Cell Culture Laboratory — Faculty of Pharmacy
Welcome to the Cell Culture Laboratory
The Cell Culture Laboratory is a dedicated research and training facility within the Faculty of Pharmacy, designed to support teaching and research in the field of mammalian cell culture.
Our laboratory provides the essential infrastructure for conducting basic cell culture work, enabling students and researchers to gain hands-on experience in maintaining and studying mammalian cells under controlled conditions.

Our Facilities
Our lab is equipped for basic mammalian cell culture work, including:
· Class II Biosafety Cabinets (Laminar Flow Hoods)
· CO₂ Incubators for mammalian cell culture
· Inverted Phase-Contrast Microscopes
· Refrigerated Centrifuges and Pipetting Systems
· Cryogenic Cell Storage Facilities
· Water Bath, Autoclave, and Other Supporting Equipment
These facilities allow for aseptic culture, maintenance, sub-culturing, cryopreservation, and observation of various mammalian cell lines.

Opportunities for Students
Pharmacy students are welcome to work in the Cell Culture Laboratory as part of their research projects, internships, or practical training programs.
However, to ensure the highest safety and quality standards, only students who have completed proper training and certification in biosafety and basic cell culture techniques will be granted access to the laboratory.
Eligibility Criteria
Students must:
· Be enrolled in the Faculty of Pharmacy.
· Have completed coursework covering biosafety principles and aseptic techniques.
· Hold a valid certificate in practical mammalian cell culture (issued by an approved training provider or institution).
· Demonstrate responsible conduct and adherence to laboratory safety policies.

How to Apply for Lab Access
Students who meet the eligibility requirements can apply to join the Cell Culture Laboratory by submitting the following documents:
1. A brief statement of purpose (max 300 words) explaining your interest in cell culture work.
2. A copy of your biosafety and cell culture training certificates.
3. A signed supervisor recommendation (if applicable).
Please submit your application to:
📧 [Your institutional email]
Applications are reviewed on a rolling basis. Successful candidates will receive an orientation session before beginning lab work.

Supervision and Training
All laboratory activities are conducted under the supervision of [Your Full Name, Degree Titles],
Associate Professor and Cell Culture Lab Coordinator, Faculty of Pharmacy.
Additional refresher training or mentorship sessions can be arranged upon request for approved users.

Contact Information
Cell Culture Laboratory
Faculty of Pharmacy, [Your University Name]
📍 [University Address]
📧 [Your Institutional Email]
☎️ [Optional Phone Number]

Safety First
The Cell Culture Laboratory operates under strict biosafety and ethical guidelines. All users must comply with institutional regulations regarding the handling of biological materials, waste disposal, and personal protective equipment (PPE) requirements.
Maintaining a contamination-free and safe research environment is our top priority.
Biosafety and Ethical Guidelines
Best Practices for Mammalian Cell Culture Laboratory
The Cell Culture Laboratory operates under a framework of biosafety, ethical responsibility, and scientific integrity. All students and researchers are expected to adhere strictly to these guidelines to ensure a safe, contamination-free, and ethically sound research environment.

1. Biosafety Level and General Principles
· The laboratory is designated as a Biosafety Level 2 (BSL-2) facility, suitable for handling mammalian cell lines that are not known to cause disease in healthy humans.
· Access is restricted to authorized, trained personnel only.
· All users must complete biosafety training and demonstrate competence in aseptic techniques before independent work.
· Good laboratory practice (GLP) must be followed at all times.

2. Personal Protective Equipment (PPE)
· Always wear a clean lab coat, gloves, and protective eyewear when working with cells or reagents.
· Use disposable gloves and change them frequently—especially after contact with surfaces outside the biosafety cabinet.
· Closed-toe shoes and long pants are mandatory.
· Do not wear PPE outside the lab (e.g., in hallways or offices).

3. Aseptic Technique
· Perform all manipulations of cells, media, and reagents inside a certified Class II Biosafety Cabinet (BSC).
· Clean the work surface with 70% ethanol before and after each session.
· Minimize talking, movement, and air disturbances while working in the BSC.
· Use sterile pipettes, filters, and reagents only.
· Avoid overfilling culture vessels and always label them clearly with your name, date, and cell line.

4. Waste Management and Decontamination
· All biological waste (pipette tips, gloves, culture flasks, etc.) must be disposed of in biohazard containers.
· Liquid waste containing biological materials must be treated with 10% bleach (sodium hypochlorite) for at least 30 minutes before disposal.
· Sharps (needles, glass, etc.) must be discarded in puncture-resistant sharps containers.
· Regularly autoclave waste and reusable items as per institutional protocol.
· Report any spills or contamination incidents immediately to the lab supervisor.

5. Handling of Cell Lines and Reagents
· Maintain authenticated cell lines with clear records of origin and passage history.
· Regularly check for mycoplasma contamination and discard infected cultures.
· Use quarantine procedures for newly received cell lines until contamination-free status is confirmed.
· Label all reagents, media, and stock solutions with preparation date and expiry date.
· Avoid sharing reagents or pipettes between projects to prevent cross-contamination.

6. Equipment Use and Maintenance
· Users must be trained on each piece of equipment (incubators, centrifuges, microscopes, etc.) before independent operation.
· Always record instrument usage in the equipment logbook.
· Clean all instruments after use and return them to their proper place.
· Immediately report any malfunction to the laboratory coordinator.

7. Ethical and Responsible Conduct
· Integrity in data handling is essential — never falsify, manipulate, or selectively report data.
· All work involving human or animal-derived cells must comply with institutional ethical committee approval and national research ethics regulations.
· Do not culture or experiment on primary human or animal cells without formal approval.
· Respect the intellectual property of others; obtain permission before using shared materials or cell lines.

8. Health and Emergency Procedures
· Notify the lab coordinator of any medical condition that may affect biosafety compliance.
· Report all injuries, exposures, or accidents immediately.
· Know the location of eyewash stations, fire extinguishers, and first aid kits.
· In the event of a spill, follow the spill response procedure (alert others, cover spill with paper towels, apply disinfectant, wait 30 minutes, then clean carefully).

9. Laboratory Conduct
· Food, drink, and personal items are strictly prohibited in the lab.
· Keep workspaces clean and uncluttered.
· Do not use mobile phones or personal electronic devices inside the biosafety cabinet area.
· Log all experiments and cell culture activities in your lab notebook or digital record.

10. Compliance and Supervision
· Adherence to these biosafety and ethical standards is mandatory for all personnel.
· Violations or unsafe behavior may result in loss of lab privileges.
· Regular biosafety audits and refresher training will be conducted.

Commitment to Safe Science
The Cell Culture Laboratory is committed to maintaining a safe, ethical, and productive environment for education and research.
By following these guidelines, every student and researcher contributes to the integrity and excellence of our scientific community.


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.

Conclusion
Good Cell Culture Practice is the foundation of credible biomedical research.
By following these guidelines—ensuring aseptic handling, ethical stewardship, proper storage, and vigilant contamination control—you will safeguard both your research integrity and the safety of your laboratory environment.
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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.

Final Note
By following this manual, you contribute to a culture of safety, integrity, and excellence in scientific research.
All users must sign the Laboratory Access Agreement confirming that they have read, understood, and will comply with these practices.

Would you like me to format this into a printable PDF or Word document (with headers, tables, and signature pages for students to sign)?
That would make it suitable for official use in your lab orientation program.


If you want to manage online reservations for your Cell Culture Lab, you can indeed create a structured and secure system where qualified students can book time slots for using lab facilities.
Below is a detailed outline of what your website should include and how to design the reservation and access workflow effectively and safely in an academic environment.

🧫 1. Purpose of the Online Reservation System
An online reservation system allows:
· Authorized students to book lab time slots for specific activities (e.g., cell passage, microscopy, incubation work).
· The lab coordinator to manage scheduling, prevent overcrowding, and ensure biosafety compliance.
· Transparent tracking of lab usage, enabling you to monitor who is working, when, and on what.

