Guide to Good Cell Culture Practice (GCCP)
Cell Culture Laboratory – Faculty of Pharmacy
Introduction
Good Cell Culture Practice (GCCP) ensures the reliability, reproducibility, and biosafety of all in vitro cell-based experiments.
This guide outlines the essential principles of proper cell culture handling, storage, treatment, and contamination control, in alignment with international recommendations such as OECD, WHO, and EURL ECVAM standards.

1. General Principles of Good Cell Culture Practice
· Treat all cell cultures as potentially hazardous materials.
· Work aseptically at all times within a certified Class II biosafety cabinet.
· Maintain a clean, organized workspace — only bring essential materials into the cabinet.
· Keep detailed records of all manipulations, including passage number, culture medium, and reagent lot numbers.
· Always plan your experiment to minimize the time cells spend outside optimal growth conditions.

2. Good Cell Passage Practice
a. Monitoring Cell Growth
· Check cultures daily using an inverted microscope for confluence, morphology, and contamination signs.
· Avoid over-confluence — most adherent cells should be passaged at 70–90% confluence depending on the line.
· For suspension cells, monitor cell density and viability regularly using a hemocytometer or automated counter.
b. Subculturing (Passaging)
· Use only sterile reagents (PBS, trypsin, media) and aseptic technique throughout.
· Warm reagents to 37°C before use to avoid cold shock.
· Avoid mechanical over-handling — gentle pipetting preserves cell integrity.
· Label new flasks clearly with cell line name, passage number, date, and initials.
· Maintain a logbook documenting every passage and any deviations from standard protocols.
c. Passage Number Control
· Limit the total number of passages to prevent genetic drift and phenotypic changes.
· Use early-passage, low-contamination master stocks for long-term work.
· Record passage numbers consistently to ensure experimental comparability.

3. Good Cell Storage and Recovery
a. Cryopreservation
· Freeze cells at optimal density (1–5 × 10⁶ cells/mL) in a freezing medium containing 10% DMSO and 90% FBS or complete medium.
· Use a controlled-rate freezing method: cool gradually (~1°C per minute) before transferring to liquid nitrogen (-196°C) storage.
· Store vials in well-labeled, inventoried cryoboxes, including cell line name, passage number, and date.
b. Thawing Cells
· Thaw rapidly in a 37°C water bath until only a small ice crystal remains.
· Immediately transfer to warm complete medium and centrifuge to remove DMSO.
· Plate cells at an appropriate density and allow recovery for 24 hours before experimental use.
· Discard any vial that shows cloudiness or odor (indicative of contamination).

4. Good Cell Treatment Practices
· Always use fresh, sterile reagents prepared under aseptic conditions.
· Filter-sterilize experimental reagents whenever possible.
· Avoid adding reagents directly from stock bottles to cultures; use aliquots to prevent contamination.
· For treatments involving drugs, nanoparticles, or chemicals, prepare dose-response pilot experiments to determine safe concentrations.
· Maintain control groups and document all treatment conditions precisely.

5. Preventing Microbial Contamination
a. Bacterial and Fungal Contamination
· Perform all procedures in a biosafety cabinet; disinfect before and after use.
· Use antibiotic-free media whenever possible to detect hidden contamination early.
· Routinely inspect for turbidity, color changes in medium (yellow/orange), or floating debris.
· Replace incubator water trays weekly and clean with 70% ethanol or mild disinfectant.
· Test new batches of serum or media for contamination before large-scale use.
b. Mycoplasma Contamination
· Test cell lines monthly using PCR or fluorescent staining methods.
· Do not use infected lines — discard immediately or treat with approved anti-mycoplasma reagents.
· Keep a record of all mycoplasma testing results.
· Quarantine all newly acquired cell lines until verified as contamination-free.
c. Viral Contamination
· Handle all human or animal-derived cells under BSL-2 conditions.
· Use authenticated and certified cell lines from recognized cell banks (e.g., ATCC, ECACC).
· Avoid sharing primary materials without documentation of origin and testing.
· Dispose of all waste following institutional biosafety guidelines.

