ . Spectrometers, chromatographs, microscopes,
Instrumentation synthesize, or visualize
balances, pH meters.

substances.
Gas lines (N?, O?, CO?), vacuum, water
Utilities Supply essential services. (purified, de?ionized), electricity, temperature
control.
Detect hazards, mitigate Fire extinguishers, eye?wash stations, safety
Safety Systems
risks. showers, gas detectors, alarm systems.
Laboratory Information Management Systems
Data Capture, store, analyze, and

(LIMS), electronic lab notebooks (ELN), cloud

Management share results.
storage.

3. Fundamental Laboratory Practices
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3.1. Safety First

Tec:hnoloeg%}:/al

1. Know the Safety Data Sheets (SDS) for every ch
2. Wear appropriate PPE — lab coat, goggles, gloves, closed shoes.
3. Follow the “Three?Step” protocol for spills:
o Contain (stop spread).
o Neutralize (if applicable).
o Clean (dispose of waste properly).
4. Never work alone when handling highly toxic or reactive substances.

3.2. Good Laboratory Technique (GLT)

GLT Principle Practical Tip
Labeling Write .sample name, concentration, date, and hazard symbols on every
container.
Calibration Verify balances, pipettes, and instruments before each use (e.g., weigh a 1?

g standard).

_ Record all steps, observations, and deviations in a notebook or ELN
Documentation

immediately.
Cleanliness Keep work surfaces free of clutter; clean equipment after each use.
Waste Separate organic, inorganic, biohazard, and sharps waste in designated
Segregation bins.

3.3. Quality Assurance (QA)

e Standard Operating Procedures (SOPs) — written, reviewed, and approved protocols.

e Control Samples — run known standards alongside unknowns to verify accuracy.

e Reproducibility Checks — repeat critical measurements on different days or by different
operators.

4. Common Laboratory Instruments & How They Work

Instrument Principle of Operation Typical Use

Electromagnetic force restoration; measures Weighing reagents,

Analytical Balance _
mass to 0.1?mg or better. preparing standards.
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Instrument Principle of Operation Typical Use
Glass electmeﬁnm@@ﬁion Monitoring acidity/alkalinity
pH Meter . . . : :
activity; calibrated with buffer solutions. of solutions.
) Light absorption at specific wavelengths; o .
UV?Vis Determining concentration
Beer?Lambert law relates absorbance to
Spectrophotometer ) of colored compounds.
concentration.
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