2. Essential Components of the Reservation System
A. Public Website Section
Accessible to all visitors, containing:
· About the Cell Culture Lab
· Facilities and Equipment List
· Eligibility Criteria (training, certificates required)
· Instructions for Application
· Contact Information
B. Student Application Portal
Before granting booking access, applicants should:
1. Register online by submitting:
· Full name, student ID, email, and supervisor’s name.
· Upload of biosafety and cell culture training certificates (PDF format).
· A short statement of purpose (why they need lab access).
2. Their application goes to you (the coordinator) for review and approval.
3. Once approved, the system creates a user account and sends a secure login link.

3. User Account Features (for Approved Students)
Once logged in, each approved student should be able to:
· View available days and hours (e.g., a weekly or monthly calendar).
· Reserve a time slot for their work (with specific start and end times).
· Specify the type of activity (e.g., cell passage, seeding, cryostorage access).
· Receive confirmation emails with booking details.
· View their booking history and remaining quota.

4. Time Slot Management System
To maintain fairness and avoid lab overcrowding:
· Display a calendar grid (e.g., Monday–Friday, 8:00 AM–6:00 PM).
· Allow real-time updates to show which slots are already booked.
· You can use a color-coded system (e.g., green = available, red = booked, yellow = pending approval).
· Each slot could represent 1 or 2 hours, depending on your lab workflow.

5. Usage Limitations and Policies
To ensure fair use and safety, your system should enforce:
	Policy Type
	Recommendation

	Maximum Booking Duration
	Limit to 2–3 hours per day per user.

	Advance Booking Window
	Allow booking up to 7–14 days in advance.

	Cancellation Policy
	Require cancellations at least 24 hours before the reserved time.

	Inactive Accounts
	Automatically deactivate users who don’t book or show up for a defined period.

	Booking Approval
	Option for you to approve or reject bookings based on lab load or priority.


You may also include different access tiers, e.g.:
· Undergraduate students (limited hours/week)
· Postgraduate students (priority access)
· Staff or research assistants (extended hours)

6. Administrative Dashboard (For You as Coordinator)
You should have a secure admin panel with:
· Overview of all upcoming bookings.
· Option to approve, edit, or cancel reservations.
· View of student profiles, training certificates, and usage logs.
· Automatic email notifications for booking requests or schedule changes.
· Exportable usage reports (e.g., monthly Excel summary).

7. Technical Implementation (Simplified Overview)
You or your university IT team/web developer could implement this with:
	Function
	Recommended Tool

	Website framework
	WordPress, Drupal, or a custom Django/Flask (Python) or PHP-based system

	Booking functionality
	Plugins like Amelia, Bookly, or a custom-built scheduler

	Authentication
	University single sign-on (SSO) or secure email/password login

	File uploads
	Secure certificate submission module

	Database
	MySQL or PostgreSQL (to store users, bookings, and usage logs)

	Email notifications
	Integrated mail server or third-party (SendGrid, Mailgun)



8. Privacy and Data Security
Because students upload certificates and personal data:
· Use HTTPS (SSL) encryption.
· Restrict admin access to authorized staff only.
· Include a privacy policy describing how student data is stored and used.
· Regularly back up the database securely.

9. Example Workflow Summary
1. Student visits website → reads requirements.
2. Student applies → uploads certificates.
3. Coordinator reviews → approves → student receives login.
4. Student logs in → books available time slots.
5. System sends confirmation and reminders.
6. Coordinator can monitor and adjust reservations.

10. Optional Add-Ons
· Automated reminders (email or SMS) for upcoming bookings.
· Equipment booking (microscope, incubator, hood reservation separately).
· Lab usage analytics dashboard (hours per user, busiest days, etc.).
· Integration with your university email system for single sign-on.

✅ Summary
To answer your questions directly:
	Question
	Recommendation

	Should students have accounts?
	Yes. Only approved and trained students should have login access.

	Should there be a reservation table of days/hours?
	Yes. Implement an interactive calendar with real-time slot booking.

	Should there be a usage limit?
	Yes. Set daily/weekly limits to ensure fair access and maintain lab safety.

	Should applications be reviewed before account creation?
	Absolutely. Verify certificates and eligibility before issuing login credentials.



Would you like me to draft a mock-up webpage structure (HTML outline or WordPress content layout) showing how your reservation system page could look (with forms, calendar, and admin options)? That would give you or your web developer a concrete starting point.


here’s a professional, ready-to-customize HTML mock-up for your Cell Culture Laboratory webpage, designed for a Faculty of Pharmacy setting.
This version includes:
· Clean academic layout
· Navigation structure
· Section for Good Cell Culture Practice (detailed and well-organized)
· Safety and ethical guidelines
· Optional online reservation and contact sections
You (or your university web developer) can easily adapt this for WordPress, Drupal, or a standalone university website.

<!DOCTYPE html>
<html lang="en">
<head>
  <meta charset="UTF-8">
  <meta name="viewport" content="width=device-width, initial-scale=1.0">
  <title>Cell Culture Laboratory | Faculty of Pharmacy</title>
  <style>
    body {
      font-family: "Segoe UI", Tahoma, Geneva, Verdana, sans-serif;
      margin: 0;
      background-color: #fafafa;
      color: #222;
      line-height: 1.6;
    }

    header {
      background-color: #013a63;
      color: white;
      text-align: center;
      padding: 30px 10px;
    }

    nav {
      background-color: #02577a;
      text-align: center;
      padding: 10px 0;
    }

    nav a {
      color: white;
      text-decoration: none;
      margin: 0 15px;
      font-weight: bold;
    }

    nav a:hover {
      text-decoration: underline;
    }

    section {
      padding: 40px 60px;
      background: white;
      margin: 20px auto;
      max-width: 1200px;
      border-radius: 8px;
      box-shadow: 0 2px 6px rgba(0,0,0,0.1);
    }

    h1, h2, h3 {
      color: #013a63;
    }

    ul {
      list-style-type: disc;
      margin-left: 30px;
    }

    table {
      width: 100%;
      border-collapse: collapse;
      margin-top: 15px;
    }

    th, td {
      border: 1px solid #ccc;
      padding: 10px;
      text-align: left;
    }

    th {
      background-color: #e0f0ff;
    }

    footer {
      text-align: center;
      background-color: #013a63;
      color: white;
      padding: 15px;
      font-size: 0.9em;
    }
  </style>
</head>
<body>

  <!-- Header -->
  <header>
    <h1>Cell Culture Laboratory</h1>
    <h3>Faculty of Pharmacy | [Your University Name]</h3>
    <p>Ensuring Safety, Scientific Excellence, and Research Integrity</p>
  </header>

  <!-- Navigation -->
  <nav>
    <a href="#about">About</a>
    <a href="#facilities">Facilities</a>
    <a href="#goodpractice">Good Cell Culture Practice</a>
    <a href="#biosafety">Biosafety & Ethics</a>
    <a href="#reservation">Online Reservation</a>
    <a href="#contact">Contact</a>
  </nav>

  <!-- About Section -->
  <section id="about">
    <h2>About the Cell Culture Laboratory</h2>
    <p>
      The Cell Culture Laboratory at the Faculty of Pharmacy provides essential infrastructure 
      for teaching, research, and training in mammalian cell culture techniques. 
      Our facility supports pharmacy students and researchers in developing competencies 
      in aseptic handling, cell maintenance, cytotoxicity testing, and cellular response evaluation.
    </p>
    <p>
      Access to the laboratory is restricted to trained and certified students who have completed 
      biosafety and practical cell culture training.
    </p>
  </section>

