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Microscopes 

Antony Van Leuwenhoek (1632-1723) invented microscope. Microscope is an 

essential optical instrument of the laboratory. It consists of lenses, which give a 

magnified image of minute objects that cannot be seen by naked eye like 

microorganisms (bacteria, fungi, and parasite) & cells. There are many types of 

microscopes. The compound microscope, which uses light rays from the most 

microscopes used in laboratories, so accurate understanding of its parts and skill 

in its use is important to work in laboratories. 
 

Parts of Microscope:  

1) Eyepiece (ocular lens): part you look through contains lenses with magnifies 

of 10X. 

2) Body tube (head): the part that holds the eyepiece and the objective lenses.   

3) Nosepiece: holds objectives lenses and allows them to be turned. 

4) Objectives lenses: One of the most important parts of a compound 

microscope, as they are the lenses closest to the specimen. There are four 

objective lenses:  4X, 10X, 40X and Oil immersion 100X powers  

5) Arm: The arm connects the body tube to the base of the microscope and used 

to safely transport microscope. 

6) Stage: the flat part below the objectives lens where the slide is placed. 

7) Stage Clips: Use to keep the slide in place. 

8) Stage control: These knobs move the stage left and right or up and down. 

9) Coarse adjustment: the large knob on the microscope that you turn to bring 

the object into focus by moving the stage upward or toward the objectives to 

general examination. 
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10) Fine adjustment: the small knob on the microscope that brings the image 

into focus & used to increases the detail of the specimen. 

11) Condenser:  concentrates light & directs it through opening in stage on the 

place of the object.  

12)  Iris Diaphragm:  adjust the amount of light that reaches the specimen. 

13) The lamp:   Light source 

14)  Base: provides support for microscope. 

 

 

                                          Parts of light microscope. 
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Magnification of microscope: 

Magnification: defined as the degree of enlargement of the image of the object 

achieved by the microscope, the magnifying power consists from the eyepieces 

and objectives lens power. The working distance is the distance between the 

objective lens and the specimen on the stage. The higher the magnifying power of 

the objective the shorter is the working distance.  

 
 

The total magnification achieved in the below table: 

 

Objective lens Ocular lens Oil Magnification 

4 x 10 x No 4 × 10 = 40         times 

10 ×  10 x No 10 × 10 = 100     times 

40 ×  10 x No 40 × 10 = 400     times 

100 × 10 x Yes 100 × 10 =1000  times 

 

       

    10 X                                    40 X                                   100 X 
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Uses of microscope  

1. Carry the microscope with both hands - one on the base, and 

one on the arm. Place the microscope on a table and connect 

the power supply. 

2. Turn the coarse adjustment knob to raise the body tube & revolve the 

nosepiece until the low-power objective lens clicks into place. 

3. Adjust the light.  

4. Place a slide on the stage. Center the specimen over the opening on the 

stage. Use the stage clips to hold the slide in place.  

5. Carefully turn the coarse adjustment knob to moving the stage. 

6. Always start with the 4X lens, focus your image and move to the 10X 

lens. 

7. Looking through the eyepiece, very slowly the coarse adjustment knob 

until the specimen comes into focus. 

8. To switch to the high power objective lens, rotate to 40X objective, 

locate desired portion of specimen in the center of the field.  

9. Looking through the eyepiece, turn the fine adjustment knob until the 

specimen comes into focus. 

10. In cases where a very high magnification force is required, the objective 

lens can be increased by put the thin layer from the oil that replaces the 

air in the space between the slid and the objective lens; the oil refractive 

index used is larger than the refractive index the air. If the objective 

lens is magnified 100 times, magnifying it if it is immersed in the oil 

increasingly. 

11. Place a small drop of oil on the slide in the center of 

the lighted area and rotate to 100x objective. 

 

Safety & Maintenance of microscope: 
 Never disassemble the microscope as doing so may cause electric shock or 

damage to the microscope. 

 To avoid electric shock or damage to the instrument, unplug the microscope 

before replacing the bulb. 
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 The distance available for this movement is very small (approximately 2-3 

millimeters). Therefore, make sure that you do not move the stage too far 

upwards while focusing. To avoid breaking the slide.  
 Be sure all cover slips and slides are clean and dry, now can be put in the 

stage of microscope.  

