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FOREWORD 
 
 
 

This  document is  an abridged version of  the earl ier  manual 

for "Establishment and functioning of a Tuberculosis Culture 

Laboratory" brought out by the National Tuberculosis Institute, 

Bangalore in 1983. The need for this was felt due to the importance 

given for setting up of laboratories for TB culture in all State TB 

Centres under the Revised National Tuberculosis Control Programme 

which wilt provide inputs like equipments, chemicals etc., not only for 

establishment of Culture laboratories but also for upgradation of 

existing laboratories to a TB Culture laboratory. This document has 

concised the detailed procedures given in the previous manual. It is 

hoped that this would serve as a reference guide to all those interested 

in setting up of functional Mycobacterium Culture Laboratory. 

 

Suggestions   and   contributions   if   any   for   improvement   of   this 

document are always welcome. 

 
 
 
 
 

(P. JAGOTA) 
DIRECTOR 

 
 
 
 
Date : April 1998 
Place: Bangalore 
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1. INTRODUCTION 
 

his manual has been simplified to cater to the needs of the laboratory (lab) technicians working in 
tuberculosis culture laboratory. The procedures to be followed for isolation of tubercle bacilli have 

been described in detail to enable lab technicians to carry out the work properly. Often the technicians may 
have to work in a culture laboratory without a Bacteriologist to guide them. The fundamental basis for 
various bacteriological procedures has been described briefly in every chapter to prevent the lab technician 
from performing any task unscientifically. This manual will also be useful for the Bacteriologists attached 
to tuberculosis culture laboratories in State Tuberculosis Centres (STCs). The procedures described have to 
be followed in all the STC Culture Laboratories as recommended in manual for maintaining uniformity. 
 
 

Persons desirous of enriching their knowledge in culture and sensitivity aspects of mycobacteriology 
are advised to refer to updated text books and journals. This manual cannot be a substitute for a text book. 

 
 
A layout plan of the laboratory has been included in Appendix 3, to enable planning different sections 

of a laboratory in a rational manner. Further, a list of equipments and materials both non-expendable and 
expendable required for a laboratory have also been given for guidance (Appendix 1 & 2). 

 
 
The chapters have been arranged in a sequential order for the purpose of processing the specimens 

received for bacteriological investigation in a practical manner. The functions and responsibilities of STC 
staff is given in the document on STC (Second edition 1995 brought out by National Tuberculosis Institute). 

 
 
A Mycobacteriology laboratory should have a Bacteriologist, three lab technicians, two lab attend- 

ants and a registration clerk for carrying out the work. With this staff the laboratory will be able to handle 
about 8,000 to 12,000 specimens for culture in a year. 

 
 
Tubercle bacilli are slow growing organisms and culture slopes are to be incubated atleast for eight 

weeks before declaring them as negative. Hence, it may not be possible to manage with a small portable 
incubator, since adequate space must be available for incubation of cultures. Besides, additional space will 
be required for keeping the cultures of sensitivity and identification tests which will remain in the incubator 
for a period of four weeks. Therefore, a room/walk-in type incubator is essential for laboratories which 
handle large number of specimens. 

 
 
Due to the long incubation period of mycobacteria, glassware used for culture does not come up for 

washing often. As such, each McCartney bottle may hardly get four to six chances for getting washed and 
sterilised in a year Hence, three times the actual requirement of glassware like McCartney bottles and Bijou 
bottles need to be procured and stocked. 

 
 
For biosafety measures and longer period of incubation, the specimens should not be cultured in a 

cotton plugged test tube. It is therefore, advisable to use appropriate screw caped test tubes or one ounce 
(oz) McCartney bottles. 

 
 
A large space is required for storing media, solutions, cultures, etc., at low temperature. For this 

purpose it is advisable to have a cold room rather than having several refrigerators. However, a separate 
refrigerator will be needed for storing sputum specimens and other specimens collected from suspected TB 
patients before processing for culture. 

