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HAEMATOLOGY AND BLOOD BANKING 

BLOOD 

Blood is a body fluid in humans and other animals that delivers necessary substances such 

as nutrients and oxygen to the cells and transports metabolic waste products away from those 

same cells. In vertebrates, it is composed of blood cells suspended in blood plasma. Plasma, 

which constitutes 55% of blood fluid, is mostly water (92% by volume), and 

contains proteins, glucose, mineral ions, hormones, carbon dioxide (plasma being the main 

medium for excretory product transportation), and blood cells themselves. Albumin is the 

main protein in plasma, and it functions to regulate the colloidal osmotic pressure of blood. 

BLOOD COMPONENTS AND ITS FUNCTION 

Function 

Messenger and waste removal 

Blood is the most important transport medium in the human body. It transports 

gases (oxygen, carbon dioxide, nitrogen etc.) as well as nutrients (metabolism) and end 

products of cell metabolism. Hence the blood has the task of assuring the exchange of 

substances. It provides the tissues with blood gases and nutrients and in exchange transports 

end products (e.g. carbon dioxide, urea, uric acid, creatinine etc.) to the eliminating organs 

(lung, liver, kidney). Furthermore, it carries chemical messengers (hormones) to their target 

organs. 

Acid-Base Balance 

The acid-base homeostasis is regulated in the blood through the diffusion of gases between 

alveoli and blood in the lung (alveolar diffusion) oxygen diffuses from the alveoli into the 

blood due to the concentration gradient. It is taken up by the carrying protein hemoglobin 

(hem = iron-containing, globin = protein). Contrariwise carbon dioxide diffuses from the 

blood into the alveoli due to its higher blood concentration where it is breathed out. 

Start with the structure and function of blood with our study unit. 

https://en.wikipedia.org/wiki/Body_fluid
https://en.wikipedia.org/wiki/Nutrient
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Metabolic_waste
https://en.wikipedia.org/wiki/Vertebrate
https://en.wikipedia.org/wiki/Blood_cell
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Hormone
https://en.wikipedia.org/wiki/Albumin
https://en.wikipedia.org/wiki/Colloid
https://en.wikipedia.org/wiki/Osmotic_pressure
https://www.kenhub.com/en/library/anatomy/introduction-to-tissues-epithelial-connective-muscle-and-nervous-tissue
https://www.kenhub.com/en/library/anatomy/the-lung
https://www.kenhub.com/en/library/anatomy/liver
https://www.kenhub.com/en/library/anatomy/kidneys
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Oxygen supply and carbon dioxide removal 

The blood transports the oxygen from the alveoli to the remotest cells of the body. Because of 

the higher gas pressure in the plasma (relative to the cells), it diffuses to the tissues. 

Carbon dioxide diffuses from the cells into the blood due to the higher gas pressure in the 

tissue. Here it undergoes a chemical reaction and forms carbonic acid (CO2 + H2O → 

H2CO3) which dissociates into a hydrogen ion (H+) and bicarbonate (HCO3-). Thus the 

metabolism end product carbon dioxide is transported in the form of carbonic acid (or rather 

hydrogen ion and bicarbonate). In the lung, the above mentioned chemical reaction reverses 

and carbon dioxide is exhaled. 

To sum it up the blood regulates the acid-base homeostasis by the gas exchange. The blood is 

also responsible for the homeostasis, e.g. balancing the water between the blood capillaries 

on the one hand and intracellular and extracellular space on the other hand. It also maintains 

constant body temperature. 

Coagulation 

Coagulation factors (proteins) are solved in the blood and stop bleeding after a complex 

(cascade-like) activation of coagulation factors through damage to blood vessels finally 

leading to the building of thrombus (thrombogenesis). Simultaneously, fibrinogen/fibrin 

prevents the pathological development of blood clots in the blood vessels. Blood coagulation 

and fibrinolysis influence each other and maintain a sensitive equilibrium. 
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Blood cellular components 

 

 

Blood cells 

There are four major types of blood cells: red blood cells 

(erythrocytes), platelets (thrombocytes), lymphocytes, and phagocytic cells. Collectively, the 

lymphocytes and phagocytic cells constitute the white blood cells (leukocytes). Each type of 

blood cell has a specialized function: red cells take up oxygen from the lungs and deliver it to 

the tissues; platelets participate in forming blood clots; lymphocytes are involved with 

immunity; and phagocytic cells occur in two varieties—granulocytes and monocytes—and 

ingest and break down microorganisms and foreign particles. The circulating blood functions 

as a conduit, bringing the various kinds of cells to the regions of the body in which they are 

needed: red cells to tissues requiring oxygen, platelets to sites of injury, lymphocytes to areas 

of infection, and phagocytic cells to sites of microbial invasion and inflammation. 