6. Avoiding Cell Line Cross-Contamination and Misidentification
· Work with only one cell line at a time inside the biosafety cabinet.
· Label all culture vessels and reagents clearly with unique identifiers.
· Never share pipettes, media, or reagents between cell lines.
· Regularly verify cell line identity using STR (Short Tandem Repeat) profiling.
· Obtain cell lines directly from authenticated repositories (e.g., ATCC, DSMZ).
· Keep frozen master stocks of original authenticated lines and use them to initiate new working cultures periodically.

7. Cleaning and Maintenance
· Wipe all work surfaces and equipment daily with 70% ethanol or a mild disinfectant.
· Schedule regular deep cleaning of incubators, biosafety cabinets, and centrifuges.
· Replace incubator HEPA filters and clean water pans routinely to prevent fungal growth.
· Record maintenance activities in a laboratory logbook.

8. Documentation and Record Keeping
· Maintain comprehensive records for each cell line, including:
· Source and authentication data
· Passage numbers and growth characteristics
· Cryostorage inventory and retrieval history
· Contamination test results
· Store all records in both physical and digital formats for traceability.
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1. Introduction
Cell culture is a fundamental technique in pharmaceutical, biomedical, and toxicological research.
Maintaining viable and contamination-free mammalian cells requires precision, discipline, and adherence to strict biosafety and ethical standards.
This manual provides detailed guidance on Good Cell Culture Practice (GCCP) to ensure safety, quality, and reproducibility in all experiments performed in the Cell Culture Laboratory.

2. Objectives of the Manual
· To introduce students and researchers to the principles of safe and responsible cell culture work.
· To ensure compliance with institutional biosafety and ethical regulations.
· To establish a standardized procedure for handling, maintaining, and storing cell cultures.
· To minimize contamination, misidentification, and errors in experimental results.

3. Laboratory Safety and Biosafety Principles
The Cell Culture Laboratory operates as a Biosafety Level 2 (BSL-2) facility.
All personnel must:
· Complete biosafety and aseptic technique training before independent work.
· Understand and comply with the institution’s biosafety manual.
· Handle all biological materials as potentially infectious.
· Restrict access to authorized personnel only.
· Report accidents, spills, or exposures immediately to the lab coordinator.
Key Biosafety Rules
· No eating, drinking, or personal items in the laboratory.
· Wash hands before and after working with cultures.
· Decontaminate all work surfaces before and after use.
· Dispose of all biological waste properly (autoclave or biohazard disposal).

4. Laboratory Layout and Equipment
The lab is divided into clean (sterile) and non-sterile zones.
Work in designated areas only.
Essential Equipment:
· Class II Biosafety Cabinet (BSC)
· CO₂ Incubator (37°C, 5% CO₂)
· Inverted Microscope
· Refrigerated Centrifuge
· Water Bath
· Autoclave
· Liquid Nitrogen Cryostorage
· Pipettors and Sterile Consumables
Cleaning Schedule:
· BSC and benchtops: before and after each session
· Incubator and centrifuge: weekly
· Water trays and incubator shelves: weekly with 70% ethanol

5. Personal Protective Equipment (PPE)
· Lab coat (dedicated for cell culture area)
· Disposable gloves (change frequently)
· Safety glasses or face shield (if splashes possible)
· Closed-toe shoes
· Tie back long hair; avoid loose clothing
Note: PPE must not be worn outside the laboratory area.

6. General Rules of Conduct
· Always book time slots in the lab usage log.
· Label all samples, reagents, and flasks with your name, cell line, date, and passage number.
· Work only on your assigned cultures.
· Maintain a clean, uncluttered workspace.
· Do not store personal items, food, or beverages in laboratory refrigerators.

7. Aseptic Technique
Aseptic technique prevents contamination of cell cultures and reagents.
Steps for Proper Aseptic Technique:
1. Disinfect hands and gloved hands with 70% ethanol before starting.
2. Turn on the biosafety cabinet 15 minutes before use.
3. Disinfect interior surfaces with 70% ethanol.
4. Arrange materials to minimize movement — sterile items on one side, waste on the other.
5. Keep air flow unobstructed inside the cabinet.
6. Minimize talking and movement while working.
7. Flame-sterilize or use sterile disposable tools as needed.
8. Wipe reagent bottles and pipettes with ethanol before placing them in the BSC.

