Cell Culture Laboratory Equipment SOP Manual (Expanded Version)
Faculty of Pharmacy — Cell Culture Facility


1. Class II Biosafety Cabinet (BSC)
Purpose / Description
The BSC is a ventilated laboratory workspace designed to provide sterile conditions for aseptic cell culture work. It protects the sample from contamination and the operator from exposure to potentially infectious aerosols through HEPA-filtered laminar airflow.
Principle
Filtered air flows vertically downward to maintain sterility; contaminated air is drawn away through HEPA filters, ensuring biological safety.
Detailed Usage
1. Turn on blower and UV light 20 min before work to sterilize the area.
2. Before working, switch off UV and turn on fluorescent light + airflow.
3. Wipe interior with 70% ethanol.
4. Place only necessary materials inside.
5. Organize from clean → work → waste zones (left to right).
6. Perform all manipulations 10–15 cm inside the cabinet.
7. Work slowly to avoid disrupting laminar flow.
8. After use, remove items, disinfect surfaces, run blower for 10 min, then turn off.
Maintenance
· Replace HEPA filters annually or when airflow certification fails.
· Test airflow pattern every 6 months.
· Keep cabinet certification record.
· Avoid storing items inside.
Good Laboratory Practice
· No open flames inside.
· Always wear gloves and lab coat.
· Minimize talking and movement while working.

2. CO₂ Incubator (37°C, 5% CO₂)
Purpose / Description
Provides a controlled environment (temperature, humidity, CO₂) for growth of mammalian cells in culture.
Principle
Maintains physiological conditions using a thermostat, CO₂ gas control system, and water reservoir to regulate humidity.
Detailed Usage
1. Verify temperature = 37°C, CO₂ = 5%, humidity = 95%.
2. Check water tray for distilled water.
3. Place labeled flasks/dishes evenly spaced on shelves.
4. Do not open door frequently.
5. Log daily readings of temperature and CO₂.
Maintenance
· Clean chamber weekly with 70% ethanol.
· Monthly autoclave shelves and pan.
· Replace CO₂ cylinder as needed.
· Calibrate sensors every 6–12 months.
Good Laboratory Practice
· Use sterile distilled water only.
· Avoid overcrowding.
· Inspect for contamination regularly.



3. Inverted Microscope
Purpose / Description
Used to observe living cells in flasks or plates from below. Essential for assessing cell morphology, confluence, and contamination.
Principle
Objective lenses are positioned below the stage; light passes upward through the specimen, allowing observation through the transparent culture vessel bottom.
Detailed Usage
1. Switch on illumination and adjust intensity.
2. Place culture vessel on stage.
3. Use 4× objective to locate cells; adjust focus.
4. Switch to higher magnification as needed.
5. Record observations; avoid prolonged exposure to light.
6. Turn off light and cover microscope after use.
Maintenance
· Clean optics with lens paper.
· Keep dust cover on when not in use.
· Calibrate and align optics annually.
Good Laboratory Practice
· Avoid touching lenses.
· Use both hands when moving the microscope.
· Keep cell cultures sterile—no open plates outside the BSC.



4. Refrigerated Centrifuge
Purpose / Description
Separates cells, subcellular components, or precipitates from solution under controlled temperature.
Principle
Rotation at high speed generates centrifugal force, causing particles to sediment according to mass and density.
Detailed Usage
1. Balance tubes precisely by mass.
2. Place opposite tubes symmetrically.
3. Set required speed (RPM or RCF) and temperature (4°C typical).
4. Start run and wait until full stop before opening lid.
5. Remove samples immediately to avoid warming.
Maintenance
· Clean rotor and chamber weekly.
· Lubricate rotor seal if applicable.
· Calibrate speed and temperature annually.
Good Laboratory Practice
· Never exceed rotor speed limit.
· Inspect tubes for cracks before use.
· Record each use in a logbook.



5. Water Bath
Purpose / Description
Maintains constant temperature for warming media, reagents, or thawing frozen samples.
Principle
Heated water circulates uniformly via thermostat control.
Detailed Usage
1. Fill with distilled water to indicated level.
2. Set temperature (commonly 37°C).
3. Wait until stable, then immerse containers (with tight caps).
4. Do not allow water to enter sample tubes.
5. After use, turn off and cover.
Maintenance
· Change water weekly.
· Clean with mild detergent and biocide monthly.
· Verify temperature accuracy with thermometer.
Good Laboratory Practice
· Label all immersed containers.
· Use secondary waterproof bags if necessary.



