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Advanced laboratory techniques

Collection, Transport, Examination and Reporting of Specimens
Collection of samples

e The steps for the collection of samples, whether for medical testing, research, or
other purposes, vary depending on the type of sample they are collecting.
e There are some general guidelines for collecting various types of samples:

1. Gather Necessary Supplies:

Before begin, ensure it have all the necessary supplies and equipment for sample
collection. This may include:

« Sterile containers or tubes

o Labels for specimen identification

e Gloves

« Personal protective equipment (PPE) if handling potentially infectious materials
e Specimen collection instructions (if provided)

2. Prepare the Environment:

Create a clean and organized work area where you will perform the sample collection.
Ensure proper lighting and ventilation.

3. Wash Hands and Put on Gloves:

Before handling samples, wash your hands thoroughly with soap and water. Put on
disposable gloves to prevent contamination.

4. ldentify the Patient:

Verify the patient's identity using two unique identifiers, such as name and date of birth,
to prevent mix-ups.

5. Explain the Procedure:

If the patient is involved in the collection process, explain the procedure and address
any questions or concerns.

6. Sample Collection:
The specific steps for sample collection depend on the type of sample:

e Blood Sample: Clean the puncture site, usually on the arm, with an alcohol swab.
Insert a needle into a vein and collect the required amount of blood into a vacuum
tube or syringe.

o Urine Sample: Provide the patient with a sterile urine collection container. Instruct
them on how to collect a midstream urine sample or a timed urine specimen.
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e Stool Sample: Provide the patient with a clean, dry container to collect a stool
sample. Instruct them on proper collection techniques, such as avoiding urine
contamination.

e Swab Sample: Use a sterile swab to collect samples from specific sites, such as
throat, nose, or wound. Ensure proper technique to avoid contamination.

e Tissue Sample: Surgical or biopsy procedures may be necessary to collect tissue
samples. These procedures are typically performed by trained medical
professionals.

e Fluid Sample: Collect fluid samples, such as cerebrospinal fluid (CSF) or joint
fluid, using sterile containers and appropriate procedures.

7. Label the Sample:

Immediately label the sample container with the patient's identification information,
date, time, and any other relevant details. Ensure that the label is securely attached and
legible.

8. Secure the Sample:

Handle the sample with care and ensure it is properly sealed or capped to prevent leaks
or contamination.

9. Document the Collection:

Record the collection details in a log or on a requisition form, including the sample
type, date, time, and any specific instructions or observations.

10. Transport and Storage:

Follow proper procedures for transporting and storing samples based on the type of
sample and any specific requirements. Some samples may need to be kept at a specific
temperature.

11. Dispose of Waste:

Dispose of used gloves and any waste materials, such as needles or swabs, in
accordance with medical waste disposal guidelines.

Transport of samples

Transporting samples, whether for medical testing, research, or other purposes, requires
careful handling to maintain sample integrity and prevent contamination. There are the
steps for transporting samples:

1. Select Suitable Containers:

e Choose appropriate containers that are leak-proof, durable, and designed for the
specific type of sample being transported. Ensure they have tight-fitting lids or caps.
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Label Containers Clearly:

Label each container with essential information, including the patient's name, date
of collection, type of sample, and any other required identifiers. Use waterproof
labels or marker pens.

Package Samples Securely:

Place the sample containers inside a secondary container or a sample transport bag
to provide an additional layer of protection against leakage or breakage. Use
absorbent material like absorbent pads or paper towels to absorb any spills.

Temperature Control:

Maintain the appropriate temperature conditions for the sample during transport.
Different samples have different temperature requirements:

Refrigeration: Keep samples requiring refrigeration between 2°C and 8°C (36°F
to 46°F). Use cold packs or coolers for temperature-sensitive samples.

Freezing: Samples requiring freezing should be transported at -20°C (-4°F) or
lower. Use dry ice for extremely cold temperatures.

Room Temperature: Some samples can be transported at room temperature (15°C
to 30°C or 59°F to 86°F), but be cautious of heat and direct sunlight.

Secure the Package:

Seal the secondary container or transport bag securely to prevent unauthorized
access and minimize the risk of contamination. Use tamper-evident seals if
necessary.

Document the Transport:

Keep a record of the transport, including the date and time of shipment, the name
of the courier or transporter, and any relevant tracking information.