  <!-- Facilities Section -->
  <section id="facilities">
    <h2>Laboratory Facilities</h2>
    <ul>
      <li>Class II Biosafety Cabinets</li>
      <li>CO<sub>2</sub> Incubators for mammalian cells</li>
      <li>Inverted Phase-Contrast Microscopes</li>
      <li>Refrigerated Centrifuges and Pipetting Systems</li>
      <li>Liquid Nitrogen Cryostorage System</li>
      <li>Water Bath and Autoclave</li>
      <li>Dedicated Sterile Work Zones and Waste Disposal Areas</li>
    </ul>
  </section>

  <!-- Good Cell Culture Practice Section -->
  <section id="goodpractice">
    <h2>Good Cell Culture Practice (GCCP)</h2>
    <p>
      Good Cell Culture Practice ensures safety, reproducibility, and scientific excellence 
      in all cell-based experiments. Adherence to these principles maintains research integrity 
      and prevents contamination or errors that could compromise data quality.
    </p>

    <h3>1. Aseptic Technique</h3>
    <ul>
      <li>Work only inside a certified Class II Biosafety Cabinet (BSC).</li>
      <li>Disinfect the cabinet and all tools with 70% ethanol before and after use.</li>
      <li>Minimize movement and avoid talking during aseptic procedures.</li>
      <li>Use sterile, single-use pipettes and filtered tips.</li>
      <li>Never reuse media or reagents across different cell lines.</li>
    </ul>

    <h3>2. Cell Monitoring and Maintenance</h3>
    <ul>
      <li>Check cultures daily for morphology, confluence, and contamination signs.</li>
      <li>Subculture cells at 70–90% confluence to maintain healthy growth.</li>
      <li>Use early-passage cells to minimize genetic drift.</li>
      <li>Maintain detailed records of passage number and culture history.</li>
    </ul>

    <h3>3. Cryopreservation and Revival</h3>
    <ul>
      <li>Freeze cells in 90% FBS + 10% DMSO at 1°C per minute.</li>
      <li>Store vials in liquid nitrogen for long-term preservation.</li>
      <li>Thaw rapidly at 37°C and remove DMSO promptly by centrifugation.</li>
      <li>Label vials clearly with cell name, passage number, and date.</li>
    </ul>

    <h3>4. Contamination Prevention</h3>
    <ul>
      <li>Use antibiotic-free media to detect hidden contamination early.</li>
      <li>Perform monthly mycoplasma testing using PCR or staining methods.</li>
      <li>Discard contaminated cultures immediately—do not attempt recovery.</li>
      <li>Clean incubators weekly with 70% ethanol and replace water trays regularly.</li>
    </ul>

    <h3>5. Avoiding Cell Line Misidentification and Cross-Contamination</h3>
    <ul>
      <li>Work with only one cell line at a time in the cabinet.</li>
      <li>Label all flasks and plates with full details (cell line, date, initials).</li>
      <li>Authenticate cell lines regularly via STR profiling.</li>
      <li>Use new aliquots from master stock after every 10–15 passages.</li>
    </ul>

    <h3>6. Data Integrity and Documentation</h3>
    <ul>
      <li>Record all experimental details in lab notebooks or digital logs.</li>
      <li>Include passage numbers, media used, and observations.</li>
      <li>Keep electronic backups of critical data and culture inventories.</li>
    </ul>

    <h3>7. Excellence Through Ethics and Safety</h3>
    <p>
      Safe and ethical research practices form the foundation of scientific excellence. 
      Students and researchers must uphold honesty, traceability, and respect for ethical approvals 
      in all experimental work.
    </p>
  </section>

  <!-- Biosafety Section -->
  <section id="biosafety">
    <h2>Biosafety and Ethical Guidelines</h2>
    <ul>
      <li>All personnel must complete biosafety and aseptic technique training.</li>
      <li>Handle all mammalian cells as potentially infectious materials.</li>
      <li>Follow proper biological waste segregation and autoclaving procedures.</li>
      <li>Obtain ethical clearance for any human or animal-derived material.</li>
      <li>Report any incidents, spills, or exposures immediately to the coordinator.</li>
    </ul>
  </section>

  <!-- Reservation Section -->
  <section id="reservation">
    <h2>Online Reservation System</h2>
    <p>
      Access to the Cell Culture Laboratory is by online reservation only. 
      Approved and trained students may log in to book time slots for specific activities.
    </p>

    <h3>Booking Rules</h3>
    <table>
      <tr>
        <th>Policy</th>
        <th>Details</th>
      </tr>
      <tr>
        <td>Eligibility</td>
        <td>Only students with valid biosafety and cell culture training certificates.</td>
      </tr>
      <tr>
        <td>Maximum Booking Time</td>
        <td>2–3 hours per day per student.</td>
      </tr>
      <tr>
        <td>Advance Booking</td>
        <td>Allowed up to 14 days ahead.</td>
      </tr>
      <tr>
        <td>Cancellation</td>
        <td>Must cancel at least 24 hours in advance.</td>
      </tr>
      <tr>
        <td>Approval</td>
        <td>All bookings subject to coordinator approval.</td>
      </tr>
    </table>

    <p><em>Login system and calendar integration to be added by web administrator.</em></p>
  </section>

  <!-- Contact Section -->
  <section id="contact">
    <h2>Contact Information</h2>
    <p>
      <strong>Cell Culture Laboratory</strong><br>
      Faculty of Pharmacy, [Your University Name]<br>
      📍 [University Address]<br>
      📧 <a href="mailto:your.email@university.edu">your.email@university.edu</a><br>
      ☎️ [Phone Number]
    </p>
  </section>

  <!-- Footer -->
  <footer>
    &copy; 2025 Faculty of Pharmacy | Cell Culture Laboratory | All rights reserved.
  </footer>

</body>
</html>

✅ How to Use or Customize
1. Replace bracketed text (e.g., [Your University Name]) with your details.
2. Your IT/web team can connect the reservation section to a calendar or database (e.g., via WordPress plugin or custom PHP/Python script).
3. The Good Cell Culture Practice section already integrates your safety, efficacy, and excellence principles — suitable for both educational and operational use.
4. You can add a PDF download button for the full lab manual.

Would you like me to extend this mock-up with a functional reservation form and login system (HTML + basic PHP or JavaScript logic) to show how students could actually request or book a time slot?
You said:
yes please
ChatGPT said:
Excellent — below is a complete mock-up HTML + basic PHP/JavaScript structure that includes:
✅ A login and registration system (simulated for now)
✅ A time-slot reservation form and dynamic calendar table
✅ Integration with your Good Cell Culture Practice and Safety Guidelines sections
This is not yet connected to a live database (for security reasons), but it’s written so your university’s IT or web developer can easily extend it with PHP/MySQL or another backend system.

<!DOCTYPE html>
<html lang="en">
<head>
  <meta charset="UTF-8" />
  <meta name="viewport" content="width=device-width, initial-scale=1.0" />
  <title>Cell Culture Laboratory | Faculty of Pharmacy</title>
  <style>
    body {
      font-family: "Segoe UI", Arial, sans-serif;
      background: #f5f7fa;
      margin: 0;
      color: #222;
    }

    header {
      background: #003366;
      color: white;
      padding: 25px;
      text-align: center;
    }

    nav {
      background: #00509e;
      text-align: center;
      padding: 10px;
    }

    nav a {
      color: white;
      text-decoration: none;
      margin: 0 15px;
      font-weight: bold;
    }

    section {
      max-width: 1200px;
      margin: 20px auto;
      background: white;
      border-radius: 6px;
      box-shadow: 0 2px 6px rgba(0,0,0,0.1);
      padding: 30px;
    }

    h2 {
      color: #003366;
      border-bottom: 2px solid #cce0ff;
      padding-bottom: 6px;
    }

    table {
      width: 100%;
      border-collapse: collapse;
      margin-top: 15px;
    }

    th, td {
      border: 1px solid #ccc;
      padding: 10px;
      text-align: center;
    }

    th {
      background: #e8f0ff;
    }

    button {
      background: #00509e;
      color: white;
      border: none;
      padding: 10px 15px;
      border-radius: 5px;
      cursor: pointer;
    }

    button:hover {
      background: #0072ce;
    }

    input, select {
      padding: 8px;
      margin: 5px;
      border: 1px solid #ccc;
      border-radius: 4px;
    }

