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Quality Control of microscopic procedures 

   

Quality Control of culture examination 

   

Quality Control of susceptibility testing  
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Quality control in microscopic procedures      

  

Quality assurance with regard to tuberculosis microscopy is a system designed to continuously 
improve the reliability, and efficiency of microscopy as a diagnostic and monitoring option.  

QC of smear microscopy contains:  

 

Collection and transport of specimens (forms No 1, 2)  

 

Smear preparation  

 

Staining (form No 3)  

 

Rechecking smear microscopy (form No 4) 

 

Reporting of results and slides storing  

 

Checking the microscope condition  
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Q.C in collection & transport of Specimens                       

  

Perform microscopy only upon written request of authorized persons and do not allow oral request. 

(Form No 1) 

 

Keep the request forms from its specimens separately (forms that have been contaminated by 

specimens should be destroyed by autoclaving or burning)     

 

Reject or return the specimens that cannot be identified properly. 

 

The received specimens should be transported immediately; otherwise should be stored in 

refrigerator with date of reception.   

 

Evaluate the quality of sputum specimens and make a note if a specimen resembles saliva. (Form No 2)  

 

Discard leaking and broken specimen containers by autoclaving and request a repeat specimen.  

  



 
12                                                  Note Mycobacteriology Research Centre, NRITLD

 
...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 



Mycobacteriology Research Centre, NRITLD                           13             

 
Form No 1       
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Form No 2: Quality & quantity of receiving sputum specimens   

Quantity of specimens  
Quality of specimens 

 

2< ml >2ml 

Patients name
SputumSalivacccc

Result of smear 
microscopy

   

 

        

 

Signature:                                                                                 Date: 
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Physical Appearance of Sputum Specimens         

       Salivary            Mucopurulent          emoptysis          Muco-colloidal  
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Q.C in Smear Preparation                 

×

 

Check the slide number with its 
corresponding number. 

 

Acceptable  size of smear  should be 2 × 3 
cm. Sputum should be spread evenly on the 
glass slide not too thick not too thin.  

 

45 minutes to 1 hour is necessary to get the 
smear air-dried. 

 

Heat- fix the smears by placing the slides in 
oven (60-700C) for 1 hour (check the 
temperature by thermometer). 
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Q.C of staining procedures                    

       

,

   

The stains and reagents containers should   have the date of receiving. 

 

Each new batch of stains checked on both known positive and known negative control smears. The 

use of positive control ensures the staining capability of the new stain solutions, whereas the use of 
negative control smears will confirm that acid-fast contaminants are not present in the stain 
solution(s) i.e., from the water or reagents used to prepare the stains). 

 

Read control slides before patient smears are read. Unacceptable control slides are: 

- The bacilli in positive control are not stained red. 
- Negative control remains red after decolourisation. 
- Background is not properly decolourised. 

 Check the presence of deposits in stain container.   

 Record the preparation date, and volume/week.
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Form no 3: Quality control of staining solutions 

Volume/ week
Result of   staining the 

control smear   

 

Date / Name 
of TB staff 

C
ar

bo
l-

Fu
ch

si
n 

 

A
ci

d-
A

lc
oh

ol
  

 

M
et

hy
le

ne
 

B
lu

e 
 

G
oo

d 

B
ad

  

 

Se
di

m
en

ta
tio

n 
 

Recommendations 
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Q.C   in reading & reporting of smear  

 

Before reading, the patient's smear; first read the control slides. 

 

Ensure that all TB staff put 15- 20 minutes for reading each slide.  

Daily cross check all of positive smears and 3-5% of negative smears by laboratory

supervisor/senior microscopic.  
 Result should record in smear register. 

 

Calculate the percentage of positive smear/week (Form No 4)  

 

Microscopy results should be prepared within 24 hours of receiving of specimen. 