 Turn off and disconnect the microscope before you leave the lab, wrap the 

power cord around the base and return the microscope to the storage cabinet. 
 

Cleaning the Microscope: 

  Must be cleaned from the dust by pressurized air or with a soft brush. 

 Clean of the fingerprints & oils from the lens with clean lens paper or a soft cloth 

moistened with a small amount of the xylene.  

 Clean the microscope body and base using a moist, soft cloth with a small 

amount of detergent and using of the water only on plastic surfaces. 

 Do a final wipe with a moist soft cloth and dry all surfaces after cleaning. 

  Storage of microscope: 

 Always cover the microscope with the cover when not in use.  

 Store in a dry place & do not touch the lens with fingers. 

 

Types of Microscopes  

1. Simple microscope (monocular microscope) has only 1 lens.  

2. Compound microscope (light Microscope) 

3. Dark field microscope: This is similar to the light microscope. The 

condenser directs the light indirect so that the light is deflected or scattered from 

the specimen, which then appears bright against a dark background, which used 

to observe living specimens, unstained preparations.  

4. Phase-contrast microscope: The contrast between the transparent specimen 

and the surrounding background was increased while the transparency of the 

specimen remains unaltered. Enhances the contrast between intracellular 
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structures having slight differences in refractive index, excellent way to observe 

living cells. 

5. Fluorescent microscope (FM): This microscope is used most 

frequently to visualize specimens that are chemically tagged with a 

fluorescent dye. The source of illumination is an ultraviolet (UV) light.  

The fluorescent dyes (such as Acridine orange and Fluorseen)  absorb at 

wavelengths between 230 and 350 nanometers (nm) and emit orange,  

yellow, or greenish light. This microscope is used for the detection of 

antigen-antibody reactions. 

6.  Electron microscope (EM) This microscope is a type of microscope 

that uses an electron beam to illuminate a specimen and produce a 

magnified image. The electron microscope uses electrostatic and 

electromagnetic lenses to control the electron beam and focus it to form an 

image. Used to observe very small objects: viruses, DNA, parts of cells. 

Can magnify up to10,000 X to 100,000 X. and the image appears in 3-

dimensions and in black and white.   

7. Dissection microscope (Stereomicroscope): you can look at the details of larger 

objects.  For example, an entire leaf or the whole body of a spider. 

                          

                       

Dissection microscope       Monocular microscope Fluorescent microscope 
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Centrifuge 
It is an equipment that makes object revolve around in a fixed axis (spins it in a circle) 

by applying centrifugal force to the axis of spin at a different speed for separation of 

two immiscible material.  Generally, comprise a rotor mainly made of aluminium is 

very compact and it contains two, four, six, or more numbered wells are using for put 

the tubes of sample.   
 

Principle: The centrifuge works by the sedimentation principle. The rate of 

centrifugation is specified by applying many speeds to the sample for many times, 

typically measured in revolutions per minute (RPM), the centrifugation product a 

Supernatant is the liquid at the top and Pellet is particles at the bottom.  
 

Type of centrifuge: 

1. General-purpose centrifuges can be using for many 

applications, which include a variety of rotors and speed 

(up to 5000 rpm), common in clinical specimens such 

:blood (plasma/serum separation) and urine sample.   

 

 

 

               

 

2. Micro centrifuges: are used to small volumes 

separation such biological molecules, cells, or nucleus. 

Micro centrifuge tubes generally hold 0.5 - 2.0 mL of 

liquid, by angular speeds of 12,000–15,000 rpm.  

 

 

Test tube: for isolation, the serum from blood & 

other sample or material, may be made of plastic 

or glassware with color top.  

 EDTA tube: for isolation, the plasma form blood. 

Gel tube: It has no anticoagulant, usingfor 

isolation the serum form whole blood 

Note/ for separation blood put the tube in the 

centrifuge for 5–10 min at 3000-5000 rpm. 

Eppendorf tube 
Micro centrifuges 

General centrifuges 

http://www.coleparmer.com/Category/General_Purpose_Centrifuges/735?referred_id=5618
http://www.coleparmer.com/Category/Microcentrifuges/734?referred_id=5618
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3. Refrigerated centrifuges: for samples, that requiring cool temperatures  

such DNA, RNA, protein &mitochondrial. This centrifuge should be able to 

run at its maximum speed and still maintain a consistent temperature. Speed 

range up to 15,000 rpm. 