T 
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It is no use isolating cultures of acid fast organisms and discarding them without identifying them 

through proper tests. One of the important identification tests is to check the ability of the culture isolated 
to grow at different temperatures like 25°C (room temperature), 37°C and 42°C Portable incubators are 
required for this purpose. Any bacteriological investigation will be incomplete without sensitivity tests. 
Therefore, that should also be undertaken to get as much useful information about the culture as possible. 

 
 
The staff should become thoroughly familiar with the procedures given in this manual, as otherwise 

whenever erratic results are encountered, interpretation will become difficult. 
 
 
It is very important that the staff undergo proper training in culture work at a well established culture 

laboratory like National Tuberculosis Institute, Bangalore, Tuberculosis Research Centre, Madras, LRS 
Institute, New Delhi before being posted to a culture laboratory. This may however not be necessary if well 
trained bacteriologist who has already worked in the field of mycobacteriology is available. This manual 
will be useful for personnel trained in techniques of microbiology. 

 
 
An index of important technical terminologies used in the manual, listed under "SUBJECT INDEX", 

helps the reader/user in retrieving information. 
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2. COLLECTION OF SPECIMEN, TRANSPORTATION & REGISTRATION 

 
 
he presence of Acid Fast Bacilli (AFB) in a clinical specimen can be confirmed either by microscopy or 
by culture examination. Since mycobacteria cannot be specifically identified by smear examination, 

speciation of mycobacteriosis can be made only by isolation of bacteria from the clinical specimen.   How- 
ever, as a routine, culture of sputum specimens is not required for newly diagnosed pulmonary tuberculosis 
patients. 
 
 

The specimens should be collected with care and promptly transported to the laboratory within three 
days from the date of its collection. 
 
 
COLLECTION OF SPECIMENS 
 
 
1.  Sputum 
 
M.tuberculosis is capable of causing disease in almost any organ of the body. However, 85% of tuberculosis 
disease in our country is of pulmonary type. Thus, the majority of specimens received for diagnosis are 
sputum specimens. 
 
To obtain a good sputum specimen, the Laboratory Technician should; 
 

− Instruct the patient to; "rinse his mouth with water, stand facing a wall, away from wind, keep both hands 
on his hips, cough forcibly, collect sputum in his mouth and spit carefully into the cup and close the lid 
tightly". 

 
− Collect atleast 4 to 5 ml sputum brought from the lungs after a deep, productive cough. 

 
− Remember that saliva and nasopharyngeal discharge are not sputum. 

 
2. Laryngeal Swab 
 

− Use a sterilised absorbent cotton swab for collection. 
 
− This may be useful in children and patients who cannot bring out sputum or may swallow it. 
 

3. Gastric Lavage 
 

− The patients must be hospitalised for collection of gastric lavage specimen. 
 
− The collection should be made early in the morning before breakfast. 

 
− The collection should be made in a sterilised one oz McCartney bottle. 

 
− The specimen must be transported to the laboratory immediately and should be processed at the earliest-possible to 

avoid killing of acid fast bacilli due to the presence of acidic pH in the specimen. 
 

− If the specimen cannot be transported immediately, it should be neutralised by adding 5 ml of 10% 
Trisodium Phosphate. 

 

T 
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4. Bronchial Washing, Pleura Fluid and Biopsy 
 

− Bronchial Washing should be collected in a sterile McCartney bottle taking precaution not to intro- 
duce any contamination. 

 
− Pleural fluid should be collected in a sterile large saline bottle. 

 
− Biopsy material should be collected in a sterilised McCartney bottle with 5 to 10 ml of sterile normal 

saline. 
 

− It is a common observation that specimens are sent in formalin for culture which is not correct. 
Necessary instructions must be given to the concerned staff for sending the specimen in normal saline 
for culture as formalin will kill the bacilli. 