 

The slides gets clean and store in slides boxes accordingly to its number. 
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Form No 4: Rechecking the smear microscopy   

Overall 
Agreement 

Recheck 
-ve 

smear/day 

Recheck 
+ve 

Smear/day 

Smear 
-ve 

Smear 
+ve 

Total number of 
smear 

seen/ day 
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Correlation Table of Smear Q.C 

Overall Agreement of Grade:  
Consistencies of negative results and positive results by grading between assessor and microscopist.    

(%)100 ×  consistencies by grading  (+) and ) -(Number of 

Grand Total   

False (+) Ve:             
  Smear negative by assessor, but read as positive by microscopist. 

 

(%)100 × Ve            (+)             Number of false 

 

                                                   Total of microscopists (+) Ve results 

   

False (-) Ve:  
 Smear positive by assessor, but read as negative by microscopist. 

(%) 100 × Ve             ) -(            Number of false 

 

                                                   Total of microscopists (-) Ve results 
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Checking the microscope conditions

  

holderslide

  

Checking the microscope conditions:  

 

After daily use  

Wipe oil from objective, condenser and stage with 
lens paper soaked in xylene. 
Turn off the microscope light source. Adjust the 
variable voltage regulator setting to minimum 
before turning off the lamp.  
Replace microscope cover. 

 

Monthly  
Use an airbrush to blow away dust. (A simple 
airbrush can be made by attaching a Pasteur 
pipette to a rubber bulb). Clean objectives, eye-
pieces and condenser with lens paper soaked in 
xylene.  
Remove slide holder from the stage and clean.  
Wipe off the dust from body of the microscope 
and the window of the illuminator in the base by 
using a water-moistened paper towel.  

 Six-monthly  

Have the microscope inspected, cleaned and 
lubricated by professional service personnel. 
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Quality control of culture examination              

   

. 

 

Quality control ensures that the information 
generated by the laboratory is accurate, 
reliable and reproducible. This is 
accomplished by assessing against 
acceptable  established limits- the quality of 
specimens, the performance of 
decontamination, digestion and culture 
procedures, the quality of reagents, media 
and equipment, by reviewing culture results 
and by documenting the validity of culture 
methods. 
Quality control of culture procedures are: 

 

Quality control of culture media 

 

Quality control of culture procedures  

 

Quality control of culture results 
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Q.C in Culture Media preparation   

            
Use fresh eggs for preparation of Lowenstein- 

Jensen media, wash them carefully and soak   them 
with 70% alcohol. 

 

Record preparation date of malachite- green and 

mineral salt solution. 

 

Freshly prepared   and sterilized malachite 

 

green and mineral salt solution. 

 

All glass- ware and glass tubes should be 

sterilize  in 180 °C for 2 hours. 

 

Clean the biological safety cabinet before media 

preparation. 

 

Control the coagulator temperature by a 

thermometer. 
 Check time needed for media coagulation. 

Wash the coagulator after each media preparation. 

 

Following inspissation, check visual appearance 

of media for discoloring, air-bubbles. 

 

Record preparation date under each LJ culture 

tubes. 
 Check 10% of media for sterility by incubation at 

37°C for 72 hours. 

 

Calculate the number of contaminated media 

before inoculation (After check) 
 Keep all media in the refrigerator. 
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Form No 5- Quality control of L.J culture media  

5-15 

  

Date of 
manufacturing 

Preparation 
of L.J 
culture 

media/week 

      

% of L.G 
culture media 
contamination 

before 
digestion 

procedures 

 

% of L.G 
culture media 
contamination 
after digestion 

procedures 



 
38                                                  Note Mycobacteriology Research Centre, NRITLD

 
...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 



Mycobacteriology Research Centre, NRITLD                           39             

 
Q.C in Digestion & Decontamination procedures  

  

Keep a monthly record of contaminated speciments: the acceptable range in 2-5%. Contamination 

rate <2% indicates overly harsh the contamination, which means that too many tubercule bacilli are 
killed. 
If the laboratory is experiencing delays of delivery specimens the contamination rate may be greater 
than 5%. 
 If a rate of > 5% persists, ensure that specimens are completely digested, because partially digested 
specimens may not be completely decontaminated. Thoroughly mix the contents of centrifuge tubes to 
ensure that the inside surface have been well decontaminated.  

