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Key concepts, equipment, safety, and best practices for Q)Xne starting in a laboratory
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.
» Support research and development
Purpose » Ensure product quality and safety

* Provide diagnostic information (e.g., clinical labs)

Fields that  Chemistry, Biology, Physics, Environmental Science, Materials Science, Food
Use It Science, Clinical Diagnostics, Forensics, etc.

2. Core Components of a Laboratory

Component Typical Items Function
) ) Provide safe, organized areas
Workspaces Benches, fume hoods, biosafety cabinets )
for experiments.
Measuring Balances, pipettes, burettes, Quantify mass, volume,
Instruments spectrophotometers, pH meters concentration, absorbance, etc.
) ) _ Manipulate samples
Processing Centrifuges, incubators, ovens, autoclaves, ,
) (separation, growth,
Equipment shakers o
sterilization).
Analytical Chromatographs (GC, HPLC), mass Identify and characterize
Devices spectrometers, microscopes compounds or structures.
Glassware (beakers, flasks, test tubes), Contain reactions, store

Support Tools , , , o -
plastic consumables, labeling supplies samples, maintain traceability.

Laboratory Information Management System Record, organize, and retrieve
Data Systems _ .
(LIMS), electronic notebooks experimental data.
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3. Basic Laboratory Techniques

Technology
Technique Goal Typical Tools
o Accurate measurement of solid Analytical balance, weighing paper,
Weighing
mass spatulas
Volumetric o _ Graduated cylinders, volumetric pipettes,
Precise liquid handling . _
Transfer micropipettes
] . . o Filter paper, vacuum pump, Buchner
Filtration Separate solids from liquids

Centrifugation Separate components by density

Determine concentration of a

Titration _

solution

Identify/quantify substances via
Spectroscopy o ,

light interaction
Microscopy Visualize small structures

funnel

Centrifuge, rotor, tubes
Burette, indicator, standard solution

UV?Vis spectrophotometer, IR
spectrometer

Light microscope, electron microscope (if
available)

4. Laboratory Safety Fundamentals

Safety Element

Personal Protective

Key Practices

Lab coat, safety goggles, gloves, closed shoes.

Equipment (PPE)

* Read SDS (Safety Data Sheets) before use.
Chemical Safety * Store chemicals by class (acids, bases, flammables).

» Use fume hoods for volatile or toxic substances.

Work in biosafety cabinets when handling pathogens; follow

Biological Safety

biosafety level (BSL) guidelines.

Keep cords intact, avoid water near equipment, use grounded

Electrical Safety
outlets.

Fire Safety "
exits.

Know location of fire extinguishers, fire blankets, and emergency

Segregate hazardous, biohazard, and regular waste; label

Waste Management )
containers clearly.
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Safety Element Key Practices

. Eye-F\@ﬁ haﬂ)@ la@jga}éty showers functional.

Emergency Procedures * First?aid kits accessible.
* Incident reporting protocol in place
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