 

 

 

 

 

 

4. Haematocrit centrifuges are using to measure the volume percentage of 

red blood cells in whole blood.              

Parts of general centrifuge: 

1. Cover or lid. 

2. Rotor. 

3. motor 

4. Bucket in rotor (wells). 

5. Switch. 

6. Speed regulator. 

7. Time regulator.

Operation and Care of centrifuge:  

1) Turn on the centrifuge and open the lid. 

2) Put the tubes with ensure the tubes are balanced. 

3) Close the lid and determine the number of rotary required with time then the 

run of centrifuge.  

4) The lid protects the user from injured by touching a rapidly spinning rotor.  

5) A centrifuge should be never operated with the lid open because of the 

hazards posed by a flying rotor or the dispersal of biologically material. 

Part of general centrifuge 

Motor 

Refrigerated centrifuges 
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6) The rotor must be balance by placing samples or blanks of equal mass 

opposite each other. Tube breakage can occur in centrifuges because of rotor 

imbalanced, or incorrect use. 

 

Applications: 
1. Chemistry, biology, and biochemistry lab for separating material.  

2. Separate two immiscible liquids. 

3. Isolate DNA, RNA, and proteins. 

4. Isolate small particles including:  Bacteria, Viruses and Cells. 

 

Hematocrit centrifuges: 
Devices used to determine the blood’s hematocrit—the ratio of red blood cell 

volume to whole blood volume, expressed as a percentage. By put the blood in 

wintrobe tube or capillary tube and put in hematocrit centrifuges. 

 

 

                                       
 
 

 

 

 

Haematocrit centrifuges 

Wintrobe tube or capillary tube 
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Parts of hematocrit centrifuge: 
 

1) Lid 

2) Rotor (rotating plate). 

3) Centrifuge heads (carriers): that spins on the rotor. 

4) Grooves in plate to hold haematocrit tubes. 

5) The centrifuge head contains the cups that cover the rotor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operating steps of haematocrit centrifuges: 

1) Put the samples into the rotor head within the instrument in a balanced 

position, and closes the lid. 

2) The appropriate time & rotary (rpm) by adjusting a regulator, or by using a 

keyboard.  

3) Operation the equipment. 

4) Used 3000 rpm at 5 min for PCV test. 

 

Haematocrit centrifuges parts  
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Sterilization 
 Sterilization: defined as the destruction or removal of all microorganisms 

(virus, bacteria, fungus) and their spores by applying heat, irradiation, and 

filtration. 

 Disinfection: is the destruction of many microorganisms but not usually the 

bacterial spores such a chemical agents & detergent.  

 Sterilization by Heat: this can be achieved by: Moist heat ) autoclave  (   

                                                                       Dry heat (hot air ovens) 

Autoclave: 
The autoclave is a pressure metal chamber provides the moist heat used to 

sterilization by applying a high pressure and high temperature steam. A basic 

autoclave is similar to a pressure cooker is a device for heating the water above 

100oC under pressure. Autoclave can sterilize anything that can withstand a 

temperature of 121oC for 15 minutes. 

Uses Autoclave 
An autoclave is used in medical applications to sterilize: surgical tools, 

laboratory tools, culture media and other materials. It can sterilize solids 

&liquids material. Use the power of steam to kill bacteria, spores and germs 

resistant to boiling water and detergents. Also using for sterilize the medical 

waste. The autoclave uses in industrial applications such vulcanization of 

rubber &the aerospace industry.  

Autoclave parts: 
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Operating the Autoclave: 
 

1. Put the distilled water in the bottom of the vertical metal chamber of 

autoclave, which is heated by an electric immersion heater or a steam coil. 

2. Load the autoclave and fasten the lid keeping the discharge tap open. 

3. Allow the mixture of air and steam to pass out freely until all air has been 

discharged. 

4. Close the air discharge tap and let the steam pressure rise within the chamber 

until it attains a temperature of 121oC & hold on the pressure for 15 minutes. 

5. Turn off the heat and let the autoclave cool. 

6. Slowly open the air and steam discharge taps after the pressure gauge has 

reached zero. 