 

Erythrocytes 

The function of the erythrocytes is the transport of oxygen from the lung to the tissue by 

bonding oxygen to the iron-containing heme group of the hemoglobin. Erythrocytes are round 

and have a biconcave shape as they have no nucleus. An erythrocyte has a diameter of 8 to 10 

µm. A healthy adult has about 5 million/µl erythrocytes. Also, the blood group antigens are 

expressed on the surface membrane of the erythrocytes. 

https://www.britannica.com/science/blood-cell
https://www.britannica.com/science/red-blood-cell
https://www.britannica.com/science/platelet
https://www.britannica.com/science/lymphocyte
https://www.britannica.com/science/phagocytosis
https://www.merriam-webster.com/dictionary/constitute
https://www.britannica.com/science/white-blood-cell
https://www.britannica.com/science/white-blood-cell
https://www.britannica.com/science/oxygen
https://www.britannica.com/science/granulocyte
https://www.britannica.com/science/monocyte
https://www.merriam-webster.com/dictionary/conduit
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Erythrocytes 

Leukocytes 

Unlike mature erythrocytes, leucocytes have a nucleus. Different types of leucocytes can be 

found in the blood: 

 Neutrophil granulocytes (banded and segmented) 

 Eosinophil granulocytes 

 Basophil granulocytes 

 Lymphocytes 

 Monocytes 

The normal concentration of leucocytes ranges from 4,000 to 10,000 per µl, depending on age 

and health status. Both leucocytes and erythrocytes are descendants of pluripotent 

hematopoietic stem cells from the bone marrow. 

 

https://www.kenhub.com/en/library/anatomy/bones
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The primary function of leucocytes is the immune defense. Especially lymphocytes (25 to 40% 

of leucocytes) are responsible for the adaptive immune response, the specific defense from 

pathogenic germs. The B lymphocytes produce antibodies, whereas T lymphocytes mediate the 

antibody production and the direct cellular immune response. 

Monocytes (4 to 8% of leucocytes) have the task of phagocytosis (e.g. removing foreign 

materials, bacteria etc.) by producing extremely reactive free oxygen radicals which are capable 

of penetrating and destroying bacteria wall. Monocytes may differentiate into fixed 

macrophages (histiocytes) in connective tissue or into free macrophages. 

Platelets 

Platelets (thrombocytes) are another type of blood cells. They derive 

from megakaryocytes (bone barrow giant cells). Their task is the hemostasis when damage to 

blood vessels occurs (wound closure). 

The platelets adhere to the vascular wall of the damaged blood vessel and react with fibrin 

building a solid clot within 1 to 3 minutes (bleeding time). The physiological range for platelets 

is 150,000 – 400,000/µl. 

 

 

BLOOD COLLECTION BY CAPILLARY PUNCTURE METODS 

 Capillary puncture may be used for obtaining specimens in infants or in adults where 

venipuncture is difficult. 

https://www.kenhub.com/en/library/anatomy/overview-and-types-of-connective-tissue
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 Specimens from infants under the age of 6 months are typically collected by heelstick. 

Patients over the age of 6 months should have capillary specimens collected by 

fingerstick. 

 Capillary specimens are collected in microtainers with colored caps that are used to 

indentify the microtainers additive. 

NOTE 

 Capillary punctures are not suitable for blood culture testing and most coagulation 

tests. 

 Capillary Specimens may be collected on filter paper and sent to lab for testing for 

specific tests only. Refer to online test directory for each tests collection requirements. 

 Capillary Specimens may be used immediately for point-of-care testing. 

MATERIALS 

1. Lancets 

2. Microtainer Blood Collection Tubes. 

 Tubes with different additives are used for collecting blood specimens for specific 

types of tests. 

3. Recommended order of collection for microtainer specimens: 

 Lavender EDTA microtainers 

 Green –Lithium Heparin 

 Mint green-Lithium heparin PST 

 Grey 

 Gold –SST 

 Red-No additive 

4. Filter paper ( if required) 

5. Gloves-latex free 

6. Warming device 

7. Antiseptic. Individually packaged 70% isopropyl alcohol wipes. 

8. 2×2 Gauze 

9. Sharps Disposal Container. An OSHA acceptable, puncture proof container marked 

“Biohazardous”. 

