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Types of Specimens 

Blood 

Blood is a suspension of cells in a protein-salt matrix. The 

non-cellular portion of blood contains a series of proteins (some of 

which are involved in the coagulation process), this fluid is called 

plasma. When the coagulation process is allowed to proceed to 

completion, the non-cellular fluid, which can be separated from the 

clotted material, is termed serum. 

Blood used for biochemical analysis is collected from the 

veins, arteries, or capillaries. For most testing, the site of 

phlebotomy has no analytical or physiological significance, so that 

venous blood is utilized because of ease of collection. For a limited 

number of analyses such as blood gases and lactate, significance 

difference arises between arterial and venous samples (most use 

arterial samples). 

Most testing is performed on the liquid or serum fraction of the 

blood that has allowed to clot. The assumption is made the 

distribution of constituents between cellular and extracellular 

compartments of blood are roughly equal. For some analyses it 

may be necessary to prevent the blood clotting process using an 

anticoagulant and the separated liquid is (plasma) will be then 

used for analysis.  

Blood is usually drawn from a patient by a syringe, and 

transferred immediately to a clean plain tube (or a tube containing 

an anticoagulant) after removal of the needle to prevent 

breakdown of red blood cells (RBCs). The tube is then centrifuged 

after clot formation which takes about 10-15 minute (for serum) or 

immediately (for plasma). 
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Hemolysis 

During sample collection and until the serum or plasma are 

isolated from RBCs, care must be taken to minimize the 

opportunities for hemolysis. Hemolysis may arise because of: 

1- The use of too large or too small needle. 

2- Moisture in a syringe. 

3- Vigorous mixing of blood. 

4- Rapid expansion of the blood into the tube. 

5- Separation process.  

Whatever the cause, hemolysis may interfere with a number 

of chemical procedures and should be avoided. Some constituents 

are present in high concentrations within the erythrocytes (RBCs) 

and so hemolysis will falsely increase the value for those 

substances in serum such as potassium and enzymes (like 

glutamate oxaloacetate transaminase, lactate dehydrogenase and 

acid phosphatase). 

On the other hand, for those substances that exist at lower 

concentration in the red cells than outside, hemolysis will result in 

a dilution effect on the serum constituents such as sodium and 

chloride, so falsely low result will be obtained. 

In addition, hemoglobin may directly interfere in a chemical 

determination by inhibiting an enzyme such as lipase, by 

interfering with a reaction such as the reaction of diazo with 

bilirubin, or by yielding a significant color and thus interfering with 

colorimetric analysis. 

Glucose changes rapidly in whole blood (decrease about 5% 

in each hour); therefore, most put blood in a tube containing 

sodium fluoride which inhibit enolase enzyme and prevent 

glycolysis. 
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Anticoagulants 

1- Heparin: α-mucoitin polysulphuric acid inhibits the formation 

of thrombin from prothrombin. It's usually available as the 

Na, K, NH4 and Li salts. 

2- EDTA (ethylene diamine tetra acetate): It precipitates 

calcium ions which are essential for clotting mechanism. Its 

dipottasium and dilithium salts are most often used. 

3- Oxalate and citrate: Oxalate acts by precipitating the 

calcium. Potassium oxalate is the most soluble and so it is 

most commonly used. Sodium citrate does not precipitate 

calcium but converts it into a non-ionized form. 

4- Sodium fluoride: It's also considered as an anticoagulant, but 

since larger amounts are needed, it is rather used as a 

preservative for glucose determination by inhibiting red cell 

metabolism, glycolysis, and bacterial action. 

 

Collection of Urine Specimens 

Single specimen of urine is used for general urine examination 

and for most qualitative tests. For quantitative work, 24 hour 

specimen is best employed. 

For collecting a 24 hour sample, the patient empties the 

bladder first and the urine is discarded. All specimens passed 

thereafter during the day and during the following night are saved 

and the specimen obtained by emptying the bladder at the same 

time the following morning is added to them. The sample is 

collected in a clean covered container and kept in a cool place 

preferably in the refrigerator. 
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If urine has to be kept, it may be necessary to prevent the 

effect of bacteria by adding a proper preservative such as 

hydrochloric acid, chloroform or formalin to the urine. 

