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Medical Laboratory Departments  
Divided into : 
 
1-Histopathology Laboratory. 
 
2-Clinical Pathology Laboratory 
 



 Histopathology Laboratory : 
 
 Histology …. Study of biological tissue .. 
 Histopathology …. Microscopic examination to diseased tissue 

.. 
 Biopsy … Tissue Removed From the body ( Living Tissue ) 

 
 



Clinical pathology Laboratory 
Divided into Units : 
 
Chemistry  
Microbiology   
Hematology  
Body Fluids 
Immunology 
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Laboratory procedures : 



1- Pre-analytical stage:  
 
• Reading the request form. 

 
• Recording the patient data and medical history.  

 
• Preparation of the patient sample collection and transport 

of the specimen. 
 
 



 : انبيبَبث انشخصيت انواجب توافزهب نًزيض انًعًم•

 .  حتً لا يحذث خطأ أحُاء أخز انعيُاخ يٍ حيج الأسًاء:   ثلاثيالاسى 
 

 .  ظشف طاسئ أيحتً يتخًُ إداسج انًعًم الاتصال تانًشيض عُذ حذوث  :انعُـــواٌ 
 

حتً يتخًُ نطثية انًعًم الاتصال تانًشيض نلاستفساس عٍ َىع  : انتهيفوٌرقى 
 .انذوفي تحهيم سيىنح  ا  خصىصعلاد أو صيادج رشعح 

 
 . سٍ َسة طثيعيح في انذونكم   :انســـٍ

 

حتً يتخًُ نطثية انًعًم الاتصال تانطثية انًعانذ  :  انًعبنجانطبيب 
 .  نلاستفساس عٍ طثيعح تحهيم أو َىع علاد أو تشخيص انحانح

 



 :اهى الأسئهت نًزيض انًعًم •

 
 .  ساعاخ يخم انسكش 8ساعح يخم دهىٌ انذو يخلا  و  12لأَه يىرذ تحانيم تحتاد إنً صياو  :عذد سبعبث انصيـبو 

 
 . إرا كاٌ انًشيض يشيذ عًم اختثاس سكش : يؤخذ علاج نهسكزهم 

 
 (  PT , PTT , C.T , B.T) إرا كاٌ انًشيض يشيذ عًم اختثاس نسيىنح انذو خاصح    : يؤخذ علاج نسيونت انذوهم 

 
 .  إرا كاٌ انًشيض يشيذ عًم اختثاساخ انغذج :   يؤخذ علاج نهغذةهم 

 
 .  إرا كاٌ انًشيض يشيذ عًم يضسعح:   حيوىيؤخذ يضبد هم 

 
أو الإيذص ويتاتعح َسثح  انكثذيورنك نعلاقح انذو تُسثح انهيًىرهىتيٍ أو فيشوساخ الانتهاب : هم سبق َقم دو 

 .  G6PDانهيًىرهىتيٍ و  

 
 .وهزا يهى في حانح اختثاساخ انهشيىَاخ أو انحًم : يوو في أخز دورةأول 

 
   ورنك لأٌ انصثغح تؤحش عهي تحانيم انثىل وانكيًياء انعاديح أيا انًىاد :  تى إجزاء أشعت ببنصبغت أو ببنًواد انًشعتهم 

 فتؤحش عهي انهشيىَاخ انًشعح 



2- Analytical stage:  
 
• checks the test method, the reagents, standards, and control 

materials. 
 

• checks the equipment and instruments used. 
 

• perform the test and calculate the results. 
 
 



3- Post-Analytical stage:  
 
#Reporting the test result which must include 

 
1. Test name and type of specimen analyzed 
2. Test results clearly  
3. The measurement unit and reference range  
          (Review the range with the age and sex) 
4.    The comment if found 

 
 



REPORT 



Laboratory Safety Rules 
 



Rules related to Lab Design: 
 
1. it must be easily cleaned. 

 
2. contains a sink for washing. 

 
3. Illumination enough for all laboratory activities.  

 
 



Rules related to Chemist: 
 • Treat all body fluids as a potentially infectious materials. 

• A lab coat and gloves should be worn during laboratory work. 

• Do not eat food, drink, or chew gum in the laboratory. 

• Do not use laboratory glassware as containers for food or drinks.  

• Work areas should be kept clean and tidy at all times. 

• Do not place contaminated pipettes on the bench top.  

• Keep hands away from face, eyes, mouth, and body while using chemicals or 

lab equipment.  

• Wash your hands with soap and water after performing all experiments.  

• Never use mouth suction for chemicals or body fluids Keep fingers, pencils, 

loops etc. out of your mouth. 



Needle stick injuries  

The  'first  aid'  instructions  



1. Don't panic.  

 
2. Make sure that injury does not happen again.  

 
3. Clean the infected area. 

 
4. Rinse with substantial amount of water and soap.  

 
5. Don't squeeze wounded area (the practice to "milk out" more blood is 

controversial and not recommended).  
 

6. If you have blood on eczema or on puncture wound, place a patch with alcohol 
(at least 70% alcohol) over it for two minutes.  
 



Blood sampling 



Anticoagulants  
It is the substances that prevent coagulation of blood and it is used to prepare a plasma 
sample in laboratory 

1- EDTA  (Ethylene diamine tetra acetic acid)  
 
2- Sodium citrate 

3- Sodium Fluoride 
 

4- Heparin 



1- EDTA  (Ethylene diamine tetra acetic acid)  
 
• Found as disodium salt or dipotassium salt (K salt is more soluble so it is more preferable)  

 

- Preparation 

Dissolve 1gm of powder in 100 ml DW then use 50 µl for each 1ml blood  
 

- Mechanism of action 

It acts by binding calcium ion that is essential for blood clotting to form insoluble salt.  
 