 

Check the quality of solutions that have been used during processing (Forms No 6). 
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      Form No 6: Quality control of decontamination solutions   

 

Name of reagents Date of  preparation Volume/week
PH

Recommendations



 
42                                                  Note Mycobacteriology Research Centre, NRITLD

 
...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 



Mycobacteriology Research Centre, NRITLD                           43             

Quality control in Culture reports  

  

Prepare a smear from suspected colonies and check acid-fastness of   smear. 
If AFB are seen on smear but not have grown on culture, it may possible that:  

 Organisms are dead as a consequence of the treatment  

 Decontamination is not performed properly: too long time of decontamination.  

 High concentration of the NaOH (decontaminant agent)  

 

Bad quality of the media.  

Bad conditions of the incubation: too low or two high temperature of the incubator.  
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Quality control in Culture reports                 

   

  Regular evaluation of  

 

The positive culture rate among Smear + and Smear- specimens.  

 The negative culture rate among Smear+ and Smear- specimens.  

 The contamination rate in L.J culture media.   
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Quality control in susceptibility testing   

 

Check the quality, potency and expire date of all drugs. 

 

Check the antibiotics concentration and sterility of  antibiotic containing media the 

Q.C points  that mentioned in preparation of simple L.J culture  media, should be 
followed here also). 

Put  control test with standard  strain of  H37RV    
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Quality control in Instruments & Equipments

       

The user should monitor equipment regularly to assure the constant accuracy and 

precision necessary for quality laboratory performance.  

 

Equipment should meet the manufacturers' claims and specifications. 

 

Written operating and cleaning instructions must be kept in a file for all equipment.  

 

Dated of service records must be kept for all equipment.  

 

Equipments and   instruments quality control include control of equipments such as 

BSC, incubator, refrigerator, freezer, water bath and glassware. 
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Quality control of Biological safety cabinet  
           

BSC

  

ml

 

(

gram
UV

BSC: the BSC is the primary containment device that protects the worker, product and/ or environment 
from exposure to tuberculosis and its performance needs to be verified at the time of installation and 
annually thereafter.  

The purpose and acceptance   level of the performance tests are to ensure: 
 The balance of inflow and exhaust air                     Integrity of the cabinet  

 Check installation place                                           Electrical and physical features of the BSC  

 Decontamination before filter changing                  Check UV lamps and record the date of usage  

Decontaminate inside BSC using mix of 25 ml of formaldehyde 37%and 15 grams potassium 

permanganate (once every month)  
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Good Laboratory Practice  

Human error, poor laboratory practice, and misuse of equipment cause the majority of laboratory 
accidents and related infections.   
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Techniques in the use of pipettes and pipetting aids  
1. A pipetting aid should always be used. Mouth pipetting should be prohibited. 
2. Cotton-wool plugged pipettes will reduce the possibility of contaminating the 
pipetting aid. 
3. Air should never be blown through a liquid containing infectious agent. 
4. No infectious material should be expelled forcibly from a pipette. 
5. To avoid the hazards of accidentally dropping infectious cultures from pipettes, a 
disinfectant soaked cloth should be placed on the working surface and autoclaved 
after use. 
6. Contaminated pipettes should be completely immersed in a suitable disinfectant 
before being autoclave. 
7. A discard pan for pipettes should be placed within the biological safety cabinet
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Micro incinerator 

 

Techniques to avoid dispersal of infectious material    

1. Working areas must be cleaned with a suitable disinfectant when each work period 
is finished.  
2. Where there is a risk of spatter of infected material in a Bunsen Burner Flame, a 
microincinerator should be used.  
3. Catalase tests should not be done on slides. 
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Techniques in the use of biological safety cabinets  