 
 
EXTRA-PULMONARY DISEASE 
 

The laboratory may receive a variety of specimens for diagnosis of extra-pulmonary tuberculosis, 
such as body fluids, tissues, pus, urine, etc. These specimens may be broadly categorised into two groups 
which are processed in different ways. 

 
1. Aseptically collected specimen which is free from microflora like spinal, pleural, pericardial, synovial 

and ascitic fluids, besides blood, pus and bone /narrow, etc. 
 

− All liquid specimens should be collected in a sterile glass container or sterile saline bottle. 
 

− The specimen must be transported to the laboratory immediately and should be processed at the 
earliest possible or should be refrigerated. 

 
− Aseptically collected tissue specimens are to be kept in a sterile container without using preservatives. 

 
2.  Specimen contaminated with normal microflora e.g., urine 
 

− Three early morning fully voided urine specimen should be collected in a wide mouthed sterile flask/ 
saline bottle (at least 200 ml of urine should be collected on each occasion). 

 
 
TRANSPORTATION OF SPECIMENS 
 

− Collected specimen should be transported in a thermocol box or insulated box or ice box with ice 
pack in a polythene bag. 

 
− Specimens can be kept at 4PC for maximum of 3 days. 

 
− In case delay is anticipated, the specimen may be collected in a transport media like Cetylpyridinium 

Chloride (CPC) or Tri-Sodium Phosphate (TSP) . 
 

− The specimens should be collected in a leak proof container and it should be packed in such a way 
that it can withstand the shock, pressure changes and other conditions arising during transportation. 
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REGISTRATION 
 
 
1 . The specimen must be received along with a form giving details of the patient's particulars like age, sex, spot or 

overnight specimen, date of collection etc. 
 
2 . Prior to registration, the specimens should be checked against the details given in the list. 
 
3 . After checking, the registration number should be given to each specimen. 
 
4 . The number can be started as a five digit number (00001) and can be continued till the number 99999 is reached. 
 
5 . The same registration number should also be written on the sputum specimen cup. 
 
6 . The entries in the list should be transferred to a Registration book. 
 
7 . A Lab Card has to be prepared for each specimen. 
 
8 . Any discrepancy observed either in the particulars entered on the sputum container or in the accompanying list should 

be noted and clarifications obtained from the sender of the specimens before the specimen is registered. 
 
9 . The specimens with the Lab Cards then go to the Culture room for smear preparation and culture. 
 
The Registration clerk has the following duties to perform in addition to the registration of specimens. 
 
 
1 . Entering of the smear results in the corresponding Lab Cards. 
 
 
2 . When the Lab Cards are received after all the tests are completed or if the specimens are declared negative or 

contaminated, the entries should be checked and any missing entry should be filled in consultation with the 
technician in-charge of that particular work. The results of the specimen should be entered in the Registration book 
against that particular laboratory number in the last column as positive or negative or contaminated before the 
cards are filed resultwise in a box. If the results are to be communicated to the individuals they should be entered in a 
form meant for communicating results after obtaining the signature of Bacteriologist before the cards are filed. The 
Bacteriologist will verify the results against the entries in the Lab Card. 

 
 
3 . The cards are kept in a box in the appropriate compartments viz: 
 

1. 1st compartment -      Microscopy and Culture – Negatives 
 

2. 2nd compartment  -      Culture positives 
 

3. 3rd compartment - Culture contaminated 
 

4. 4th compartment - Microscopy positive and culture negative. 
 
 
Note: Registration is a very important task and any mistake committed at the time of registration 

will lead to mixing up of the results which may lead to wrong diagnosis of patients. 
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3. PREPARATION OF SMEAR, ZIEHL-NEELSEN STAINING AND 

FLUORESCENT MICROSCOPY. 
 
PREPARATION OF SMEAR 
 
1. Each specimen is first examined macroscopically by the technician making the smears. The volume and 

description (see below) are entered on the Lab Card with the initials of the technician preparing the smear. 
 

Saliva - Clear watery fluid. 