6. Autoclave
Purpose / Description
Sterilizes instruments, media, and waste using steam at high pressure and temperature.
Principle
Steam under pressure (121°C, 15 psi) destroys microorganisms including spores.
Detailed Usage
1. Fill water reservoir to proper level.
2. Load materials to allow steam circulation.
3. Select appropriate cycle (121°C, 15–20 min typical).
4. Let pressure drop to zero before opening.
5. Dry items before storage.
Maintenance
· Clean chamber weekly.
· Inspect gasket for cracks monthly.
· Calibrate pressure and temperature yearly.
Good Laboratory Practice
· Use autoclave-safe bags and glassware only.
· Never open while pressurized.
· Record date and operator name in logbook.



7. Liquid Nitrogen Cryostorage System
Purpose / Description
Preserves cell lines, DNA, and biological samples at −196°C for long-term storage.
Principle
Liquid nitrogen maintains ultra-low temperatures, halting metabolic activity and preserving cell viability.
Detailed Usage
1. Wear cryogloves, face shield, lab coat.
2. Use cryotongs to handle vials.
3. Keep vials labeled and stored in assigned racks.
4. Limit exposure to ambient air.
5. Top up liquid nitrogen as required.
Maintenance
· Check LN₂ level daily.
· Inspect Dewar integrity weekly.
· Record replenishment in logbook.
Good Laboratory Practice
· Never seal containers tightly before immersion.
· Avoid overfilling Dewar.
· Keep detailed inventory of stored samples.



8. Pipettors and Sterile Consumables
Purpose / Description
Used for accurate liquid measurement and transfer in aseptic conditions.
Principle
Air displacement mechanism aspirates and dispenses liquid precisely based on piston movement.
Detailed Usage
1. Adjust desired volume.
2. Attach sterile disposable tip.
3. Aspirate slowly, avoiding air bubbles.
4. Dispense gently into target vessel.
5. Eject tip into biohazard waste.
Maintenance
· Clean external body with 70% ethanol.
· Autoclave tip cones if autoclavable.
· Calibrate quarterly.
Good Laboratory Practice
· Always use filter tips for cell culture.
· Never reuse tips.
· Avoid contaminating the pipette body.



9. Thermal Cycler (PCR Machine)
Purpose / Description
Performs DNA amplification through repeated temperature cycling.
Principle
Cycles through denaturation, annealing, and extension phases to exponentially replicate DNA.
Detailed Usage
1. Prepare PCR mix according to protocol.
2. Load sealed tubes into the thermal block.
3. Set temperature and cycle program.
4. Start run and monitor progress.
5. Retrieve samples after completion.
Maintenance
· Clean block with lint-free tissue.
· Keep lid spring tension adjusted.
· Calibrate temperature annually.
Good Laboratory Practice
· Use separate pre- and post-PCR areas.
· Avoid contamination with amplicons.



10. Real-Time PCR (qPCR)
Purpose / Description
Quantifies DNA amplification in real-time via fluorescence detection.
Principle
Fluorescent dyes or probes emit light proportional to amplified DNA, enabling quantification.
Detailed Usage
1. Prepare reaction mix and load optical tubes.
2. Place samples evenly on qPCR block.
3. Program cycles and detection channels.
4. Start run; analyze data using software.
Maintenance
· Clean optical lenses carefully.
· Calibrate optical and thermal systems annually.
Good Laboratory Practice
· Use no-template and positive controls.
· Prevent light exposure to fluorescent reagents.



11. Electroporator
Purpose / Description
Used for introducing nucleic acids (DNA, RNA, plasmids) into cells via electrical pulses.
Principle
Short, high-voltage pulse temporarily permeabilizes cell membranes allowing nucleic acid entry.
Detailed Usage
1. Mix cell suspension with DNA construct.
2. Transfer to sterile electroporation cuvette.
3. Set voltage and pulse duration as per cell type.
4. Apply pulse; immediately transfer cells to recovery media.
5. Incubate for recovery before downstream use.
Maintenance
· Clean electrodes regularly.
· Check voltage output annually.
Good Laboratory Practice
· Follow manufacturer’s parameters strictly.
· Wear gloves and ensure connections are dry.