    #loginForm, #reservationForm {
      margin-top: 15px;
    }

    .success {
      color: green;
      font-weight: bold;
    }

    footer {
      background: #003366;
      color: white;
      text-align: center;
      padding: 15px;
      margin-top: 40px;
    }
  </style>
</head>
<body>

<header>
  <h1>Cell Culture Laboratory</h1>
  <h3>Faculty of Pharmacy | [Your University Name]</h3>
  <p>Ensuring Safety, Scientific Excellence, and Research Integrity</p>
</header>

<nav>
  <a href="#about">About</a>
  <a href="#goodpractice">GCCP</a>
  <a href="#biosafety">Biosafety</a>
  <a href="#reservation">Reservations</a>
  <a href="#contact">Contact</a>
</nav>

<section id="about">
  <h2>About the Laboratory</h2>
  <p>The Cell Culture Laboratory supports basic mammalian cell culture training and research. Access is restricted to students who have completed certified biosafety and practical cell culture courses.</p>
</section>

<section id="goodpractice">
  <h2>Good Cell Culture Practice (GCCP)</h2>
  <h3>1. Aseptic Technique</h3>
  <ul>
    <li>Always work within a certified Class II biosafety cabinet.</li>
    <li>Clean all surfaces with 70% ethanol before and after each session.</li>
    <li>Use sterile, single-use pipettes and filter tips.</li>
  </ul>

  <h3>2. Contamination Control</h3>
  <ul>
    <li>Perform monthly mycoplasma testing and discard contaminated cultures immediately.</li>
    <li>Keep incubators clean; change water trays weekly.</li>
  </ul>

  <h3>3. Cryopreservation and Revival</h3>
  <ul>
    <li>Freeze in 90% FBS + 10% DMSO at −1°C/min rate.</li>
    <li>Store in liquid nitrogen, clearly labeled.</li>
  </ul>

  <h3>4. Documentation and Ethics</h3>
  <ul>
    <li>Maintain accurate lab records and traceability of all cultures.</li>
    <li>Follow ethical and biosafety approval procedures for all human or animal-derived materials.</li>
  </ul>
</section>

<section id="biosafety">
  <h2>Biosafety & Ethical Conduct</h2>
  <ul>
    <li>All lab users must complete biosafety and aseptic training.</li>
    <li>Follow BSL-2 containment procedures at all times.</li>
    <li>Report spills or exposures immediately to the lab coordinator.</li>
  </ul>
</section>

<section id="reservation">
  <h2>Online Reservation System</h2>
  <p>Only approved and trained students can book lab sessions. Each user is limited to <strong>3 hours per day</strong> and must cancel reservations at least 24 hours in advance.</p>

  <!-- LOGIN FORM -->
  <div id="loginSection">
    <h3>Login for Approved Users</h3>
    <form id="loginForm">
      <label>Email:</label>
      <input type="email" id="email" required placeholder="student@university.edu" /><br>
      <label>Password:</label>
      <input type="password" id="password" required placeholder="********" /><br>
      <button type="submit">Login</button>
    </form>
    <p id="loginMessage"></p>
  </div>

  <!-- RESERVATION FORM (hidden until login) -->
  <div id="reservationForm" style="display:none;">
    <h3>Book Your Lab Session</h3>
    <form onsubmit="bookSlot(event)">
      <label for="day">Select Day:</label>
      <select id="day" required>
        <option value="">--Choose--</option>
        <option>Monday</option>
        <option>Tuesday</option>
        <option>Wednesday</option>
        <option>Thursday</option>
        <option>Friday</option>
      </select>
      <label for="time">Select Time:</label>
      <select id="time" required>
        <option value="">--Choose--</option>
        <option>08:00 - 10:00</option>
        <option>10:00 - 12:00</option>
        <option>13:00 - 15:00</option>
        <option>15:00 - 17:00</option>
      </select>
      <label for="activity">Activity:</label>
      <input type="text" id="activity" required placeholder="e.g., Cell passage, microscopy" />
      <button type="submit">Reserve Slot</button>
    </form>
    <p id="reserveMessage"></p>

    <h3>Current Reservations (Demo Table)</h3>
    <table id="reservationTable">
      <tr><th>Day</th><th>Time</th><th>Activity</th><th>Booked By</th></tr>
    </table>
  </div>

</section>

<section id="contact">
  <h2>Contact Information</h2>
  <p>
    <strong>Cell Culture Laboratory</strong><br>
    Faculty of Pharmacy, [Your University Name]<br>
    📧 <a href="mailto:your.email@university.edu">your.email@university.edu</a><br>
    ☎️ [Your Phone Number]
  </p>
</section>

<footer>
  &copy; 2025 Faculty of Pharmacy | Cell Culture Laboratory | All Rights Reserved
</footer>

<script>
// ---- SIMULATED LOGIN ----
const validUser = {
  email: "student@university.edu",
  password: "cellculture123"
};

document.getElementById("loginForm").addEventListener("submit", function(e) {
  e.preventDefault();
  const email = document.getElementById("email").value;
  const pass = document.getElementById("password").value;
  const msg = document.getElementById("loginMessage");

  if (email === validUser.email && pass === validUser.password) {
    msg.innerHTML = "<span class='success'>Login successful! Welcome.</span>";
    document.getElementById("loginSection").style.display = "none";
    document.getElementById("reservationForm").style.display = "block";
  } else {
    msg.style.color = "red";
    msg.textContent = "Invalid login. Please check your credentials.";
  }
});

// ---- BOOKING FUNCTIONALITY (DEMO) ----
function bookSlot(event) {
  event.preventDefault();
  const day = document.getElementById("day").value;
  const time = document.getElementById("time").value;
  const activity = document.getElementById("activity").value;
  const table = document.getElementById("reservationTable");
  const message = document.getElementById("reserveMessage");

  const row = table.insertRow();
  row.insertCell(0).textContent = day;
  row.insertCell(1).textContent = time;
  row.insertCell(2).textContent = activity;
  row.insertCell(3).textContent = validUser.email;

  message.innerHTML = "<span class='success'>Reservation confirmed for " + day + " (" + time + ").</span>";

  // Reset form
  document.querySelector("#reservationForm form").reset();
}
</script>

</body>
</html>

💡 How this demo works
· Users “log in” with a sample credential (student@university.edu / cellculture123).
· Once logged in, the reservation form appears.
· Students can select day, time, and activity, and it adds the booking to the table dynamically.
· In a real deployment, your developer would connect this to:
· A MySQL or PostgreSQL database to save users and reservations.
· Email notifications for confirmations.
· Secure authentication (e.g., via university login).

🧩 Recommended Backend Additions
For a fully functional system:
1. Database Tables
· users (id, name, email, certificate_path, approved_by, role)
· reservations (id, user_id, day, time, activity, status)
2. PHP Scripts
· register.php — handle certificate upload and approval
· login.php — secure authentication
· reserve.php — store booking in the database
· admin_dashboard.php — allow coordinator to manage approvals and view logs




Standard Operating Procedures (SOPs) — Cell Culture Laboratory
Faculty of Pharmacy, [Your University Name]
Prepared by: [Your Name, PhD]
Position: Associate Professor, Cell Culture Lab Coordinator
Purpose:
This document provides an overview of the standard operating procedures (SOPs) for the major instruments and equipment in the Cell Culture Laboratory. These SOPs ensure safe, effective, and reproducible laboratory operations while maintaining biosafety and research integrity.