Mucus - Slimy material of viscous consistency, opaque or transparent. 

Purulent material - Yellow or   creamy, thick, soft with or without cheese like particles 

Blood - Frank blood or sputum mixed with blood 

 
2. Recording is also made for any other abnormal constituents, such as betel-nut in the remarks column. 
 
 
PREPARATION AND FIXATION OF SMEARS 
 
Materials required 
 
1. Flame source (spirit lamp or Bunsen burner). 
 
2. Clean slides. 
 
3. Diamond pencil/Grease pencil. 
 
4. Drying racks. 
 
5. Wire loop and/or wooden sticks. 
 
6. Pair of forceps, 
 
7. Bowl containing 5% lysol. 
 
8. One empty enamel container with disinfectant solution for discarding infected material. 
 
9. Cotton wool. 
 
Slides must be of good quality and free from grease. They must be cleaned by immersion in methylated spirit and 
dried with a clean soft cloth, if it is greasy. 
 
 
Sputum Specimens 
 
a. Macroscopical examination is made. 
 
b. The Lab serial number of the specimen under examination is to be written at the end of the slide so that the number is 

parallel to the short edge. 
 



 7 

 
c. Portions of the specimen are sampled by wire loop, care being taken to ensure that purulent material is placed in 

the centre of the slide and evenly spread to cover approximately l/3rd of the slide in the center, with a fairly 
thick uniform smear. 

 
d. The lid of the specimen container is closed thereafter. 
 
e. The slides are air-dried and heatfixed by passing slide over the flame three times. 
 
f. The drying rack is made sterile by flaming before and after use. 
 
g. Slides should never be stacked or stored one above the other and the smears should not come in contact with each other. 
 
h. Specimens have to be processed in a serial order 
 
 
STAINS & REAGENTS  
 
Concentrated Carbol Fuchsin 
 
Basic Fuchsin 10 gms. 
Phenol (crystals) 50 gms/60 ml. (liquid) 
Alcohol (95 percent or absolute) 100 ml. 
Distilled water upto 1000 ml. 
(It is important to maintain the above mentioned concentration of ingredients and they should not be diluted). 
Store in an amber coloured bottle. Dissolve Basic Fuchsin in Alcohol, add Phenol, distilled water, mix well and filter 
 
25% Sulphuric Acid 
 
Concentrated Sulphuric Acid 250 ml 
Distilled water    750ml. 
 
Add very carefully acid to the water contained in a large boiling flask with constant mixing. The flask should be 
placed in a sink with water for cooling. 
 
Storing: It should be stored in a stoppered glass bottle or in acid proof polythene container. 
 
0.1% Methylene Blue 
 
Prepare a stock solution of one percent methylene blue by dissolving one gm of powder in 300ml distilled water Dilute 
for use by adding 100 ml of stock solution to 900 ml distilled water. 
 
Stains and reagents should be prepared and stored in quantities that will last for three months period. Label must indicate the 
date of preparation. 
 
 
 
ZIEHL-NEELSEN (ZN) STAINING 
 
Materials Required 
 
1. Staining rack. 
 
2. Cut filter paper. 
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3. Forceps. 

4. Enamal tray (Acid Resistant). 

5. 5 x 500 ml beakers. 

6. Kjar Petersen wire baskets. 

7. Concentrated carbol fuchsin. 

8. 25 percent sulphuric acid. 

9. Alcohol 90% or methylated spirit. 

10. Methylene blue (0.1%). 

11. Spirit lamp. 

12. Metal wire swab for heating. 
 
Note: Items 5 and 6 are not mandatory. 
 