10. Bandages or tape 

SAFETY 

1. Observe universal (standard) safety precautions. Observe all applicable isolation 

procedures. 

2. PPE’s will be worn at all time. 
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3. Wash hands in warm, running water with an appropriate hand washing product, or if not 

visibly contaminated, with a commercial foaming hand wash product before and after 

each patient collection. 

4. Gloves are to be worn during all blood collection procedures, and changed between 

patient collections. 

5. A lab coat or gown must be worn during blood collection procedures. 

6. Lancets are disposed of in an appropriate ‘sharps’ container as one unit. 

7. Gloves are to be discarded in the appropriate container immediately after the blood 

collection procedure. 

8. All other items used for the procedure must be disposed of according to proper 

biohazardous waste disposal policy. 

9. Contaminated surfaces must be cleaned with freshly prepared 10% bleach solution. All 

surfaces are cleaned daily with bleach. 

10. In the case of an accidental stick, immediately wash the area with an antibacterial soap, 

express blood from the wound, and contact your supervisor. 

PROCEDURE 

1. Identify the patient. Two forms of active identification are required. Ask the patient or 

caregiver to state the patient’s name and date of birth. This information must match the 

requisition. 

2. Reassure the patient that the minimum amount of blood required for testing will be drawn. 

3. Select the appropriate microtainers for the specimens to be collected. Any microtainers 

containing additives should be tapped to dislodge additives from the walls and top. 

4. Wash hands and put on gloves. 

5. Position the patient with the arm extended to form a straight-line form shoulder to wrist. 

6. Do not attempt a capillary puncture more than twice. Notify your supervisor or patient’s 

physician if unsuccessful. 

HEEL STICK 

1. Position the infant with the head slightly elevated. 

2. Warm the heel from which blood is to be obtained. A commercial heel warmer may be 

used. 

3. Cleanse the heel with alcohol prep, then dry with a sterile 2×2 as alcohol can influence test 

results. 

4. Using a sterile lancet, puncture the most medial or lateral portion of the plantar surface of 

the heel, medial to a line drawn posteriorly from the mid great toe to the heel. 
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5. Puncture no deeper than 2.4mm (approximately 0.1 inches). 

6. Punctures to the posterior curvature of the heel cab cause damage to the bones. 

7. Previous puncture sites should be avoided. Avoid bruising the infant’s heel when obtaining 

blood. 

8. Wipe away the first drop of blood with sterile 2×2 gauze. 

9. Allow another large drop of blood to form. Lightly touch the microtainer capillary 

collection 

device (or filter paper) to the LARGE drop of blood. Collect drops of blood into the 

collection 

device by gently massaging the heel. Avoid excessive pressure that may squeeze tissue fluid 

into the drop of blood. Fill the microtainer tube(s) as needed, adhering to the order of draw. 

10. Cap, rotate and invert the microtainer to mix the blood collected. 

11. When finished, clean the site and apply pressure with clean gauze to stop the bleeding. 

Apply an adhesive bandage. 

12. Label all specimens per accepted guidelines. 

13. Place labeled specimens in zip lock bag and deliver to the laboratory as soon as possible. 

FINGER STICK 

1. Position the patient so that the hand is easily accessible. 

2. Cleanse the fingertip of the 3rd (middle) or 4th (ring) finger with an alcohol prep. Allow 

the finger to dry or wipe dry with a sterile 2×2 gauze. 

3. Using a sterile lancet, puncture the fingertip in the fleshy part of the finger, slightly to the 

side of the center and across (perpendicular to) the grooves of the fingertip. This enables the 

blood to form as a drop on the fingertip. If the puncture is parallel to the lines of the 

fingerprint, the blood will not form as a drop but will run down the finger making collection 

difficult. 

4. Wipe away the first drop of blood with a sterile 2×2 gauze. 

5. Allow another large drop of blood to form. Lightly touch the microtainer capillary 

collection device (or filter paper) to the LARGE drop of blood. Collect drops of blood into 

the collection device by gently massaging the finger. Avoid excessive pressure that may 

squeeze tissue fluid into the drop of blood. Fill the microtainer tube(s) as needed. 

6. Cap, rotate and invert the microtainer to mix the blood collected. 

7. When finished, clean the site and apply pressure with a clean gauze to stop the bleeding. 

Apply an adhesive bandage. 

8. Label all specimens per accepted guidelines. 

9. Place labeled specimens in zip lock bag and deliver to the laboratory as soon as possible. 

FILTER PAPER SPECIMEN COLLECTION 

1. Allow the blood to soak through and completely fill the pre-printed circle on the filter 

paper. 