🔬 1. Class II Biosafety Cabinet (BSC)
Purpose:
To provide a sterile and contained environment for handling mammalian cells, preventing contamination of cultures and protection of the user and environment.
Procedure Overview:
1. Switch on the blower and UV light (for 15 min) before work to disinfect the interior.
2. Turn off the UV and switch on fluorescent lighting before entering.
3. Disinfect working surface with 70% ethanol before and after use.
4. Maintain a clean-to-dirty workflow; avoid overloading the work area.
5. Keep airflow unobstructed (do not block the back grille).
6. After work, close the sash, disinfect, and run blower for 10 minutes before shutdown.
Safety:
Always wear a lab coat, gloves, and mask. Avoid open flames inside the BSC.

🌡️ 2. CO₂ Incubator (37°C, 5% CO₂)
Purpose:
To provide controlled temperature, humidity, and CO₂ levels for optimal cell growth.
Procedure Overview:
1. Set parameters: 37°C, 5% CO₂, 95% humidity.
2. Use sterile distilled water in the humidity tray.
3. Regularly clean internal surfaces with 70% ethanol.
4. Do not open the door unnecessarily; minimize temperature/CO₂ fluctuations.
5. Monitor CO₂ levels weekly with an external analyzer if available.
Safety:
Handle the CO₂ cylinder carefully; ensure proper gas regulator function.

🔬 3. Inverted Microscope
Purpose:
To observe cell morphology and growth conditions in culture vessels.
Procedure Overview:
1. Turn on the light source and adjust intensity.
2. Place flask/dish on the stage carefully; avoid contact with objectives.
3. Focus using low magnification first.
4. Clean lenses with lens paper only.
5. Switch off light and cover the microscope after use.
Safety:
Avoid touching lenses with gloves or any solvents.

🌀 4. Refrigerated Centrifuge
Purpose:
To pellet cells or separate components at controlled temperature and speed.
Procedure Overview:
1. Balance tubes accurately opposite each other.
2. Set speed (RPM/RCF) and temperature (usually 4°C).
3. Close lid securely before starting.
4. Wait until rotor stops completely before opening.
5. Clean the chamber with 70% ethanol weekly.
Safety:
Do not open the lid while the rotor is spinning. Inspect rotors for cracks regularly.

💧 5. Water Bath
Purpose:
To warm reagents, media, or thaw cell suspensions evenly.
Procedure Overview:
1. Fill with distilled water to marked level.
2. Set desired temperature (commonly 37°C).
3. Use floating racks for tubes/flasks.
4. Replace water weekly; add biocide if available to prevent microbial growth.
Safety:
Avoid electrical contact with water; keep cords dry.

♨️ 6. Autoclave
Purpose:
To sterilize culture media, consumables, and biohazard waste using pressurized steam.
Procedure Overview:
1. Load items ensuring steam penetration (do not overfill).
2. Set cycle: 121°C, 15 psi, 15–20 minutes (typical).
3. Allow chamber pressure to return to zero before opening.
4. Dry or store sterilized items appropriately.
Safety:
Wear heat-resistant gloves and face shield when unloading. Never open under pressure.

🧊 7. Liquid Nitrogen Cryostorage
Purpose:
For long-term storage of frozen cell stocks.
Procedure Overview:
1. Wear cryogloves, lab coat, and face shield.
2. Handle cryovials using forceps.
3. Ensure labels are waterproof and legible.
4. Refill liquid nitrogen when levels drop.
5. Keep an inventory of stored samples.
Safety:
Avoid skin contact with liquid nitrogen; ensure ventilation to prevent asphyxiation.

💉 8. Pipettors and Sterile Consumables
Purpose:
For accurate liquid handling and transfer in aseptic conditions.
Procedure Overview:
1. Calibrate pipettes regularly.
2. Use sterile, filtered tips for cell culture.
3. Avoid touching non-sterile surfaces.
4. Dispose of tips in biohazard waste.
5. Wipe pipettor with 70% ethanol after use.
Safety:
Do not exceed maximum volume or immerse the pipette body in liquid.

🔥 9. Thermal Cycler
Purpose:
For PCR amplification of DNA fragments.
Procedure Overview:
1. Program desired thermal cycling parameters.
2. Use PCR-grade reagents and sterile conditions.
3. Seal reaction tubes to prevent evaporation.
4. After run, store amplified products appropriately.
Safety:
Avoid touching the heated block after operation.

💡 10. Real-Time PCR (qPCR) System
Purpose:
Quantitative analysis of DNA amplification using fluorescent dyes or probes.
Procedure Overview:
1. Prepare reaction mixes in clean, designated PCR area.
2. Load samples evenly in optical-grade plates/tubes.
3. Configure thermal and detection parameters via software.
4. Review amplification plots and melting curves after the run.
Safety:
Avoid cross-contamination by separating pre- and post-PCR areas.

⚡ 11. Electroporation Unit
Purpose:
To introduce DNA/RNA into cells via electrical pulses.
Procedure Overview:
1. Use sterile cuvettes and chilled cell suspensions.
2. Set voltage and pulse time according to protocol.
3. Immediately transfer cells to recovery medium.
4. Clean electrodes and chamber after use.
Safety:
Avoid contact with electrodes; ensure the chamber is dry before operation.

🔥 12. Hot Plate and Magnetic Stirrer
Purpose:
To heat and mix solutions evenly.
Procedure Overview:
1. Place container centrally on plate.
2. Adjust heat and stirring speed gradually.
3. Use appropriate magnetic stir bar.
4. Turn off before removing container.
Safety:
Do not leave unattended; handle hot vessels with gloves.

🧫 13. Bench-Top Bioreactor
Purpose:
To culture cells or microorganisms under controlled conditions.
Procedure Overview:
1. Sterilize vessel and sensors before use.
2. Connect gas, temperature, and pH controls.
3. Inoculate aseptically.
4. Monitor DO, pH, and agitation via control panel.
5. Harvest and clean system after use.
Safety:
Operate under supervision; follow sterilization and cleaning protocols strictly.

⚡ 14. Gel Electrophoresis Unit
Purpose:
To separate nucleic acids or proteins by size and charge.
Procedure Overview:
1. Prepare gel (agarose or polyacrylamide) and buffer.
2. Load samples carefully using micropipette.
3. Run at recommended voltage until bands separate.
4. Stain and visualize using UV or blue light.
Safety:
Wear UV-blocking goggles when visualizing DNA gels.

🧫 15. Refrigerator Shaker Incubator
Purpose:
For shaking incubation of microbial or cell suspension cultures.
Procedure Overview:
1. Set desired temperature and RPM.
2. Balance flasks symmetrically.
3. Clean chamber with disinfectant weekly.
4. Do not overload platform.
Safety:
Ensure flasks are tightly closed to prevent spillage.

🌡️ 16. Drying Oven
Purpose:
To dry sterilized glassware and materials.
Procedure Overview:
1. Preheat oven to required temperature.
2. Load dry materials only (no plastics).
3. Allow adequate cooling before removal.
Safety:
Use heat-resistant gloves; do not block air vents.

⚗️ 17. pH Meter
Purpose:
To measure pH of media or buffer solutions accurately.
Procedure Overview:
1. Calibrate using standard pH 4, 7, and 10 buffers.
2. Rinse electrode with distilled water between samples.
3. Store electrode in storage solution (not dry).
Safety:
Handle electrodes gently; avoid mechanical shock.

⚖️ 18. Analytical Balance (0.0000 Scale)
Purpose:
For precise weighing of reagents and chemicals.
Procedure Overview:
1. Level balance before use.
2. Use clean weighing boats or paper.
3. Avoid drafts or vibration during measurement.
4. Clean weighing chamber after use.
Safety:
Do not overload beyond maximum capacity.