1. The use and limitations of cabinets must be explained to all potential users. 
2. The cabinet must never be used unless the fan is switched on and the air flow 
indicator is in the safe position.  
3. If it has an openable glass-viewing panel, this must not be raised when the cabinet 
is in use. 
4. Apparatus and materials in the cabinet during operation must be visible through the 
glass window. 
5. The cabinet fan should be run for at least 15 minutes after completion of work in 
the cabinet.  
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Techniques to avoid ingestion of infectious material   

1. Hands should be washed frequently. Workers should avoid touching their mouth and 
eyes. 
2 .Food and drink should not be stored or consumed in the laboratory. 
3. There should be no smoking or gum chewing in the laboratory.  
4. Cosmetics should not be applied in the laboratory.   
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Techniques to avoid injection of infectious material   

1. Injection may result from accidents  with hypodermic needles, Pasteur pipettes, and 
broken glass. 
2. Accidents with hypodermic needles can be reduced only (a) greater care, and (b) 
making less use of syringes and needles.  

 

Hyperdermic  
Hyperdermic
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Techniques for the use of the centrifuge   

1. Infectious airborne particles may be ejected when centrifuges are used improperly. 
These particles travel at speeds too high to be captured and retained if a centrifuge is 
placed in a traditional class I or Class II safety cabinets

 

2. Centrifuge buckets should be paired by weight, and should be balanced with tubes in 
place. 
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Plan of action for clinical aerosol accident

  

1. Cover the spill immediately to prevent further aerosolisaton .Use any 
available material, e. g. paper towels, news paper, or cotton towel. 
2. Soak the cover with appropriate disinfectant and completely wet the 
area. 
3. Let stand for at least two hours, keeping the area wet during this time. 
4. Place all broken tubes/containers and clean up material in an 
appropriate container and discard by one of the waste disposal option 
described later. 
5. Mop the floor and laboratory benches with appropriate disinfectant. 
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(fogging

  

fogging

         
Plan of action for large volume aerosol 
accident   

1. Evacuate the room immediately, except 
for the person who caused the accident.  

2. Shut off the air system .Seal the 
exhaust and intake air dust as quickly as 
possible. 

3. Turn the fogging machine on, exit the 
room and seal the door with tape.  

4. Let the fogging machine dispense the 
entire volume of disinfectant, allow the 
fog to settle and leave the room 
undisturbed for at least two hours.  

5. Put on protective clothing, before re-
entering the room. 

6. Soak the spill with appropriate 
disinfectant and leave for 30 minutes. 

7. Place all broken tubes and clean-up 
material in an appropriate container and 
discard by one of the waste disposal option  

8. Mop the floor and laboratory benches 
with appropriate disinfectant.  
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Address: Mycobacteriology Research Centre, Iranian National Reference TB Laboratory, National 
Research Institute of Tuberculosis & Lung Disease (NRITLD), Shaheed Beheshti University of Medical 
Sciences, Shaheed Bahonar Ave, Darabad, 19556, P.O 19575/154, Tehran, Iran. 
Tel: (0098-21) 20105555 or 20109505 
Fax: (0098-21) 20109484 or 20109505 
E-mail: mrc @ nritld.ac.ir, pfarnia @ hotmail.com, pfarnia @ nritld.ac.ir, Website: www.mrc.ac.ir  

There are 2 purposes for the 
sterilization.  

1- Preparation of the needed materials 
and equipment for examination.  
2- Processing of the contaminated 
materials before discarding or washing.

 

Therefore sterilization methods must 
be chosen according to the purpose.  
All contaminated materials must be 
sterilized by means of autoclaving, 
boiling, burning or soaking in 
disinfectant. The killing action of any 
disinfectant is never instantaneous. 
Therefore enough exposure should be 
given for the purpose.  

http://www.mrc.ac.ir
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