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Introduction 

 

The purpose of this Laboratory Operations Manual is to provide a comprehensive guide that 

outlines the policies, procedures, and standards necessary for the effective operation of 

Labyrinth Clinical Laboratory's Department of Microbiology. This manual serves as an 

essential resource for laboratory personnel, ensuring that all staff members are equipped 

with the necessary knowledge to maintain high-quality diagnostic services while adhering 

to regulatory requirements. 

 

This manual is intended for use by laboratory staff including, but not limited to, lab owners, 

directors, clinical pathologists, medical technologists, and all personnel involved in 

microbiology operations. It is applicable across all operational sites, ensuring consistency in 

practices across all laboratory locations.  

 

The Department of Microbiology provides high-quality diagnostic procedures—including 

specimen collection, culture techniques, Gram staining, pathogen identification, and 

antimicrobial sensitivity testing—that support healthcare providers in making informed 

decisions regarding patient care. Our operations are grounded in a commitment to accuracy, 

reliability, and patient safety, reflecting our core values of integrity, precision, innovation, 

accountability, and compassion. Through this manual, we aim to ensure continuous 

improvement and adherence to best practices across all microbiological diagnostics.  

 

 

Quality Management System (QMS) Overview 

 

The Quality Management System (QMS) ensures reliable diagnostic services through the 

enforcement of Standard Operating Procedures (SOPs). SOPs undergo regular reviews and 

updates to reflect technological advancements and evolving regulatory guidelines. 

Adherence to SOPs minimizes test discrepancies, optimizes workflow, and standardizes 

personnel training.  

 

Roles and Responsibilities of Personnel 

 

 Medical Director: Oversees administrative management, financial planning, and 

legal compliance.  

 Clinical Pathologist: Provides medical oversight, validating and interpreting test 

results to guide patient care.  

 Chief Medical Technologist: Supervises technical staff, routine testing, equipment 

maintenance, and competency training.  

 Chief Finance Officer: Manages financial operations, budgeting, and resource 

allocation.  
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 Laboratory Manager: Coordinates day-to-day operational workflows, staffing, and 

inventory management.  

 Microbiology Supervisor: Oversees section activities, routine cultures, sensitivity 

testing, and biosafety standards.  

 Medical Technologists: Perform routine testing, specimen processing, equipment 

calibration, and LIS data entry.  

 

 

Laboratory Rules and Guidelines 

 

 SOP Compliance: Staff must follow procedures strictly to maintain test accuracy and 

patient safety. Authorized deviations require supervisor evaluation.  

 Professional Conduct: Staff are expected to practice respect, harmonious 

collaboration, and clear, timely communication.  

 Confidentiality: Patient information must remain secure and must not be discussed 

in public areas.  

 Incident Reporting: Errors, near-misses, or incidents must be reported immediately 

to supervisors.  

 Cleanliness & Waste Disposal: Workspaces must be kept clean and decontaminated. 

Staff must segregate biohazardous, chemical, and recyclable waste according to 

protocols.  

 

 

Safety Guidelines 

 

 Personal Protective Equipment (PPE): Lab coats, gloves, goggles, and face shields 

must be worn based on task requirements and maintained properly.  

 Emergency Procedures: 

o Fire: Activate alarms and evacuate along designated routes.  

o Chemical Spills: Clean minor spills using spill kits per Safety Data Sheet 

guidelines; evacuate for large spills.  

o Injuries: Administer first aid, report to a supervisor, and seek medical 

attention.  

 Chemical Safety: Store chemicals by hazard classification with visible labeling. 

Perform tasks in well-ventilated areas or fume hoods.  

 Equipment Safety: Follow manufacturer guidelines for operation and maintenance, 

and report equipment malfunctions immediately. 
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Microbiology Laboratory Procedures 

 

1. Specimen Collection 

 Patient Verification & Preparation: Confirm patient identity using at least two 

identifiers and obtain informed consent prior to collection. Ensure all collection 

materials (swabs, blood culture bottles, sterile collection containers) are prepared 

ahead of time.  

 Site Preparation: Clean the collection site or patient's skin thoroughly using a 

appropriate antiseptic (e.g., 70% alcohol or chlorhexidine) and allow it to air-dry 

completely to eliminate normal skin flora and prevent contamination.  

 Collection Technique: Collect specimens (such as blood, urine, or wound swabs) 

using strict aseptic technique. Obtain adequate sample volume directly from the site 

of active infection before initiating antimicrobial therapy whenever possible.  

 Labeling & Transport: Immediately label the sample container at the patient's side 

with the patient's full name, unique ID number, test type, and the precise date and 

time of collection. Transport the specimen promptly to the laboratory in appropriate 

transport media to preserve pathogen viability and prevent overgrowth of 

contaminants.  

 Safety Protocols: Personnel must wear proper Personal Protective Equipment (PPE), 

including lab coats, gloves, and eye protection, and process potentially hazardous 

specimens inside a certified Biosafety Cabinet (BSC).  

 

2. Culture Techniques 

 Media Selection: Select appropriate solid agar plates (e.g., Blood Agar, MacConkey 

Agar) or liquid broth media tailored to support the growth of suspected fastidious or 

non-fastidious pathogens.  

 Inoculation & Isolation: Inoculate the specimen onto the agar surface using a sterile 

loop and perform a streak-plate pattern (four-quadrant streak) to dilute the sample 

and isolate individual bacterial colonies.  

 Incubation Environment: Place inoculated media into incubators set at optimal, 

strictly controlled temperatures (typically 35°C–37°C) and specific atmospheric 

conditions (ambient air, 5% 𝐶𝑂2, or anaerobic conditions) to promote target 

microorganism growth.  