2. Filter paper should touch only the blood and not the heel or finger. 

3. Apply only ONE drop of blood per circle. Do not add blood to a circle already filled or 

partially filled with blood. 
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4. Apply blood to the printed side of the filter paper. 

5. Make certain that the blood completely saturates all four (4) circles and is visible from 

both 

sides. 

6. If the blood flow is diminished, repeat the capillary PUNCTURE to complete the 

collection. 

7. Allow filter paper to air dry for two (2) hours at room temperature. Avoid placing sample 

on 

hot surfaces such as bili-lights or monitors. 

8. Forward completed/dry collections to the laboratory as soon as possible. 

 

Advantages of Capillary Blood Collection 

 Only a very small amount of blood is needed. ICU patients can lose up to two percent of 

their total blood volume every day when venous blood sampling is done. 

 Collection is simple and relatively painless. Finding a vein in an elderly patient or a child 

can be a nightmare and traumatic for both the lab tech and the patient. 

 Patients can be taught to do capillary blood collections at home. Diabetics routinely check 

their blood sugars this way.  

 Collection sites can be changed so that the risk of scarring and pain is lessened. 

 Increasing adoption and implementation in hospital labs and patient-centric clinical testing 

and clinical research labs 

Disadvantages of Capillary Blood Collection 

 Not all tests can be run on capillary samples. 

 Capillary blood collection can sometimes rupture the blood cells, producing results that 

are inaccurate. 

 Problems with bleeding and infection can occur with either method. 

 Patients may feel faint after any type of blood drawing. 

 Overuse of the same area for collection can cause scarring. 

 Calcified nodules can develop at the site of collection, especially in infants. The 

nodules usually resolve by themselves 

 

BLOOD COLLECTION BY VENIPUNCTURE – SYRINGE AND VACUTAINER 

METHOD 

A Blood test is prescribed in most of the blood-related disorders, metabolic disorders and in 

various infections as well as for the Regular health Check-ups. Whenever a Large amount of 

blood is required for the tests, venipuncture is done to obtain the blood sample. Venipuncture 

can be done by two methods: 

https://www.neoteryx.com/blood-sampling-therapeutic-drug-monitoring
https://www.neoteryx.com/blood-sampling-therapeutic-drug-monitoring
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I. Syringe method / Open Method 

II. Vacutainer method / Closed method 

SYRINGE METHOD OF VENIPUNCTURE 

REQUIREMENTS FOR THE BLOOD COLLECTION BY SYRINGE METHOD  

 Needle 

 Syringe 

 Collection vials 

 Spirit / Alcohol Swab 

 Tourniquet 

 Cotton 

Needle gauge – For Adults: 20-22 G & For Children: 23-24 G 

PROCEDURE OF THE BLOOD COLLECTION BY SYRINGE METHOD 

⇒ Firstly ensure that the patient should be in the comfortable position. 

⇒ Now decide the amount of blood required and select the appropriate vials or containers 

according to the tests to be done. 

⇒ Now ensure the patient what is to be done. 

⇒ Lay the arm of the patient on the table. 

⇒ Apply the tourniquet and select the prominent vein of the patient from the antecubital fossa 

 

PROMINENT VEINS OF ANTECUBITAL FOSSA 

⇒ Now, Disinfect the selected site for puncture using the Alcohol swab. 

⇒ Assemble needle and syringe, check that it is sharp, unblocked and moving smoothly by 

passing the air through the syringe. But there should not be any air present in the syringe at 

the time of blood collection. 
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⇒ With the left hand, hold the patient’s arm so that the skin over the vein gets tightened and 

more prominent. Ask the patient to make the fist. 

⇒ Take the syringe in right hand, holding with the index finger against the base of the needle, 

keeping the bevel of the needle to the upper side and push firmly & steadily without any 

hesitation into the center of the vein. 

⇒ The angle between the skin and the needle should not be more than 15°-30°. The 

moment needle enters the vein, blood flows back into the syringe. 

With your left hand, slightly pull back the piston till the required amount of blood is obtained 

into the syringe. 

⇒ Now, remove the Tourniquet, ask the patient to open the fist and place the cotton swab 

over the needle and wound. Withdraw the needle slowly, and tell the patient to place a cotton 

swab over the wound until the blood ceases. 

⇒ Carefully Remove the needle from the syringe and gently expel the blood into the 

appropriate vial or container. 