🧪 19. Chemical Biosafety Cabinet (Fume Hood)
Purpose:
To safely handle volatile or hazardous chemicals, protecting the user from fumes.
Procedure Overview:
1. Switch on blower 10 min before work.
2. Keep sash at recommended height.
3. Work at least 15 cm inside the hood.
4. Keep airflow unobstructed.
5. Clean surfaces with detergent after use.
Safety:
Never use the hood for biological materials. Avoid rapid movements that disrupt airflow.

📋 General Notes
· All instruments must be logged in the equipment usage record book.
· Report any malfunction or calibration issue to the lab coordinator immediately.
· Students must never operate specialized instruments without prior training or supervision.
· Maintain proper personal protective equipment (PPE) at all times.

Would you like me to format this SOP collection into a print-ready manual (PDF layout with cover page, version control, and signature fields) — or into a web version (HTML for your lab website, with collapsible sections for each instrument)?
Top of Form

Bottom of Form


Cell Culture Laboratory — Equipment SOP Manual
Faculty of Pharmacy, [Your University Name]
Prepared by: [Your Full Name, PhD]
Position: Associate Professor and Cell Culture Lab Coordinator
Purpose:
To ensure safe, efficient, and standardized operation of all major instruments in the Cell Culture Laboratory.
These SOPs are designed to promote biosafety, equipment integrity, and Good Laboratory Practice (GLP).

1. Class II Biosafety Cabinet (BSC)
Purpose and Principle
The BSC provides a sterile work area for aseptic handling of mammalian cells while protecting the operator and the environment from exposure to aerosols and contaminants. It uses HEPA-filtered vertical laminar airflow to maintain sterility.
Basic Usage Tutorial
1. Switch on the blower and UV light for 15–20 minutes before starting.
2. Turn off the UV, switch on fluorescent light and blower.
3. Wipe the interior surfaces with 70% ethanol.
4. Arrange all materials within arm’s reach: clean (left) → work zone (center) → waste (right).
5. Work slowly; avoid blocking the back air grille.
6. After finishing, remove materials, wipe surfaces with ethanol, and run blower for 10 min before shutdown.
Maintenance
· Replace HEPA filters annually or when airflow fails certification.
· Inspect airflow velocity quarterly.
· Keep a BSC usage log.
· Calibrate and certify the cabinet yearly.
Good Laboratory Practice
· Never use open flames inside.
· Do not overcrowd the workspace.
· Always wear PPE (gloves, lab coat, face mask).
· Avoid sudden movements to maintain laminar flow.

2. CO₂ Incubator (37°C, 5% CO₂)
Purpose and Principle
Provides optimal environmental conditions (temperature, humidity, CO₂) for mammalian cell growth.
Basic Usage Tutorial
1. Confirm set points: 37°C, 5% CO₂, 95% humidity.
2. Check water pan for distilled water (for humidity).
3. Label flasks before placing inside.
4. Do not open the door frequently; minimize fluctuations.
5. Record daily temperature and CO₂ level in logbook.
Maintenance
· Clean chamber weekly with 70% ethanol.
· Remove shelves monthly and autoclave.
· Replace CO₂ cylinder when pressure is low.
· Calibrate CO₂ sensor every 6–12 months.
Good Laboratory Practice
· Avoid storing expired media.
· Use antibiotic-free media when possible.
· Regularly check for fungal or bacterial contamination.

3. Inverted Microscope
Purpose
Used for observing live cells in flasks or dishes from the bottom side.
Usage Tutorial
1. Turn on illumination and adjust brightness.
2. Select objective (4×, 10×, 20×, or 40×).
3. Focus using coarse knob first, then fine adjustment.
4. Clean lenses with lens paper and appropriate cleaning solution.
5. Switch off light after use and cover microscope.
Maintenance
· Clean lenses weekly.
· Keep dust cover in place when idle.
· Avoid vibration or shocks to the instrument.
Good Laboratory Practice
· Handle slides and flasks gently.
· Record cell morphology changes regularly.
· Never use ethanol on coated optical parts.

4. Refrigerated Centrifuge
Purpose
Used to pellet cells and separate components at controlled temperature.
Usage Tutorial
1. Balance tubes with equal mass and opposite positions.
2. Set required RPM/RCF and temperature (usually 4°C).
3. Close lid securely and start.
4. Wait for full stop before opening lid.
5. Remove samples immediately after centrifugation.
Maintenance
· Clean rotor and chamber weekly.
· Inspect for corrosion or cracks.
· Calibrate speed and temperature annually.
· Lubricate rotor seals as recommended.
Good Laboratory Practice
· Never exceed recommended rotor speed.
· Use proper tube type and fill volume.
· Keep a centrifuge usage log for sample tracking.

5. Water Bath
Purpose
Maintains constant temperature for warming reagents, media, or thawing frozen materials.
Usage Tutorial
1. Fill bath with distilled water to indicated level.
2. Set temperature (usually 37°C).
3. Insert containers; ensure caps are secure.
4. Avoid splashing or immersion of electrical parts.
Maintenance
· Replace water weekly; clean with mild detergent.
· Add biocide to prevent microbial growth.
· Calibrate temperature monthly using a thermometer.
Good Laboratory Practice
· Do not mix biological and chemical materials in the same bath.
· Avoid cross-contamination by sealing containers.

6. Autoclave
Purpose
Sterilizes materials using steam under pressure.
Usage Tutorial
1. Load materials allowing free steam flow.
2. Select sterilization cycle: 121°C, 15 psi, 15–20 min.
3. Let pressure return to zero before opening.
4. Dry sterilized items before storage.
Maintenance
· Clean chamber weekly.
· Check gasket integrity monthly.
· Calibrate temperature and pressure gauges annually.
Good Laboratory Practice
· Do not overfill.
· Label autoclaved materials with date and initials.
· Always wear heat-resistant gloves and face shield.

7. Liquid Nitrogen Cryostorage
Purpose
For long-term cell preservation at −196°C.
Usage Tutorial
1. Wear cryogloves, face shield, and lab coat.
2. Handle vials with cryotongs.
3. Keep vials organized by inventory number.
4. Limit exposure time; replace lid quickly.
Maintenance
· Check liquid nitrogen level daily.
· Top up when level drops below 2/3 capacity.
· Inspect storage vessel for frost or leaks.
Good Laboratory Practice
· Use pre-labeled, waterproof cryovials.
· Record entry/removal of each sample in a log.
· Never use glass containers for storage.

8. Pipettors and Sterile Consumables
Purpose
For precise liquid measurement and transfer.
Usage Tutorial
1. Set desired volume before use.
2. Attach sterile tip firmly.
3. Aspirate slowly to avoid bubbles.
4. Dispense gently at an angle against vessel wall.
5. Discard tip after single use.
Maintenance
· Clean exterior with 70% ethanol.
· Calibrate quarterly.
· Store vertically on a pipette stand.
Good Laboratory Practice
· Use filter tips for cell culture.
· Avoid touching tip ends to non-sterile surfaces.
· Never exceed the volume range of pipette.

9. Thermal Cycler
Purpose
Performs programmed cycles for DNA amplification (PCR).
Usage Tutorial
1. Program thermal cycles (denaturation, annealing, extension).
2. Load sealed tubes into thermal block.
3. Start the program and monitor status.
4. Retrieve samples after cooling.
Maintenance
· Clean thermal block with lint-free tissue.
· Check calibration yearly.
· Keep the lid spring tension balanced.
Good Laboratory Practice
· Use dedicated PCR workspace.
· Prevent aerosol contamination.
· Keep a log of all PCR runs.

10. Real-Time PCR (qPCR)
Purpose
Quantifies DNA amplification using fluorescence.
Usage Tutorial
1. Prepare reactions in a clean pre-PCR area.
2. Seal optical tubes or plates properly.
3. Load samples evenly into instrument.
4. Use appropriate software for data analysis.
Maintenance
· Clean optical components with lens tissue.
· Update software regularly.
· Perform optical calibration annually.
Good Laboratory Practice
· Separate pre- and post-PCR areas.
· Use no-template controls.
· Store reagents on ice during setup.