Examining samples

The steps for examining samples can vary widely depending on the type of sample
and the specific analysis or investigation being conducted.

There is a general overview of the steps involved in the examination of various
types of samples:

Receipt and Inspection:

Upon receiving the samples at the laboratory or examination facility, carefully
inspect the packaging and documentation to ensure that all samples are properly
labeled, securely sealed, and match the accompanying paperwork.
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10.

Sample Identification:

Verify the information on each sample, including patient identifiers, sample type,
and any specific instructions or notes provided. Ensure that samples are correctly
logged into the laboratory's information system.

Sample Preparation:

Depending on the type of sample and analysis required, prepare the samples as
needed. This may involve centrifugation, dilution, filtration, or other pre-processing
steps to make the sample suitable for testing.

Microscopic Examination:

For samples that require microscopic examination (e.g., blood smears, tissue
sections, or fluid cytology), prepare slides, stain them if necessary, and examine
them under a microscope to identify cellular or microbial elements.

Chemical Analysis:

Conduct chemical analyses on samples like blood, urine, or other bodily fluids. This
may involve using automated analyzers to measure various substances (e.g.,
glucose, electrolytes, and enzymes) or manual techniques for specific tests.

Culturing and Microbiological Examination:

For samples suspected of containing microorganisms (e.g., bacteria, fungi), culture
the specimens on appropriate growth media. Examine cultures for the presence of
pathogens, perform sensitivity testing, and identify the microorganisms.

Molecular Testing:

If required, perform molecular tests such as PCR (polymerase chain reaction) or
DNA sequencing to detect and analyze genetic material (e.g., DNA or RNA) for
specific purposes, such as diagnosing infections or genetic conditions.

Histopathology:

In the case of tissue samples or biopsies, process the specimens to create thin
sections (slides) that can be stained and examined by pathologists under a
microscope. This helps diagnose diseases, including cancer.

Imaging and Radiology:

For certain samples like X-rays, CT scans, or MRIs, use imaging equipment to
capture detailed images that can be interpreted by radiologists or other specialists.

Data Analysis:

Collect and analyze the data generated from the examination. This may involve
comparing results to reference ranges or conducting statistical analyses to draw
conclusions.
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11.

12.

13.

Result Documentation:

Document the results of the examination accurately and clearly, including any
abnormal findings. Ensure that all data is properly recorded and maintained in the
laboratory's information system.

Reporting:

Prepare a comprehensive report summarizing the examination findings, including
any diagnoses, recommendations, or further actions required. The report is typically
sent to the requesting healthcare provider or researcher.

Archiving and Storage:

Safely store samples and any remaining materials, such as slides, for a defined
period, as required by regulations and policies. Properly dispose of samples after
retention periods expire.

Reporting of sample results

The reporting of sample results is a critical part of laboratory and diagnostic
medicine, ensuring that healthcare providers, researchers, and patients receive
accurate and actionable information.

There are three steps involved in reporting sample results:
Data Analysis:

Analyze the data generated from the examination, taking into account reference
ranges, quality control results, and any relevant clinical information.

Result Interpretation:

Interpret the results in the context of the patient's clinical history, symptoms, and
any other pertinent information. Consider the specific objectives of the test or
examination.

Prepare the Report:

Create a comprehensive and clear report summarizing the findings. The report
should include the following components:

o Patient information: Name, date of birth, medical record number, and other
identifiers.

o Date and time of sample collection.

e Test or examination results, including numerical values and units of
measurement.

o Reference ranges or normal values.

o Interpretation of the results (e.g., normal, abnormal, borderline).
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e Any relevant comments or additional information (e.g., clinical observations,
sample quality issues).

o Recommendations for follow-up testing or actions if necessary.
4. Formatting and Organization:

o Present the report in a standardized format that is easy to read and understand. Use
clear headings and subheadings to organize the information logically.

5. Data Security:

o Ensure that the report is stored and transmitted securely to protect patient privacy
and data integrity. Use encryption and secure channels when sending electronic
reports.

6. Confirm Receipt:

o Confirm with the recipient that the report has been received. This is especially
important for critical or time-sensitive results.

7. Record Keeping:

« Maintain records of all reports generated, including electronic and hard copies, in
accordance with regulatory requirements and laboratory policies.
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