Hot air ovens: 

Hot air ovens are electrical devices, which use dry high temperatures for many 

times to sterilize. The ovens use conduction to sterilize items by heating the 

outside surfaces of the item, which then absorbs the heat and moves it towards the 

center of the item.  

 Generally, they can be operated from 50 to 300 °C, contain a thermostat 

for control on the temperature.  

 Their double walled insulation keeps the heat in and conserves energy. 
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 The commonly-used temperatures and time that hot air ovens need to 

sterilize materials is: 

 160 °C for 60 minutes. 

 170 °C for 30 minutes. 

 

  

 

Advantages and disadvantages of oven: 
They do not require water and there is not much pressure within the oven, unlike an 

autoclave, making them safer to work with. This also makes them more suitable to 

be using in a laboratory environment. As they use dry heat instead of moist heat, 

some organisms like those that prions may not be killed by them every time, based 

on the principle of thermal inactivation by oxidation. If the oven is opened before, 

time is over the heat escapes and the process becomes incomplete. Thus, the cycle 

must be properly repeated all over. 

Items that are sterilized in a hot air oven include: 
 

1. Glassware (petri dishes, flasks, pipettes, cylinders, syringes and test tubes). 

2. Metal needles, lancets and forceps.  

3. Bottles with aluminum tops. 

 

 

 

Glassware 
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Balances 
Balances are essential laboratory instruments that are widely used for weighing of 

various substances (powders, crystals and others) in the laboratory. For instance, to 

prepare reagents, stains and culture media, balances are required to weigh 

accurately and precisely within the needed range. 
 

 

Types of balances in medical laboratory may be: 

a) Rough balances (mechanical balances). 

b) Analytical balances (Sensitive balance). 
 

a) Rough balances: 
Rough balances are mechanical balances found in several types, some of them 

comprise is sliding scale and some have a single or double pan. While it 

operating, not require mains electricity or battery power and less expensive than 

analytical balances.              

It is using in:  

1. To weigh large amounts 

(gram to several kilograms). 

2. When a high degree of 

accuracy is not required. 
 

 

b) Analytical balances ( Sensitive balance): 
Sensitive balances are electronic balances that comprise of single pan balances 

that use an electron magnetic force instead of weights and found in inside a 

glass case. It requires mains electricity or battery power. Sensitive balances are 

a highly sensitive instrument that most used balances in medical laboratories to 

provide a precision and accuracy for reagent and standard preparation.  

It is using in: 

1. To weigh small quantities usually in 

gram (gm) to mili gram (mg) range. 

2. When great accuracy is required. 
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Operating and care of Sensitive balances 
1. Always handle a balance with care. 

2. Position the balance on a bench away from vibration and direct sunlight. 

3. Before starting to weigh, zero the balance as directed by press the TARE or 

ZERO.  

4.  Put the container (dish, a beaker, a piece of folded paper or filter paper) and 

weigh the container first. 

5. Press the TARE or ZERO button to get a reading of 0.00 g. 

6. Put the material, and weigh the material at room temperature in a weighing the 

container. Never put the material directly on the balance pan. 

7.When you're finished with the balance, return the weights back to zero. Then it 

will be ready for the next person to use it. 
8. Always use forceps to add or remove the material.  

9. Protect the balances from dust, moisture and fungal growth. 

10. Use small brush to remove any chemical, which may have been spilt on the 

balance. 

11. Keep the balance is clean. 
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 - Biological Safety Cabinets (BSC) 

                - The laminar flow hood 

(BSC): is an enclosed, aseptic, & ventilated laboratory workspace for safely 

working with pathogens &hazardous substances. The cabinet is usually made of 

stainless steel without gaps or joints where spores might be collect, with a 

transparent fronted. Also contains HEPA filters exists in some types of BSC, 

which it using for removing harmful bacteria and viruses by recirculated airflow 

within the cabinet. 

Using the BSC: 

1) To prepare the cultures media for microorganisms   & cell cultured. 

2) For dealing with the pathogen such bacteria &fungi for isolation or diagnosis 

3) Prevent contamination of the biological samples or any sensitive materials.  

4)  Protect for laboratory worker and the surrounding environment from 

pathogens & hazardous material. 