 
Procedure 
 
a. Place the heat fixed slide on rack, cover with filter paper (2x3 cms). 

b. Add Carbol Fuchsin in a quantity that covers the smear. 

c. Heat till steam comes. 

d. Wait for 2l/2 minutes. Reheat & wait for another 2Vi minutes (Total 5 minutes) 

e. Wash with water. Decolourise with 25% sulphuric acid for 2l/2 minutes. 

f. Wash with water.   Again decolourise with 25% sulphuric acid for 2Vz minutes 

g. Wash with water. Decolourise with 90% alcohol/spirit for 2 minutes. 

h. Wash with water. 

i. Counterstain with 0.1% methylene blue for 10 seconds. 

j. Wash with water, air dry and examine. 
 
All freshly prepared stains should be checked by staining one known positive. 
 
 
ZN MICROSCOPY 
 
Materials Required 
 
1. Microscope with 100X oil immersion objective and 5X eyepiece (Binacular with 10X eyepiece). 

2. Immersion oil and oil applicator. 

3. Lens tissue. 

4. Clean soft cloth. 

5. Small bottle of xylol. 

6. Slide boxes. 
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Procedure 
 
a. Clean microscope and lens before use 
 
b. Use plain mirror for focussing, raise condenser, open Iris diaphragm fully & use oil immersion objective. 
 
c. Add a drop of cedar wood oil/liquid paraffin on smear without touching the smear. 
 
d. Fine adjustment knob must be in complete backward position. Viewing through eyepiece, turn fine 

adjustment forward (3 times) and focus. 
 
e. Viewing from side, bring down the objective using coarse adjustment till it touches the oil; focus 

using fine   adjustment by slowly rising the objective; follow this procedure every time you need to focus 
the smear. This procedure will avoid damage to the objective/slide.   The Acid Fast Bacilli (AFB), if 
present, are seen as pink rods. 

 
f. Follow a linear pattern to examine the smear. 
 
 

 
 
g. Examine the smear for at least 5 minutes, covering about 100 fields. 

 
For a detailed procedure under Revised National Tuberculosis Control Programme (RNTCP) refer 
Manual for Laboratory Technicians (September 1997), see Chapter 12. 

 
 
GRADING OF RESULTS 
 
A. NTP Gradings 
 
The degree of positivity after 5 minutes of examination is as follows: 
 
Neg    : No bacilli 
 
Actual number of AFB  : 1-10 bacilli seen in the whole smear in 5 minutes examination period.  
 
+    : More than 10 bacilli in the whole smear. 
 
++    : Masses of bacili in several fields of :he smear 
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B. Revised RNTCP Grading 
 
 

Number of AFB Result Grading No. of fields 
to be examined 

More than 10 AFB per oil immersion field Positive 3 + 20 

1 to 10 AFB per oil immersion field Positive 2 + 50 

10 to 99 AFB per 100 oil immersion fields Positive 1 + 100 

1 to 9 AFB per 100 oil immersion fields Scanty Record exact 
number seen 200 

No AFB in 100 oil immersion fields Negative  100 

 
 
 
 
RECORDING 
 
Record results in sputum Case Finding Registration Form (CFRF), in State Tuberculosis Centres (STCs) and 
District Tuberculosis Centres (DTCs) immediately. Clean the microscope lens after every positive smear and at 
the end of work. 
 
 
FALSE POSITIVE & FALSE NEGATIVE RESULTS 
 
False Positives are usually as a result of; 
 
a. Use of scratch slides for smear preparation. 
 
b. Allowing the stain to dry and crystalise on the slide. 
 
c. Under decolourisation of smears. 
 
d. Stained dust particles. 
 
e. Improperly cleaned containers. 
 
f. Improperly cleaned slides. 
 
g. Carrying over of acid fast bacilli in oil immersion objective, if it is not wiped with a clean tissue paper after the 

examination of positive smear: 
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False Negatives is Usually the result of: 
 
a. Less than 5 minutes of examination of smears. 
 
b. Use of poorly prepared stain or less time given for staining or overstaining with methylene blue. 
 
c. Over decolourisation with 25% sulphuric acid. 
 
d. Over staining with methyline blue. 
 