⇒ If anticoagulant is used, gently shake the vials for proper mixing of the blood with the 

anticoagulant 

VACUTAINER METHOD OF VENIPUNCTURE 

REQUIREMENTS FOR THE BLOOD COLLECTION BY VACUTAINER METHOD  

 Vacutainer Needle 

 Vacutainer Holder 

 Vacutainer vials/tubes 

 Spirit / Alcohol Swab 

 Tourniquet 

 Cotton 

PROCEDURE OF BLOOD COLLECTION BY VACUTAINER METHOD  

⇒ Firstly ensure that the patient should be in the comfortable position. 
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⇒ Now Assemble the vacutainer holder & needle by inserting short end of the vacutainer 

needle which is covered with the rubber coating into the threaded end of the holder. Screw it 

tightly using a clockwise motion. 

⇒ Now ensure the patients what is to be done. 

⇒ Lay the arm of the patient on the table. 

⇒ Apply the tourniquet and select the prominent vein of the patient from the antecubital fossa 

(The Basilic, The Cephalic or The Median Cubital Vein). 

⇒ Now, Disinfect the selected site for puncture using the Alcohol swab. 

⇒ With the right hand, Grasp the vacutainer unit (Vacutainer holder+needle) and remove the 

translucent plastic cover from the needle. 

⇒ With the left hand, hold the patient’s arm so that the skin over the vein gets tightened and 

more prominent. Ask the patient to make the fist. 

⇒ Place the needle bevel up in the line with the vein, decrease the angle of the needle until it 

is almost parallel to the skin surface direct the needle towards the vein and pierce the skin and 

vein wall at approximately at 15°-30° angle. 

⇒ Hold the unit & needle steady with your left hand. If the unit and needle are not held 

steady while pushing in the tube, the needle may slip out of the vein or puncture the opposing 

vein wall. 

⇒ Place the tips of the index and middle fingers of the right hand behind the flange of the 

vacutainer holder. Push the tube all the way into the holder with your thumb until the needle 

completely punctures the rubber stopper of the vacutainer tube. 

⇒ If the needle is in the vein, the vacuum will draw the blood into the tube. 

⇒ When the required amount of the blood obtained, carefully pull the tube downwards, off 

the tube end of the needle and out of the holder. If more than one specimen is needed, push 

another tube into the holder. Continue exchanging the tubes until the required no.  and 

amount of blood is obtained for analysis. 
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⇒ Now Instruct the patient to relax and unclench the fist and release the tourniquet after the 

required amount of blood is obtained as per the tests to be done and prepare to withdraw the 

needle. 

⇒ Place the cotton swab over the needle and wound, Withdraw the needle smoothly & 

quickly and immediately apply firm manual pressure over the venipuncture site with the 

cotton swab, keeping the patient’s arm extended. This aid in the prevention of bruising and 

edema formation. 

⇒ Instruct the patient to apply the pressure over the wound until the blood ceases. 

The Advantages of Venipuncture 

Venipuncture is the extraction of blood from the vein by using a syringe and a needle, while 

capillary puncture, also know as “finger stick”, is the collection of blood by puncturing the 

palmar surfaces of the fingers, ear lobes, big toe (in infants,) with the use of a lancet and a 

capillary tube or an appropriate specimen holder. 

These are both methods of specimen collection, but there are advantages of each method over 

the other. They are used according to the specimen requirements and depending upon the 

amount of blood specimen needed for the laboratory test. 

The following are advantages of venipuncture over capillary puncture: 

1. Venipuncture allows the collection of more volume of blood because multiple collections 

could be done. The patient’s condition should be considered however; if there is no danger to 

the patient and several tests are required, then multiple tubes maybe collected. A single 

puncture with multiple tubes would avoid repeated performance of the procedure. For infants, 

the capillary stick is preferred because large specimen collections are not advisable as this 

may cause a decrease in the total blood volume of the infant. 

Capillary puncture on the other hand, will be inappropriate for multiple tubes as blood 

specimen would only come from the capillaries, while that of venipuncture is from the veins. 

2. Venipuncture allows you to store blood for future and additional testing because vacutainer 

tubes could be used, while capillary could only store very little volumes. 
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3. Although a big needle is used in venipuncture when done properly, it is less painful than 

capillary stick. This is because there are more nerve endings in the puncture sites for capillary 

puncture. 

4. There are some special tests which could only be performed on a venous collection. 

5. Vein puncture allows more options with regards to site selection. Suitable veins could be 

found all over the body. Exceptions are seen in obese and burnt patients. 