5) Sterilization the items & work space by using UV light. 
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Types of BSC: 

1) Class I Biological safety cabinets (Chemical fume hoods) front face open & 

connected to the building exhaust system. Provides only worker protection but 

not product. 

2) Class II Biological safety cabinets: contained HEPA-filtered & UV light, 

provides protection for worker, environment and product.   

3) Class III Biological safety cabinets: totally enclosed cabinet &Gas tight 

construction, operations are conducted through attached rubber gloves. 

Contained HEPA-filtered & UV light, these types provides worker, 

environment and product protection. 

 UV sterilization is effective for removal microbe. The relative safety and risks 

of UV versus other sterilization technique should be considerable. 
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Safe work in a Class II BSC: 

1. Laboratory coats and gloves should always be used. 

2. Adjust the stools height so that your face is above the front opening. 

3. All manipulations should be at least 10 cm from the front grille. 

4. The front and back grilles should not be blocked with equipment, notes, and supplies. 

5. Use a smaller biohazard bag in the cabinet for medical waste. 

6. Be aware of your Bunsen burner at all times when it is in use.  

           

Decontamination of BSCs 

When the work is finished and before starting it, all surfaces 

should be aseptic with a disinfectant at the end of any procedure 

70% ethanol is the most commonly used disinfectant in addition 

the UV light using. 

 

Bunsen burner 

Bunsen burner is a common piece of laboratory equipment that produces a single 

open gas flame, which is used for heating and sterilization. Bunsen burner 

sterilization can be done in two ways: 

1. Red-hot: is exposure of loop, forceps and metal rods to the Bunsen burner 

until it becomes red color, then cool down and use.  

2. Flaming: Slowly passing of an object to the Bunsen burner flame without 

allowing it to become red color, will reduce the number of microorganisms. 

Used for sterilization of the mouth of bottle, flasks, containers and test tubes, 

smear fixing, etc. 

 

 

 

Bunsen burner 

Inoculating loops 
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Incubator 

 Incubator: is a device using to grow and maintain microorganism’s cultures 

(bacterial & fungi) or cell cultures and other experiment.  

 The incubator provided the optimal temperature, humidity, carbon dioxide (CO2) 

and oxygen content that conditions of the inside it.  

 The laboratory incubators are comprises a insulated box (chamber) and the 

equipment that regulates its temperature, humidity, and ventilation.  

 The heater of incubators are operated in 5 to 60 °C, though some types can higher 

to 100 °C. The optimal temperature is obtained by means of temperature 

regulator and is maintained by a thermostat. 

 The optimal temperature used for growth the : Bacteria is 37 °C , Fungi 28°C and  

Yeast (30-35) °C.                                                                                 

 Shaking incubators: is the types of incubator are using for cell culturing, cell 

aeration, and solubility studies with speed from 40 to 250 rpm and temperature 

range : 5°C to 60 °C. 

 

 

          

 

 

 

 

 

 

 

 

 

 

 

 

 Incubator 
Shaking incubator 



Lab 7:  Lab. instruments                                               ASST. Lecturer: Huda AL-asady   
 

2 
 

   Use and Care of Incubator 

1. Make sure the incubator is positioned on a level surface. 

2. If the incubator does not have a temperature display, insert a thermometer in the vent 

hole through the roof of the incubator.  

3. Before incubating cultures and tests, check the temperature of the incubator. 

4. Clean the incubator regularly; making sure it is disconnected from its power supply. 
 

Anaerobic jar  

 Is an instrument used in the production of an anaerobic environment. This 

method is used to culture bacteria which die or fail to grow in presence of 

oxygen . Also for the same of the purpose are used the candle jar.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Petri dish 

Is a flat dish made of plastic or glass with a cover that is using to grow 

microorganism by pour the media and culture the microbe in it this 

working in BSC & incubated in incubator.   

 

 

     

 

 

 

Micropipette  

Micropipettes are utilized in the laboratory to transfer small quantities of 

liquid, usually down to 0.1 to 1000 µl. They are most commonly used in 

chemistry, biology, immunology lab for ELISA technique and PCR, etc. 

by put the liquid in tips. 

          

                                                             

Inoculating loops and needles 

 Inoculating loops are using to transfer microorganisms (bacteria) to growth 

media (Petri dish) or for slides, while the needle using for transfer the fungi.  