- Uses 

Must be used in tests that need whole blood 
CBC, ABO & Rh 

• Excess EDTA will cause shrinkage of the blood cell 



2- Sodium citrate 
 
 - Preparation 

Dissolve 38 gm in 100 ml DW  
 

- Mechanism of action 

It converts ionized Ca into unionized soluble complex but not as strongly as EDTA 

- Uses 

ESR test 
PT & PTT test 

• It cause blood dilution when used as solution so it is not suitable for some tests as Hb 



3- Sodium Fluoride 
 
 
- Mechanism of action 

Sodium Fluoride has a weak anticoagulant action through the formation of a weakly 
dissociated Ca complex 

- Uses 

It is used as a powder 5 mg/ml blood for glucose determination 

- Advantage 

 Sodium fluoride prevents glycolysis for 3 days by forming an ionic complex with Mg 
 preventing the consumption of glucose by the RBC‘s if blood is left standing at room 

temperature. 

- Disadvantage 

  Very poisonous 
  It is poorly soluble so blood must be mixed well 

 



4- Heparin 
 

• It  is  used  in  concentration  of  (0.1  ml  /5ml blood)  

- Disadvantages 

 Some samples must be collected on heparin such as Blood gases 
 Heparinized plasma is preferred for potassium measurements to avoid an elevation 

due to the release of potassium from platelets as the blood clots. 

- Advantages 

 More expensive  
 Blood  should  be  examined  with  in  8  h  (because  it  prevent coagulation for only 

limited period)  
 Can not be used for coagulation testing.  
 It cause platelets aggregation so it is not recommended for CBC. 







Venipuncture 



1- Preparation for blood collection  
 
 Verify the patient's condition. Fasting, dietary restrictions, timing of the 

test, and medical treatment (especially in blood glucose test and PT test). 
 

 prepare equipment for blood sampling (Tourniquet, Alcohol, Cotton, 
Adhesive strip, Sterile Disposable syringes). 
 

 Estimate the blood volume to take. 
 

 Prepare the suitable tubes for each test. 



3- Positioning the patient and choosing the vein  

 The patient should sit Comfortable in a chair or sit up in bed. 
 

 In order to avoid problems with hem concentration and hem 
dilution, the patient should be seated for 15 to 20 minutes before 
the blood is drawn. 
 

 Patients should not stand or sit on high stools because of 
possibility of fainting. 
 

 The patient arm extend from shoulder to wrist and arm should 
not bent at elbow. 
 

 Avoid arm with burn area, hematoma , scaring , recently injected 
or withdrawn syringe and avoid edematous extremities (tissue 
fluid accumulation alters test results). 



 
 The vein selected should be large, straight that does not roll, readily accessible, and sufficiently 

close to the surface to be seen and palpate 

BLOOD SAMPLING VIDEO 
 
https://www.youtube.com/watch?v=DzTmDlcE_3U 



Vein Viewer  

Vein Viewer is a direct projection vascular imaging device clinically proven to improve 
peripheral vascular access. Vein Viewer uses harmless near-infrared light to produce a 
digital image of a patient's veins and project it directly on the surface of the skin. Vein 
Viewer projects an image much like a picture on a movie screen, but Vein Viewer does 
this in real time making the patient’s skin the “screen”. 
 



Venipuncture with syringe 

1. Check the syringe 
2. Use 70% alcohol as disinfectant the site in concentric circle and let it to 
dry for 30–60 sec to avoid hemolysis and burning sensation. 
3. Palpate the vein by left hand. It should rebound 
4. Fix the vein by drawing skin tight over the vein to prevent vein from 
moving 
5. Enter by the needle at 45 degree angle (under the skin and then into the 
vein)  
6. Remove the tourniquet once the needle has been inserted 
7. Withdraw blood gradually by gently pulling upon the syringe plunger 
8. Place a sterile cotton piece over the point where the needle entered the 
skin. 
9. Remove the syringe quickly 
10. Dispose of contaminated materials and needles in special disposal 
containers 
 
 



Other ways to venipuncture !! 

Butterfly Vacutainer system evacuated tubes 



Neonatal blood sampling  



Arteial Blood Gases Sampling 



Hematoma 
 



Specimen Rejection 

• Hemolysis / lipemic 
• Clots present in an anticoagulated specimen 
• Non fasting specimen when test requires fasting 
• Improper blood collection tube 
• wrong sample volume 
• Improper transport conditions (as in blood gases) 
• Unlabeled or mislabeled specimen 
• A specimen is unsuitable for testing because it has been stored 

incorrectly, or is too long in transit before it reaches the laboratory. 
 



Hematoma is just a bruise like any other bruise and can appear with the most skillful  
                     phlebotomist. 

 Penetration of vein. 
 Slow flow. 
 Bending the arm after sampling. 
 Patients with bleeding disorder and those taking anticoagulant therapy. 

Causes of Hematoma: 

 Use the major superficial veins. 
 Don’t penetrate the vein from the side. 
 Remove tourniquet before removing the needle. 
 Don’t bend arm before sampling  
 Apply pressure to the vein by a cotton after sampling. 

How to avoid Hematoma: 



Techniques & instruments  



Devices : 

incubator Centrifuge 



Micropipette 



Chemistry 





Hematology 



QUALITY 
CONTROL 



That’s all for today  

Thanks for attention 