 

Other Body Fluids 

The laboratory is also called upon to perform a variety of 

testing on cerebrospinal fluid, amniotic fluid and other body fluids. 

In all instances, it is essential to ensure that the proper specimen 

is collected and contamination is avoided. In addition, biochemical 

analysis may be performed on stool samples, gastric aspiration, 

and renal or biliary calculi (stones). 

 

Laboratory Equipments 

1- Syringe: for draw blood sample. 

2- Test tubes: for save blood, urine samples and other fluids 

during procedure work. 

3- Rack: for handle the test tubes during laboratory work. 

4- Centrifuge: Equipment used to separate the components of 

blood and urine during laboratory work by rotation around 

axis. The denser substances separate out along the radial 

direction (the bottom of the tube), and the lighter objects will 

tend to move to the top of the tube. 

5- Incubator: Equipment used for incubation of test tubes 

during laboratory work at optimal temperature (mainly at 

370C). 

6- Micropipette and its tips: Micropipettes are the standard 

laboratory equipment used to measure and transfer small 

volumes of liquids.    
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The micropipettes come in three different sizes each of which 

measures a different range of volumes. The three sizes are P20, 

P200 and P1000. These sizes are noted on the top of the plunger 

button. 

How to Use a Micropipette 

Select the correct size micropipette and tips. 

• Dial the volume adjustment knob to set the proper volume in the 

digital volume indicator. 

• Place the tip securely on the micropipette. 

• Hold the micropipette vertically over the solution and push the 

plunger down to the first stop. 

• Insert the tip into the solution. 

• Slowly release the plunger and note that the solution is drawn 

into the tip. 

• Look at the tip to be sure that you do not have bubbles in the tip. 

(If bubbles exist, expel the solution and try again.) 

• Dispense the solution touching the tip to the side of the target 

container. Slowly depress the plunger to the second stop. Before 

releasing the plunger, remove tip from target container. 

• Be sure the tip is empty, then use the tip ejector to dispose of the 

tip into an appropriate disposal container. 

 

7- Colorimetry and Spectrophotometry 

The measurement of concentration of colored substances in 

solution forms the basis of colorimetric analysis, many substances 

of biological and medical interest are either colored or form colored 

derivatives when entered into chemical reactions. 

When a ray of monochromatic light of intensity passes through 

a colored solution, some of the light is transmitted with intensity 
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and some is absorbed. The intensity (usually expressed as 

percentage) is called transmittance (T) of the solution. As the 

concentration (C) of the compound is increased, the transmittance 

decreases inversely. 

With modern photoelectric equipments, the colorimeters and 

spectrophotometers, another property of the colored solution is 

measured and is called absorbance (A) which increases as the 

concentration of the solution increases. 

The Beer's Lambert law used to calculate the concentration of 

measured material according to the values of absorbance of 

material and standard (which is have known concentration) as 

below: 

𝑇𝑒𝑠𝑡 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛(𝐶𝑇) =
𝑇𝑒𝑠𝑡 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒(𝐴𝑇)

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒(𝐴𝑆𝑡)
× 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑐𝑜𝑛𝑐𝑒𝑡𝑟𝑎𝑡𝑖𝑜𝑛(𝐶𝑆𝑡) 

The major components of a simple spectrophotometer consist of: 

1- Light source supplied by a lamp (tungsten, deuterium, or U.V.) 

2- Monochromator or filter to provide selection of the desired light 

color or wavelength for maximum absorbance. 

3- Slit for isolation of a narrow beam and improvement of 

chromatic purity made of special kind of glass. 

4- Absorption cell or cuvette to contain the sample. Here, light is 

absorbed depending on the concentration and nature of the 

solution. The remaining light is transmitted to the photocell. 

5- Photocell or phototube which converts transmitted light energy 

to electric energy. 

6- Meter or recorder to register the electric energy according to 

the concentration of the compound in the solution. 

 

 