6. Venous blood yield more dependable results as the specimen comes directly from the 

circulation. 

It would also be noteworthy to mention the disadvantages of venipuncture: 

1. To avoid complications, it should only be performed by a skilled phlebotomist. 

2. It is difficult to perform on obese patients and victims of severe burns, because veins are 

not visible and could not be palpated 

1. Double Oxalate 

Chemical Action 

This anticoagulant removes the free calcium ion from solution through the addition of 

ammonium and potassium oxalate. Calcium is precipitated as insoluble calcium oxalate. 

Use: 

Blood taken into this anticoagulant is unsuitable for morphological examination the red cells 

commerce to create and the white exhibit bizarre nuclear patterns. 

 2. Ethylene Di-Amine Tetra Acetic Acid (EDTA): 

EDTA can be found in three salt forms: 

1. Tri-Potassium EDTA 

2. Di-Sodium EDTA 

3. Di-Lithium EDTA 

Also, EDTA can be crystalline or liquid. Liquid EDTA tubes, requires specific filling volume 

to avoid dilution effect. So, blood: anticoagulant ratio must be maintained (this is applicable 

to all anticoagulants). EDTA is also known as Versene or Sequestrene. 

EDTA acts by chelating/removing ionized calcium (calcium is required for blood to clot, so 

when it is removed blood will not clot). Generally tri-Potassium EDTA is better than 

di-Sodium EDTA and di-Lithium EDTA. 

Always, be sure to mix blood with anticoagulant in a manner that guarantee proper complete 

mixing, by gentle repeated inversion of the tube, inversion for at least 20 times, do not shake 

or use vigorous inversion, since this may cause hemolysis, and disintegration of cells, and the 

final effect will be erroneous low results for cellular components of blood EDTA is the most 

commonly used anticoagulant in the hematology laboratory, and is the anticoagulant of 

choice for the CBC. 
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Excess EDTA (i.e. more EDTA, you fill less blood volume, so EDTA is in excess), causes 

shrinkage of RBC’s, causing falsely/erroneously reduced hematocrit (HCT), and subsequent 

increase in MCHC and decrease in MCV (MCV and MCHC are RBC indices that will be 

studied later). 

Platelets are also affected, they will swell and subsequently disintegrate, causing erroneously 

high platelet count, since platelets will be disintegrated into more than one fragment, and 

each fragment will be counted as one platelet 

3. Heparin: 

Heparin is an acid mucopolysaccharide, it acts by complexing with antithrombin to prevent 

blood clotting (antithrombin is one of the natural/physiological inhibitors of blood 

coagulation). It is not suitable for blood films staining, since it gives too blue coloration to the 

background, when films are stained with Romanovsky stains, also, heparin may cause 

leukocyte and platelet clumping, this is why heparin is not suitable for routine hematology 

tests. 

It is the preferred anticoagulant for osmotic fragility test. Heparin also is used in capillary 

tubes for spun hematocrit (HCT) (heparin cover the entire capillary tube glass), these 

capillary tubes are also called microhematocrit capillary tubes. Heparin is also used for L.E. 

cell preparation (L.E. = Lupus Erythromatosus). 

4. Sodium Citrate: 

This is most commonly used anticoagulant, mainly used to prepare citrated plasma for the 

evaluation of coagulation disorders as it is not inhibitory to calcium ions. 

Is the anticoagulant of choice for coagulation and platelet function tests, also is used for ESR 

(erythrocyte sedimentation rate test). It acts by precipitating calcium, thus it will not be 

available for clotting process. 

It came in a liquid form, as 3.8% tri-sodium citrate. For coagulation testing, the ratio of 9 

volumes of blood to one volume of anticoagulant (9 volumes blood: 1 volume anticoagulant) 

is very critical (very important), as variation from this ratio may cause errors. For ESR (4) 

volumes of blood to one volume of anticoagulant is used (4: 1). 
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Generally, this anticoagulant is not suitable for routine hematology testing. From this we 

conclude that sodium citrate acts as anticoagulant and as diluent (as in the case of ESR). 

Because of its dilution effect it can’t be used for CBC. 

Preparation: 

3.8g Trisodium citrate is dissolved in 100ml of distilled water 

 5. Sodium Fluoride: 

This anti-coagulant is used for preparing blood specimens for the determination of glucose 

and urea in plasma by non-enzymatic methods. Fluroide inhibits glycolic enzymes and 

thereby prevents loss of glucose during transportation or delay in specimen handling. As 

fluoride is not a strong anticoagulant, it is mixed with oxalate. 
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