
Identify areas of a Medical Laboratory

Module 279 19 C  Medical Instrumentation II

Unit C18.7  Maintaining Laboratory Equipment

o Intro
o Blood pH, haematocrit, haemoglobin, 

WBCs, RBCs, platelets
o Electrolytes and metabolites
o Microbiological organisms
o Specialties 
o Quality control in the lab
o Quality assurance in the lab

18.7.1  Identify areas of a medical laboratory

dr. Chris R. Mol, BME, NORTEC, 2016 ©



dr. Chris R. Mol, BME, NORTEC, 2016 

Medical Laboratory

Medical Laboratory©

A medical (or clinical) laboratory is responsible for analysing patient specimens to obtain information to aid in the 
diagnosis of disease and evaluate the effectiveness of therapy. 

A fast report of Lab results is often important since critical patient 
decisions can depend on this. 

Because many critical patient-care decisions are based on test 
results supplied by the clinical laboratory, the accuracy and 
precision of these results are of great importance. 

Medical Labs may also be private 
organizations and located outside hospitals, 

providing services for primary physicians. 

A Pathologist is a 
specialized medical doctor 
working in the clinical Lab. 
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Work Flow in a Medical Lab

Medical Laboratory©

• Sample processing will usually start with a set of samples and a request 
form.

• Typically a set of vacutainer tubes containing blood, or any other specimen, 
will arrive to the laboratory in a small plastic bag, along with the form. 

• The form and the specimens are given a laboratory number, often as a 
sticker that can be placed on the tubes and form. This label has a barcode 
that can be scanned by automated analyzers. 

• For biochemistry samples, blood is usually centrifuged and serum (plasma) 
is separated. If the serum needs to go on more than one machine, it can be 
divided into separate tubes.

• Many specimens end up in one or more sophisticated automated 
analysers, that process a fraction of the sample and return one or more 
"results". 

• The work flow in a lab is usually heavy from 2:00 am to 10:00 am, so that 
results are available for all patients during the morning round of the 
doctors (also in Zambia ?).

Vacutainer Tubes
sterile, vacuum filled tube 

facilitating the draw of a liquid. 
They may contain additives 

designed to preserve the specimen 
prior to analytical testing. 
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In the following slides some physiological aspects related to the most common 
lab measurements are discussed. This relates to your Physiology and Anatomy 
lectures in year 1 and the Medical Instrumentation I lectures at the start of year 
2. 

• Blood 
• Electrolytes and metabolites
• Microbiological organisms

©
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Complete Blood Count

Medical Laboratory©

A Complete Blood Count (CBC), or 
Full Blood Count (FBC), is a blood 
panel that that gives an overview of 
the cells in a patient's blood, such 
as the cell count for each cell type 
and the concentrations of various 
proteins and minerals.

In requesting lab analysis of a blood sample 
(patient), multiple tests for specific blood 
components (such as a glucose test or a    
cholesterol test) are often grouped together into 
one test panel called a     blood panel or blood    
work.





Metabolites

Medical Laboratory

A metabolite is any substance produced during     metabolism 
(digestion or other bodily chemical processes). Metabolites 
are produced by the cell because they are indispensable for 
their growth. Examples are amino acids, alcohols, vitamins 
and organic acids. 
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Metabolites have various functions, such as fuel, structure, 
signalling, stimulatory and inhibitory effects on enzymes.  

©

The Comprehensive Metabolic Panel (CMP) is a frequently 
and routinely ordered group of 14 tests. The CMP is used 
as a broad screening tool to check for conditions such as 
diabetes, liver disease, and kidney disease. 
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Lab Specialties

Medical Laboratory©

1. Bio-Chemistry chemical analysis 
2. Micro-Biology micro organisms, such as bacteria
3. Hematology blood cells (red, white, platelets)
4. Histology tissues (with cells)

Clinical labs may be organized in different sections. The main sections are:  

Different lab sections partly use the same type of 
patient samples, such as blood, urine, faeces, …. 

In general, they use different equipment, carrying 
out different types of analysis. 

but they also share some general equipment such 
as microscopes, centrifuges and refrigerators (for 
storing samples). 

it depends on the local hospital 
organization whether the clinical lab has 
different departments and, if so, which 

ones. 
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Micro-biology = study of micro-organisms

Medical Laboratory©

Microbiology is the study of microscopic organisms (microbes), 
such as bacteria and viruses, in body tissues and fluids to 
determine the presence of micro-organisms that cause infectious 
disease.

Micro-biology equipment: Micro-biology 
analyser

Bacteria grown on a media plate are 
analyzed in a microbiology lab

Microbiology receives almost any clinical specimen, 
including swabs, faeces, urine, blood, sputum, 
cerebrospinal fluid, synovial fluid, as well as possible 
infected tissue. 

The work here is mainly concerned with cultures, in which 
microbes are made to multiply to levels that make them 
visible e.g. under a microscope. 

Also, sensitivity testing is carried out to determine whether 
the pathogen is sensitive or resistant to a suggested 
medicine. 

Results are reported with the identified organisms and the 
type and amount of drugs that should be prescribed for the 
patient.
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Histology = study of biological Tissues

Medical Laboratory©

Histology is the study of the microscopic anatomy of cells and tissues. It is commonly performed by examining cells 
and tissues under a light microscope or electron microscope. In order to prepare for this, the specimen must be 
fixed,  sectioned (cut into a thin cross section with a microtome), stained, and mounted on a microscope slide. 

Histology equipment: Tissue processor, embedding center, staining center, microtome, (microscope), 
....

Histopathology, the microscopic study of diseased tissue, is 
important for the accurate diagnosis of cancer and other diseases. 

Trained physicians, frequently licensed pathologists, are the 
personnel who perform histo-pathological examination and provide 
diagnostic information based on their observations.
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Quality Control in the lab: Detection & Solving problems

Medical Laboratory©

In QC, lab tests are executed on Quality 
Control material of which the correct 
outcomes are known. 
Laboratory Quality Control Tests are usually 
run at the beginning of each shift, after an 
instrument is serviced, when reagent lots 
are changed, after calibration, whenever 
patient results seem inappropriate.

Laboratory quality control (QC) is designed to detect, reduce, and correct deficiencies in a laboratory's 
internal processes in order to improve the quality of the results reported by the laboratory. 
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Quality Assurance in the lab: Prevention of Problems

Medical Laboratory©

Important elements of a quality management system include:
• Documentation
• Standard Operating Procedures (SOP's)
• Quality Control samples
• External Quality Assessment Scheme

A QA program requires a quality 
management system which covers all 
aspects influencing the quality of the lab 
results. 

The international standard for the accreditation of medical 
laboratories is ISO 15189 - Medical laboratories - 
Requirements for quality and competence. 
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