8. Handling and Maintenance of Cell Cultures
Observation
· Examine cells daily under an inverted microscope for morphology and confluency.
· Record observations (e.g., healthy, confluent, detached, contaminated).
Feeding Cells
· Replace medium every 2–3 days for adherent cells.
· Warm medium to 37°C before use.
· Avoid sudden temperature changes.
· Handle gently to avoid detaching cells prematurely.

9. Subculturing (Passaging)
Purpose: To maintain cells in an exponential growth phase.
Procedure:
1. Observe cell confluence — subculture at 70–90%.
2. Discard old medium.
3. Rinse cells with PBS (without Ca²⁺/Mg²⁺) to remove serum.
4. Add trypsin-EDTA and incubate 2–5 minutes at 37°C.
5. Neutralize trypsin with complete medium.
6. Pipette gently to resuspend cells.
7. Count cells (if needed) and seed new flasks at recommended densities.
8. Label and record new passage number and date.
Tips for Good Passage Practice:
· Avoid over-trypsinization (can damage cell membranes).
· Use sterile pipettes only once.
· Keep passage numbers consistent in your records.

10. Cryopreservation and Revival of Cells
Freezing Cells
1. Harvest healthy, logarithmic-phase cells.
2. Resuspend in freezing medium (90% FBS + 10% DMSO).
3. Aliquot into labeled cryovials.
4. Freeze gradually (1°C per minute) using an isopropanol freezing container.
5. Transfer to liquid nitrogen (-196°C) for long-term storage.
Thawing Cells
1. Warm the cryovial quickly in a 37°C water bath.
2. Transfer to sterile tube with pre-warmed medium.
3. Centrifuge to remove DMSO.
4. Resuspend in fresh medium and culture as usual.

11. Contamination Control
Types of Contamination:
· Bacterial/Fungal: Turbid medium, color change, or visible particles.
· Mycoplasma: Invisible, but may alter growth or metabolism.
· Cross-contamination: Cells replaced or mixed with other lines.
Prevention:
· Regular mycoplasma testing (monthly).
· Avoid antibiotics in routine culture (masking contamination).
· Use dedicated media and pipettes for each cell line.
· Disinfect incubators weekly.
· Discard contaminated cultures immediately — do not attempt to “rescue” them.

12. Authentication and Cell Line Management
· Obtain cell lines only from authenticated sources (ATCC, ECACC, DSMZ).
· Record cell line origin, lot number, and authentication certificate.
· Periodically confirm identity by STR profiling.
· Maintain Master Stock (low passage) and Working Stock cultures.
· Avoid using high-passage cells beyond recommended limits.

13. Record Keeping and Labeling
Each researcher must maintain a cell culture logbook that includes:
· Cell line name and source
· Passage number and dates
· Medium composition and supplements
· Observations (morphology, growth rate)
· Cryostorage inventory
· Contamination test results
All flasks, tubes, and plates must be clearly labeled with:
· Cell line name
· Date
· Passage number
· Researcher initials

14. Equipment Use and Maintenance
· Clean biosafety cabinet and microscope lenses daily.
· Calibrate pipettes quarterly.
· Replace CO₂ incubator filters and disinfect monthly.
· Maintain a logbook for all equipment use, maintenance, and service.

15. Ethical Considerations
· Obtain institutional ethics committee approval for work involving human or animal-derived cells.
· Use cells only for approved research purposes.
· Dispose of biological materials following ethical and environmental standards.
· Respect confidentiality of patient-derived samples.

16. Emergency Procedures
Spill Response
· Alert others immediately.
· Cover spill with paper towels.
· Apply 10% bleach and allow 30 minutes contact time.
· Dispose of waste in biohazard bags.
Exposure or Injury
· Wash affected area immediately with water and soap.
· Report incident to the lab coordinator.
· Complete institutional incident report form.

17. References and Resources
· OECD. (2018). Guidance Document on Good In Vitro Method Practices (GIVIMP).
· ECACC. Good Cell Culture Practice Guidelines.
· ATCC. Animal Cell Culture Guide.
· WHO Laboratory Biosafety Manual, 4th Edition.
· Freshney, R.I. (2016). Culture of Animal Cells: A Manual of Basic Technique and Specialized Applications.