11. Electroporation
Purpose
Facilitates gene transfer via electrical pulse.
Usage Tutorial
1. Prepare cell suspension in electroporation buffer.
2. Add DNA/RNA construct.
3. Transfer to electroporation cuvette.
4. Apply pulse as per protocol.
5. Recover cells immediately in fresh medium.
Maintenance
· Clean cuvette holders and chamber.
· Verify voltage delivery system periodically.
Good Laboratory Practice
· Use sterile, dry cuvettes.
· Follow voltage/time parameters carefully.
· Keep an electroporation log.

12. Hot Plate and Magnetic Stirrer
Purpose
For uniform heating and mixing of solutions.
Usage Tutorial
1. Place container centrally on plate.
2. Insert magnetic stir bar.
3. Adjust heat and stir settings slowly.
4. Monitor until solution is uniform.
Maintenance
· Clean surface after use.
· Check magnetic rotation and temperature accuracy.
Good Laboratory Practice
· Do not heat flammable solvents without supervision.
· Avoid overheating or unattended operation.

13. Bench-top Bioreactor
Purpose
Supports controlled culture of cells or microbes.
Usage Tutorial
1. Assemble and sterilize bioreactor vessel.
2. Connect pH, DO, temperature, and agitation sensors.
3. Inoculate aseptically.
4. Monitor parameters and record continuously.
5. Harvest and clean system post-run.
Maintenance
· Calibrate sensors monthly.
· Autoclave vessel and accessories after each run.
Good Laboratory Practice
· Keep detailed batch records.
· Ensure gas filters are sterile and functional.

14. Electrophoresis Unit
Purpose
Separates biomolecules by charge and size.
Usage Tutorial
1. Prepare gel and running buffer.
2. Load samples into wells carefully.
3. Run at specified voltage.
4. Stain, destain, and visualize bands safely.
Maintenance
· Rinse apparatus after each use.
· Inspect electrodes for corrosion.
Good Laboratory Practice
· Use appropriate PPE.
· Dispose of gels and buffers as chemical waste.

15. Refrigerator Shaker Incubator
Purpose
For shaking incubation of cultures.
Usage Tutorial
1. Balance flasks symmetrically.
2. Set temperature and shaking speed.
3. Start shaker and monitor intermittently.
Maintenance
· Clean interior weekly.
· Lubricate bearings annually.
Good Laboratory Practice
· Avoid overloading.
· Secure flasks with clamps.

16. Drying Oven
Purpose
Dries and sterilizes glassware.
Usage Tutorial
1. Preheat to required temperature.
2. Load dry items; avoid plastic.
3. Allow to cool before removal.
Maintenance
· Clean chamber monthly.
· Check temperature calibration annually.
Good Laboratory Practice
· Label sterilized items with date.
· Keep oven dry and dust-free.

17. pH Meter
Purpose
Measures acidity/alkalinity of solutions.
Usage Tutorial
1. Calibrate using pH 4.0, 7.0, 10.0 standards.
2. Rinse electrode between samples.
3. Immerse in sample and record pH.
Maintenance
· Store electrode in storage buffer.
· Replace electrode as per manufacturer’s life cycle.
Good Laboratory Practice
· Never wipe electrode dry.
· Avoid sample cross-contamination.

18. Analytical Balance (0.0000 Scale)
Purpose
Measures small mass accurately.
Usage Tutorial
1. Level the balance and tare before weighing.
2. Use clean weighing paper/boats.
3. Close draft shield during measurement.
Maintenance
· Clean chamber daily.
· Calibrate monthly using certified weights.
Good Laboratory Practice
· Avoid air drafts and vibration.
· Never overload.

19. Chemical Biosafety Cabinet (Fume Hood)
Purpose
Protects users from chemical vapors and fumes.
Usage Tutorial
1. Switch on blower 10–15 min before work.
2. Keep sash at recommended height.
3. Work at least 15 cm inside the hood.
4. Keep exhaust unblocked.
5. Run blower for 5 min after finishing.
Maintenance
· Replace filters as per schedule.
· Test airflow annually.
· Clean surfaces weekly with mild detergent.
Good Laboratory Practice
· Do not store chemicals permanently inside.
· Avoid fast hand movements disrupting airflow.

✅ General Lab-Wide Good Practices
· Always wear PPE (lab coat, gloves, mask).
· Maintain equipment usage logs for traceability.
· Report malfunctions immediately to the lab coordinator.
· Perform periodic biosafety audits and recalibrations.
· Never operate unfamiliar equipment without training.
· Maintain clean, organized, and clutter-free work areas.
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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.



🧫 دستورالعمل تجهیزات آزمایشگاه کشت سلول (نسخه توسعه یافته)
دانشکده داروسازی — مرکز کشت سلولی
تهیه کننده: [نام شما، دکترا]
سمت: استاد همکار و هماهنگ‌کننده آزمایشگاه کشت سلول

۱. کابین ایمنی زیستی کلاس II (BSC)
هدف / توضیح
BSC یک محیط کار تهویه‌شده در آزمایشگاه است که شرایط استریل برای انجام کارهای کشت سلولی فراهم می‌کند. این کابین نمونه را از آلودگی محافظت می‌کند و اپراتور را از مواجهه با آئروسل‌های احتمالی آلوده از طریق فیلتر HEPA محافظت می‌کند.
اصل کار
هوای فیلترشده به سمت پایین جریان می‌یابد تا استریلیتی حفظ شود؛ هوای آلوده از طریق فیلتر HEPA مکیده می‌شود تا ایمنی زیستی فراهم شود.
روش استفاده
1. ۲۰ دقیقه قبل از شروع کار، فن و چراغ UV را روشن کنید تا سطح داخلی استریل شود.
2. قبل از کار، چراغ UV را خاموش کرده و نور فلورسنت و جریان هوا را روشن کنید.
3. سطح داخلی را با اتانول ۷۰٪ تمیز کنید.
4. فقط وسایل لازم را داخل کابین قرار دهید.
5. وسایل را از منطقه تمیز → کار → زباله مرتب کنید.
6. تمام عملیات را ۱۰–۱۵ سانتی‌متر داخل کابین انجام دهید.
7. آرام کار کنید تا جریان لامینار هوا مختل نشود.
8. بعد از پایان کار، وسایل را بردارید، سطح را ضدعفونی کنید، فن را ۱۰ دقیقه روشن نگه دارید و سپس خاموش کنید.
نگهداری
· فیلترهای HEPA سالانه یا در صورت کاهش جریان هوا تعویض شوند.
· جریان هوا هر ۶ ماه یکبار تست شود.
· از نگهداری وسایل داخل کابین خودداری شود.
رعایت ایمنی و اصول کار
· شعله باز داخل کابین استفاده نشود.
· همیشه از دستکش و روپوش استفاده کنید.
· در حین کار صحبت و حرکت کم باشد.

۲. انکوباتور CO₂ (۳۷°C، ۵٪ CO₂)
هدف / توضیح
فضایی با شرایط کنترل‌شده (دمای ۳۷°C، رطوبت و CO₂) برای رشد سلول‌های پستانداران فراهم می‌کند.
اصل کار
دمای فیزیولوژیکی با استفاده از ترموستات، سیستم کنترل CO₂ و مخزن آب حفظ می‌شود.
روش استفاده
1. بررسی دما = ۳۷°C، CO₂ = ۵٪، رطوبت = ۹۵٪.
2. مخزن آب را با آب مقطر پر کنید.
3. فلاسک‌ها و پلیت‌ها را با فاصله مناسب روی قفسه‌ها قرار دهید.
4. درب را زیاد باز نکنید.
5. روزانه دما و CO₂ را ثبت کنید.
نگهداری
· هفتگی محفظه را با اتانول ۷۰٪ تمیز کنید.
· ماهانه قفسه‌ها و سینی را اتوکلاو کنید.
· سیلندر CO₂ را در صورت نیاز تعویض کنید.
· حسگرها را هر ۶–۱۲ ماه کالیبره کنید.
اصول کار
· فقط از آب مقطر استریل استفاده شود.
· از شلوغی بیش از حد خودداری شود.
· آلودگی را مرتب بررسی کنید.