 Quality Control & Monitoring: Check incubator temperatures and atmospheric 

indicators daily. Verify lot numbers and expiration dates of all culture media used, and 

document all actions into the Laboratory Information System (LIS).  

 

3. Gram Staining and Identification 

 Smear Preparation: Spread a thin layer of the specimen or isolated colony onto a 

clean glass slide with sterile saline, allow it to air-dry completely, and heat-fix (or 

methanol-fix) the slide to attach the cells.  
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 Staining Sequence: 

1. Apply Crystal Violet (primary stain) for 1 minute; rinse with water.  

2. Apply Gram's Iodine (mordant) for 1 minute to bind the dye; rinse with water.  

3. Decolorize briefly with Acetone-Alcohol (decolorizer) until runoff is clear; 

rinse immediately with water.  

4. Counterstain with Safranin for 1 minute; rinse, blot dry, and examine under 

oil immersion (1000 × magnification).  

 Microscopic Evaluation: Differentiate bacteria by cell wall composition and 

morphology: 

o Gram-positive: Retain crystal violet and appear purple (e.g., cocci in clusters 

or chains).  

o Gram-negative: Accept safranin counterstain and appear pink/red (e.g., 

bacilli).  

 Definitive Identification: Perform secondary confirmatory testing on isolated 

colonies using automated identification platforms, manual biochemical test panels 

(e.g., catalase, oxidase, coagulase), or molecular methods like Polymerase Chain 

Reaction (PCR).  

 

4. Sensitivity Testing (Antimicrobial Susceptibility) 

 Test Execution: Prepare a standardized bacterial suspension (equivalent to a 0.5 

McFarland turbidity standard) from pure colonies. Inoculate the suspension evenly 

across a Mueller-Hinton agar plate using a sterile swab to create a uniform lawn of 

growth.  

 Disk Application: Place paper disks impregnated with specified concentrations of 

antibiotics onto the agar surface at designated intervals using sterile forceps or an 

automated dispenser.  

 Incubation & Measurement: Incubate the plates for 16–24 hours at 35°C. Measure 

the clear diameter of the Zone of Inhibition around each disk in millimeters using a 

caliper or ruler.  

 Interpretation & Reporting: Compare measured zone sizes against established 

standard criteria provided by the Clinical and Laboratory Standards Institute (CLSI) 

to categorize organisms as Susceptible (S), Intermediate (I), or Resistant (R). 

Immediately flag multidrug-resistant organisms or critical resistance patterns in the 

LIS and notify the ordering healthcare provider according to critical result reporting 

protocols. 

 

 

Quality Control Measures 

 

 Daily Calibration: Adjust and verify equipment performance daily against known 

controls and record data in calibration logs.  
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 Audits: Participate in quarterly internal audits for SOP/QMS compliance and external 

audits by independent regulatory bodies.  

 Proficiency Testing: Process external benchmarking samples to evaluate diagnostic 

accuracy against peer institutions.  

 QC Documentation: Record calibration logs, audit findings, and proficiency test 

results in the LIS.  

 

 

Documentation and Reporting 

 

 Recording Results: Record patient details, test parameters, quantitative/qualitative 

data, reference ranges, and accompanying QC data using standard LIS templates.  

 LIS Usage: Verify data entry accuracy, finalize results upon completion, and track 

automatic system flags for abnormal values.  

 Critical Results Protocol: 

1. Verification: Re-check data and repeat testing if necessary.  

2. Documentation: Log the findings and clinical annotations into the LIS.  

3. Notification: Contact the attending physician or responsible healthcare 

provider directly or via urgent LIS alerts.  

4. Follow-Up: Record the contact person's name, time of notification, and 

recommendations in the LIS.  

 

 

Glossary of Technical Terms 

 

 Quality Management System (QMS): A structured system that ensures consistent 

quality in laboratory services through policies, procedures, and processes.  

 Standard Operating Procedures (SOPs): Documented procedures that outline 

standardized methods for specific laboratory activities to ensure consistency and 

compliance.  

 Laboratory Information System (LIS): A software system for managing laboratory 

data, including patient information, test results, and documentation.  
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Templates 

 

Microbiology Test Request Template 

Patient 

Name 

Date of 

Birth 

ID 

Number 

Test 

Type 

Date of 

Collection 

Physician 

Name 

Notes 

  

              

              

 

Microbiology Incident Report Template 

Date of 

Inciden

t 

Time of 

Inciden

t 

Locatio

n 

Descriptio

n of 

Incident 

Action

s 

Taken 

Reporte

d By 

Follow-

Up 

Require

d 

  

              

              

 

Microbiology Quality Control Log Template 

Date Test 

Performed 

Control 

Results 

Acceptable 

Range 

Comments Signature 

  

            

            

 

Microbiology Specimen Collection & Culture Tracking Template 

Specime

n ID 

Collection 

Date/Tim

e 

Specime

n Source 

Media 

Inoculate

d 

Incubatio

n Temp 

(°C) 

24h / 

48h 

Growt

h 

Result

s 

Tech 

Initia

l 
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Gram Staining & Identification Log Template 

Slid

e ID 

Gram 

Reacti

on (+/-

) 

Cellular 

Morpholo

gy 

Arrangeme

nt 

Confirmatory 

Test (e.g. 

PCR/Biochemi

cal) 

Final 

Resu

lt 

Tech 

Signatu

re 

  

              

              

 

Antimicrobial Sensitivity Testing (AST) Log Template 

Isolat

e ID 

Organis

m 

Identifie

d 

Antibioti

c Disk 

Zone of 

Inhibitio

n (mm) 

Interpretatio

n (S/I/R) 

Critica

l Alert 

(Y/N) 

Verifie

d By 
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