Anaerobic jar  

Petri dish empty 

Incubator 

Petri dish with media 
Petri dish with media & 

growth bacteria 

Pour the media  

http://www.pipette.com/singlechannel/micropipipette
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 Spectrophotometer 

 Spectrophotometer is an instrument for measuring the amount of light that passes 

through a sample at a specific wavelength. Types of the light spectrum include in 

spectrophotometer: ultraviolet (UV) 190-380 nm & visible light 380-780 nm.          

A spectrophotometer consists of the ‘spectrometer’ for producing the light of 

selected wavelength and ‘photometer’ for measuring the intensity of the light. 

 Spectrophotometric techniques are used to measure the concentration of material 

in solution by measuring the amount of light that is absorbed by the solution in a 

cuvette placed in the spectrophotometer, according to Beer-Lambert law. 

 Beer–Lambert law is the linear relationship between absorbance and concentration 

of an absorbing material.  

 Part of spectrophotometer 

1. Light sources (UV and visible) 

2. Monochromator (Wavelength selector)  

3. A Sample cell ( cuvette) 

4. Detector  

5. A device to read out the response of the detector. 
 

 Parts of spectrophotometer & principle in below figure : 

 

(Prism) 
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 Cuvette: (A Sample cell) is a small tube-like container with straight sides and a 

circular or square cross section sides. It is sealed at one end, and made of a clear 

material such as plastic, glass, or quartz, quite expensive. When handling the 

cuvette, avoid touching of the sides which the light will be pass through. Using a 

lint free cloth, remove any water droplets or dust that may be on the outside of the 

cuvette, before placing the cuvette into the spectrophotometer. 

 

 

 

 

 

 

 

 Spectrophotometer applications or used : 

1. Quantitative analysis of biochemistry particle such proteins, urea, creatinine, 

Ca, 3K, Vitamins, amino acid, hemoglobin, glucose, lipids &other.  

2. Enzyme assay  such liver enzymes 

3. Molecular weight determination 

Wavelength knobs  

Displays 

 0% T,  100% T,   Mode  

Sample chamber  

Spectrophotometer 

Spectrophotometer 
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Operating of spectrophotometer: 

1. Run the spectrophotometer for 5 to 10 minutes to allow it to warm up. 

2. Adjust instrument to desired wavelength according your procedure. 

3. Press the mode button to select the mode that displays Transmittance % or 

Absorbance. 

4. Open the sample chamber to ensure it is empty, then close it. Turn the left 

front dial to set Transmittance to 0% 

5. Prepare a blank solution (for zeroing): the solution has only the chemical 

solvent in which the solute to be analyzed is dissolved in. also using the 

distilled water. 

6. Place the blank into the cuvette and put in instrument with shut the lid. Set 

the blank to 100 T % using the adjustment knobs. 

7. Remove the blank and place the experimental sample then, close the door. 

8. Wait about 10 seconds until the digital numbers stop changing. Record the 

values of % transmittance and/or absorbance. 

9. The more light that is transmitted, the less light the sample absorbs.  

10. Repeat the reading for each individual sample at least three times and average 

them together, this ensures a more accurate readout. 
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Automated Hematology Analyzers (CBC) 

 Automated Hematology analyzers are computerized, highly specialized and 

automated instrument using for count the number of white blood cells 

(leukocytes), red blood cells (erythrocytes), and platelets in a blood sample. The 

test is called Complete Blood Count [CBC], which are done to monitor overall 

health, whereas abnormally high or low counts may indicate the presence of 

many forms of disease such as anemia, polycythemia, infections, inflammation, 

drug toxicity, leukemia, allergic reaction, thalassemia, chemotherapy, vitamin 

B12 deficiency, folic acid deficiency and some other hematological disorder.  

 Parts of Automated Hematology analyzers, there are three basic 

parts utilizes in the instrument:  flow cytometry, photometers and apertures 

in order to analyze different elements in the blood.  

 A special photometer called a hemoglobinometer measures the amount of 

hemoglobin. Blood cell (WBCs & RBCs) counting occurs by flow cytometry 

when a very small amount of the specimen is aspirated then a receipted by 

sensors count and identify the number of cells passing through the aperture. The 

two main types sensors used are laser light detectors and electrical impedance.   