12. Hot Plate and Magnetic Stirrer
Purpose / Description
Used to heat and mix solutions evenly in laboratory vessels.
Principle
Magnetic field rotates a stir bar; heating element warms the solution simultaneously.
Detailed Usage
1. Place vessel on plate and add stir bar.
2. Set desired temperature and stirring speed.
3. Monitor until uniform mixing achieved.
4. Turn off and remove carefully.
Maintenance
· Keep surface clean and dry.
· Test temperature probe periodically.
Good Laboratory Practice
· Never heat flammable liquids directly.
· Avoid sudden temperature changes.



13. Bench-top Bioreactor
Purpose / Description
For controlled large-scale cell or microbial culture under regulated conditions (pH, DO, agitation).
Principle
Monitors and adjusts growth parameters automatically via sensors and feedback systems.
Detailed Usage
1. Assemble vessel and sensors; sterilize.
2. Connect to controller (pH, DO, temp, agitation).
3. Inoculate aseptically.
4. Run program; monitor growth curve.
5. Harvest and clean system after use.
Maintenance
· Calibrate sensors regularly.
· Autoclave all contact parts after each batch.
Good Laboratory Practice
· Maintain detailed records of runs.
· Use sterile gas filters and tubing.



14. Electrophoresis Unit
Purpose / Description
Separates DNA, RNA, or proteins by charge and size under an electric field.
Principle
Charged molecules migrate through a gel matrix toward the electrode of opposite charge; smaller molecules move faster.
Detailed Usage
1. Prepare gel (agarose or polyacrylamide).
2. Load samples with loading dye.
3. Fill chamber with running buffer.
4. Run at set voltage until separation complete.
5. Stain and visualize bands.
Maintenance
· Rinse gel trays after use.
· Check electrode integrity regularly.
Good Laboratory Practice
· Handle ethidium bromide or stains with care.
· Dispose of gels as hazardous waste.



15. Refrigerator Shaker Incubator
Purpose / Description
Combines controlled temperature and agitation for cell or bacterial cultures.
Principle
Provides uniform mixing and aeration by shaking platform while maintaining incubation temperature.
Detailed Usage
1. Balance flasks symmetrically.
2. Set shaking speed and temperature.
3. Monitor progress and avoid spillage.
4. Stop shaker before removing samples.
Maintenance
· Clean spills immediately.
· Lubricate bearings yearly.
Good Laboratory Practice
· Secure flasks firmly.
· Do not exceed recommended load.



16. Drying Oven
Purpose / Description
Used for drying and sterilizing glassware and heat-resistant instruments.
Principle
Uses hot air circulation at controlled temperature (60–200°C).
Detailed Usage
1. Preheat to desired temperature.
2. Load items ensuring airflow.
3. Allow complete drying; cool before removing.
Maintenance
· Clean interior monthly.
· Calibrate thermostat annually.
Good Laboratory Practice
· Label sterilized items.
· Never place plastic inside.



17. pH Meter
Purpose / Description
Measures acidity or alkalinity of liquids accurately.
Principle
A glass electrode measures hydrogen ion activity, displayed as pH.
Detailed Usage
1. Calibrate using pH 4, 7, and 10 buffers.
2. Rinse electrode with distilled water.
3. Immerse in sample, record reading.
4. Rinse and store electrode in buffer.
Maintenance
· Replace electrode as needed.
· Keep calibration record.
Good Laboratory Practice
· Avoid drying electrode.
· Do not measure strong solvents.



18. Analytical Balance (0.0000 scale)
Purpose / Description
Provides precise mass measurement for chemicals, reagents, and small samples.
Principle
Measures weight through electromagnetic force compensation.
Detailed Usage
1. Level and tare balance.
2. Place sample on clean paper or weighing dish.
3. Close draft shield and wait for stable reading.
4. Record mass.
Maintenance
· Clean chamber daily.
· Calibrate monthly.
Good Laboratory Practice
· Avoid air drafts and vibration.
· Never overload the balance.



19. Chemical Biosafety Cabinet (Fume Hood)
Purpose / Description
Protects user from exposure to chemical vapors, fumes, and volatile solvents.
Principle
Draws contaminated air through filters and exhausts it safely away from the operator.
Detailed Usage
1. Turn blower on 10–15 min before use.
2. Keep sash at recommended height.
3. Work at least 15 cm inside hood.
4. Avoid blocking rear exhaust.
5. Run blower for 5 min after finishing.
Maintenance
· Replace filters as scheduled.
· Check airflow velocity annually.
Good Laboratory Practice
· Avoid fast arm movements.
· Do not store chemicals permanently inside.