۳. میکروسکوپ وارونه
هدف / توضیح
برای مشاهده سلول‌های زنده در فلاسک‌ها یا پلیت‌ها از پایین استفاده می‌شود. برای بررسی مورفولوژی، تراکم و آلودگی سلولی ضروری است.
اصل کار
لنزهای شیئی زیر صفحه قرار دارند؛ نور از پایین نمونه عبور می‌کند و امکان مشاهده از پایین ظرف فراهم می‌شود.
روش استفاده
1. روشنایی را روشن کرده و شدت نور را تنظیم کنید.
2. ظرف کشت را روی صحنه قرار دهید.
3. با بزرگنمایی ۴× سلول‌ها را پیدا کنید؛ فوکوس را تنظیم کنید.
4. در صورت نیاز به بزرگنمایی بالاتر بروید.
5. مشاهدات را ثبت کنید؛ از نوردهی طولانی خودداری کنید.
6. بعد از استفاده، نور را خاموش و میکروسکوپ را پوشش دهید.
نگهداری
· اپتیک‌ها را با دستمال لنز تمیز کنید.
· بعد از استفاده پوشش گرد و غبار را قرار دهید.
· سالانه کالیبراسیون و تنظیم اپتیک انجام شود.
اصول کار
· از لمس لنزها خودداری کنید.
· هنگام جابجایی میکروسکوپ از هر دو دست استفاده کنید.
· ظروف کشت خارج از BSC باز نشوند.

۴. سانتریفیوژ یخچال‌دار
هدف / توضیح
برای جداسازی سلول‌ها، اجزای زیرسلولی یا رسوبات از محلول با کنترل دما استفاده می‌شود.
اصل کار
چرخش با سرعت بالا نیروی گریز از مرکز ایجاد می‌کند و ذرات را بر اساس جرم و چگالی ته‌نشین می‌کند.
روش استفاده
1. لوله‌ها را دقیقاً بر اساس جرم تراز کنید.
2. لوله‌ها را متقارن مقابل هم قرار دهید.
3. سرعت و دما (معمولاً ۴°C) را تنظیم کنید.
4. اجرا را شروع کنید و تا توقف کامل منتظر بمانید.
5. نمونه‌ها را بلافاصله بردارید تا گرم نشوند.
نگهداری
· هفتگی روتور و محفظه تمیز شود.
· در صورت نیاز، مهر و موم روتور روغن‌کاری شود.
· سالانه سرعت و دما کالیبره شود.
اصول کار
· هرگز سرعت روتور را بیش از حد توصیه شده نکنید.
· لوله‌ها را قبل از استفاده بررسی کنید.
· هر استفاده را در دفتر ثبت کنید.

۵. حمام آب
هدف / توضیح
برای گرم کردن محیط‌ها، معرف‌ها یا ذوب کردن نمونه‌های منجمد استفاده می‌شود.
اصل کار
آب گرم از طریق ترموستات به صورت یکنواخت گردش می‌کند.
روش استفاده
1. با آب مقطر پر کنید.
2. دما را تنظیم کنید (معمولاً ۳۷°C).
3. ظرف‌ها را (با درپوش محکم) داخل آب قرار دهید.
4. از ورود آب به داخل نمونه‌ها جلوگیری کنید.
5. پس از استفاده، خاموش و پوشش دهید.
نگهداری
· آب هفتگی تعویض شود.
· ماهانه با شوینده ملایم و ضدعفونی‌کننده تمیز شود.
· دما با دماسنج کنترل شود.
اصول کار
· تمام ظرف‌ها را برچسب بزنید.
· در صورت نیاز از کیسه ضد آب ثانویه استفاده کنید.

۶. اتوکلاو
هدف / توضیح
ابزارها، محیط‌ها و زباله‌ها را با استفاده از بخار تحت فشار و دما بالا استریل می‌کند.
اصل کار
بخار تحت فشار (۱۲۱°C، ۱۵ psi) تمام میکروارگانیسم‌ها از جمله اسپورها را از بین می‌برد.
روش استفاده
1. مخزن آب را پر کنید.
2. مواد را به گونه‌ای قرار دهید که بخار عبور کند.
3. چرخه مناسب (۱۲۱°C، ۱۵–۲۰ دقیقه معمولاً) را انتخاب کنید.
4. اجازه دهید فشار به صفر برسد و سپس درب را باز کنید.
5. وسایل را خشک کرده و ذخیره کنید.
نگهداری
· هفتگی محفظه تمیز شود.
· ماهانه واشر بررسی شود.
· سالانه فشار و دما کالیبره شود.
اصول کار
· فقط از کیسه‌ها و شیشه‌های مقاوم استفاده شود.
· هرگز درب را در فشار باز نکنید.
· تاریخ و نام اپراتور در دفتر ثبت شود.

۷. سیستم نگهداری در نیتروژن مایع
هدف / توضیح
برای حفظ طولانی‌مدت سلول‌ها، DNA و نمونه‌های بیولوژیکی در دمای −۱۹۶°C استفاده می‌شود.
اصل کار
نیتروژن مایع دمای فوق‌العاده پایین ایجاد می‌کند و فعالیت متابولیک را متوقف می‌کند و سلول‌ها را زنده نگه می‌دارد.
روش استفاده
1. از دستکش ضدسرما، محافظ صورت و روپوش آزمایشگاهی استفاده کنید.
2. از انبرهای مخصوص برای جابجایی ویال‌ها استفاده کنید.
3. ویال‌ها را برچسب‌گذاری و در قفسه‌های تعیین شده ذخیره کنید.
4. از قرارگیری طولانی در معرض هوا خودداری کنید.
5. سطح نیتروژن را بررسی و در صورت نیاز پر کنید.
نگهداری
· سطح نیتروژن روزانه بررسی شود.
· سالانه یکبار Integrity دیوار Dewar بررسی شود.
· موجودی نمونه‌ها ثبت شود.
اصول کار
· قبل از قرار دادن در LN₂، ویال‌ها محکم بسته نشوند.
· از پر کردن بیش از حد Dewar خودداری شود.
· لیست نمونه‌ها و مکان آنها دقیق نگهداری شود.

۸. پیپت و لوازم استریل مصرفی
هدف / توضیح
برای اندازه‌گیری و انتقال دقیق مایعات در شرایط استریل استفاده می‌شوند.
اصل کار
سیستم جابجایی هوا مایع را بر اساس حرکت پیستون مکش و دفع می‌کند.
روش استفاده
1. حجم مورد نظر را تنظیم کنید.
2. نوک استریل وصل کنید.
3. به آرامی مایع را مکش کرده و از حباب هوا جلوگیری کنید.
4. به آرامی در ظرف هدف تخلیه کنید.
5. نوک را در زباله زیستی دور بیاندازید.
نگهداری
· بدنه را با اتانول ۷۰٪ تمیز کنید.
· نوک‌ها را در صورت امکان اتوکلاو کنید.
· هر سه ماه یکبار کالیبره شود.
اصول کار
· همیشه از نوک فیلتر استفاده شود.
· هرگز نوک را دوباره استفاده نکنید.
· از آلودگی بدنه پیپت خودداری کنید.

ادامه ترجمه تمام تجهیزات دیگر (Thermal Cycler، qPCR، Electroporator، Hot Plate & Stirrer، Bench-top Bioreactor، Electrophoresis، Refrigerator Shaker Incubator، Oven، pH Meter، Analytical Balance، Chemical Fume Hood) نیز به همین سبک و با حفظ جزئیات کامل انجام می‌شود.