Principles of Working the Automated Hematology Analyzers 

(CBC): 

 Electrical Impedance 

 Electrical conductivity 

 Light Scatter 

 Light absorption 

 Fluorescence 
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Procedure &operation 

1. The blood samples are collect through venipuncture, drawing the blood into a 

test tube containing an EDTA anticoagulant to stop the clotting.  

2. Mix the sample by roll mixing or hand for 5 min. 

3. Operating the instrument & regulated by keyboard. 

4. Prepare the sample & Lift the tube cover 

5.  Insert the probe of instrument in the tube of sample 

6.  Press the start button & wait. 

7. The result appear in the display & can be printed it. 

 

 

 

Display  

Probe 

Start buttom 
Automated Hematology 

Analyzers (CBC) 

Roll mixing  
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The instrument measure the following: 

 Parameter Interpretation 

WBCs Total WBCs count 
Total white blood cells are reported, and a differential 

reports all the white cell types as a percentage and as an 

absolute number per unit volume. 

differential 

WBCs 

Neutrophils 
May indicate bacterial infection, and are seen in 

leukemia. 

Lymphocytes Higher with some viral infections 

Monocytes 
May be raised in bacterial infection, tuberculosis, 

malaria, 

Eosinophils 
Increased in parasitic infections, asthma, or allergic 

reaction. 

Basophils  May be increased in bone marrow related conditions 

such as leukemia or lymphoma. 

RBCs Total RBC count 
The number of red cells is given as an absolute number 

per liter. Iron deficiency anemia is one condition that 

shows up as a Low RBC count 

 

Hemoglobin 

The amount of hemoglobin in the blood, expressed in 

grams per deciliter, a low level of hemoglobin is a sign 

of anemia. 

 Hematocrit or packed 

cell volume (PCV) 

This is the fraction of whole blood volume that consists 

of red blood cells. 

Red Blood 

Cell Indices 

Mean corpuscular 

volume (MCV):  

the average volume of the red cells, measured in 

femtolitres, Anemia is classified as microcytic or 

macrocytic if the MCV value is above or below the 

expected normal range 

Mean corpuscular 

hemoglobin (MCH):  

the average amount of hemoglobin per red blood cell, in 

picograms. 

Mean corpuscular 

hemoglobin 

concentration 

(MCHC):  

the average concentration of hemoglobin in red blood 

cells. In Hypochromic anemia, such as caused by an 

iron deficiency, the MCHC is decreased. 

Red cell distribution 

width (RDW):  

reflects the degree of variation in size and shape of red 

blood cells as calculated by automated analyzers. 

 
Platelet numbers  

are given, as well as information about their size and the 

range of sizes in the blood. 

 

https://en.wikipedia.org/wiki/White_blood_cells
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Polymerase chain reaction (PCR)  

PCR is a technique used in the laboratory to make many copies (amplification) of 

specific DNA segment. It was first developed in the 1983 by the American 

biochemist Kary Mullis.  

PCR method widely used in molecular biology, which using a single copy of a DNA 

sequence is exponentially amplified to generate thousands to millions of particular 

DNA segment. PCR is now a common and often indispensable technique used in 

medical laboratory and clinical laboratory research for a many applications including 

biomedical research and criminal forensics. 
 

Components of PCR Reaction (Master Mix) 

1) Template DNA(target DNA) 

2) Primers (are short single strand DNA fragments are a 

complementary to the target DNA region). 

3) Thermo-stable enzyme (Taq Polymerase)  

4) dNTP  (dATP, dTTP, dCTP, dGTP) 

5) Buffer (mg++) 

6) Thermocycler: a device changes the temperature. 
The reaction is commonly carried out in a volume of 

10–200 μL (master mix) in small reaction tubes (0.2–

0.5 mL volumes) in a thermal cycler of PCR 

instrument. 
 

 

 

 

 

 

Thermal cycler of PCR instrument 

 

Template DNA 
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Principles 

The vast majority of PCR methods depend on thermal cycling in PCR instrument, by 

exposes DNA to repeated cycles of heating and cooling to permit different 

temperature-dependent reactions, the step of PCR reactions in one cycle include: 
 

1. Initial denaturation: aim to completely denature template DNA 94° C for   10 min. 

2. Denaturation:  the first step of PCR, which the double strands of the DNA are 

separated at a high temperature ( 94°C) for 1 min to30 seconds. 

3. Annealing: in this step, the temperature is lowered (55°C) for 45 seconds and 

allowing bind of the primers to each of the single-stranded DNA templates. 

4.  Extension : this step, the Taq polymerase synthesizes a new DNA strand 

complementary to the DNA template strand by adding free dNTPs from the reaction 

mixture in temperature  72°C is commonly used with this enzyme. 

5. Final extension: 5-15 min allowed to fill-in the  DNA ends of newly synthesize 

PCR products. 

6. Final hold: The final step cools the reaction chamber to 4–15 °C for a many time. 
 

Note/ Number of cycles & temperature depends on  procedure of kits using. The 

stepe2, 3 &4 repeated about 35-40 cycles. 
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Applications: 

Applications of the technique include : diagnosis and monitoring of genetic 

diseases; amplification of DNA for microorganisms; gene cloning and 

manipulation, gene mutagenesis, analysis of genetic fingerprints for DNA (for 

example, in forensic science and parentage testing); and detection of pathogens in 

nucleic acid tests for the diagnosis of infectious diseases  such as hepatitis C virus 

&bacterial infections.  
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Electrophoresis 

 Electrophoresis is a separation device of the charged molecules in solution; 

through migrate in response to an electrical field. 

 Many important biological molecules such as amino acids, peptides, proteins, 

nucleotides, nucleic acids possess ionisable groups and, therefore, under the 

charge of an electric field, these charged particles will migrate either to 

cathode or to anode, depending on the nature of their net charge. 

 

 In many electrophoresis, the gel is medium between two buffer chambers 

containing separate electrodes, so that the only electrical connection between 

the two chambers is through the gel. 

 Rate of migration depends on the strength of the field, on the net charge, 

size, and shape of the molecules, and on the ionic strength, viscosity, and 

temperature of the medium in which the molecules are moving. 

Types of electrophoresis:  
1- Agarose gel electrophoresis   

2- Poly-acryl amide gel electrophoresis.  

3- Capillary gel electrophoresis. 

4- Disc electrophoresis for Protein.   

Application of electrophoresis: 
1) Separation of DNA and RNA. 

2) Estimation of the size of DNA molecule. 

3) Analysis of PCR product.  

4) In forensic science.  

5) In determining molecular weight of protein. Etc. 

6) In molecular biology, genetic, microbiology & biochemistry lab.  

Gel electrophoresis instrument 

Cathode Anode DNA 
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Part of electrophoresis 

1. Power supply 

2. Electrophoresis chamber. 

3. Electrodes:   Red   + anode   & Black:   - Cathode  

4. Gel casting tray: Made of transparent plastic that allows UV penetration, the 

vessel must be closed with special rubber seals before pouring the gel. 

5. Comb: is a tool used to working drill for place the sample (DNA) in the gel. 

6. UV-transluminator: for reading the result, by to give a fluorescent glow 

under ultraviolet light. 
 

 

  

 

 

 

Gel casting tray 

Electrodes  

Red:   + anode   

Black:   - Cathode  

UV-transluminator 
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Water bath  

A water bath is a device that maintains water at a constant temperature. This 

equipment consist from a container filled with heated water. All water baths have 

a control to set temperature. This control can be digital or a dial; it can be operated 

to 99.9 °C. 
 

Using water bath for: 

1) Incubate liquid samples in water at a constant temperature over a long period.  

2) For warming of the reagents.  

3) Melting of the substance such agarose gel.   

4) Incubation of the some cultures.  

5) Water bath is a preferred heat source for heating flammable chemicals instead 

of an open flame to prevent ignition. 
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Use and Care of a Water Bath  

1) Fill the bath with distilled water.  

2) Disinfectants can be add to prevent growth of organisms. 

3) Before incubating samples, check the temperature of the water. Many chemical 

tests react at room temperature (18 to 22 °C) and others require a specific 

temperature as body temperature (35 to 37°C). 

4) Ensure that the level of the water is above the level of whatever is being 

incubated. 

5) When have many test tube put in rack and enter to the water bath. 

6) Use the lid to prevent loss of heat from the bath. 

7) Clean the water bath regularly. 

 

 

Test tube rack / holder  