Note:    Stains & reagents, cedarwood oil & xylol are kept for staining and examination of culture smears 

and seperate set for sputum smears. 
 
 
FLUORESCENT MICROSCOPY 
 
Principles 
 
In ordinary microscopy light is used for illuminating the field under examination. In fluorescent microscopy the smears are 
stained with special dyes called fluorochromes which have the property of absorbing light rays of shorter wave length and 
emitting light rays of longer wave length. As a result, the stained particles appear like bright objects, as though they are 
emitting light of their own. This is called fluorescence. In fluorescent microscopy, light rays of shorter wave length pass 
through smear stained by a fluorescent dye, so that the organisms-in the smear appear like bright objects. For this a mercury 
vapour lamp is usually used as a source of light and by means of suitable filter only light rays of shorter wave lengths are 
allowed to emerge and these rays are used for microscopy. 
 
The important requirements for this microscopy are : 
 
1. A light source like mercury vapour lamp. 
 
2. A suitable filter for allowing light rays of shorter wave length to pass through and withholding the light rays of  

longer wave length. 
 
3. Condenser of microscopy made of quartz which will not absorb ultra-violet rays. 
 
4. A suitable fluorescent dye, usually "Auromine O". 
 
5. Yellow filter for the eyepiece to protect the eyes from the ultra-violet rays and to see the fluorescent particles   in a 

suitable background. 
 
 
Advantages 
 
1. The organisms can be seen under low power. Therefore, the area of the field will be larger and smear can be examined in 

a shorter time. One technician can examine about 100 to 120 smears in a day, while for ordinary microscopy two 
technicians are required for the same work load. 

 
2. No need for using oil immersion objective or high power. 
 
3. Smears can be restained by the same fluorescent method or by ZN method. 
 
4. As sensitive as ordinary microscopy. 
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Disadvantages 
 
 
1. The equipment is costly. 
 
2. Setting up of the equipment is complicated and should not be disturbed afterwards. 
 
3. Bulbs require replacement when fused or when the illumination gets reduced. Resetting of the equipment has to be done 

each time. 
 
4. The life of the bulb gets reduced by frequent switching on and off. When once it is switched off, switching on can be 

done only after the bulb has cooled down and bulb should not be handled white hot as the internal pressure may be over 60 
times the atmospheric pressure and bulb can explode. 

 
5. The stain fades on storage of smear or on exposure to light for a longer time. So re-staining becomes necessary. 

Focussing the smear is difficult and positive control smear is stained and focussed first; thereafter, other smears are 
examined one after another without disturbing the focussing. Therefore, all slides should be of the same thickness. 

 
6. It takes a longer time for a person to become familiar with this method of micrcoscopy and a greater 

skill is also required. 
 
This microscopy can be useful only in a situation where more than 40 or 50 smears are to be examined at a stretch by one 
technician. It is not suitable under clinical conditions where the patients have to be disposed off as and when they report. 
 
 
 
 
PREPARATION OF STAINS & REAGENTS (AURAMINE TECHNIQUE) 
 
 
1. 3 % Stock solution of phenol: Prepared from pure crystals dissolved in distilled water and stored in a tight fitting 

glass stoppered bottle. 
 
 
2. Auramine Phenol solutions: Warm 100 ml stock of three percent phenol to 40°C. To this add gradually 0.3 gm of 

Auromine with vigorous shaking for 10 minutes. Filter and store in a dark brown bottle. The stain should not be kept 
for more than 3 weeks. A standard good quality powder of "Auromine O" should be used. 

 
 
3. Acid Alcohol 
 

0.5 ml concentrated hydrochloric acid 
0.5 gm Sodium chloride 
75 ml absolute alcohol 
25 ml distilled water 

 
Dissolve sodium chloride in water, add the concentrated hydrochloric acid, mix with the alcohol and store in a tight 
fitting glass stoppered bottle. 
 
 
 
4. 0.1% Potasium permanganate:  Freshly prepared in distilled water and  stored in a dark brown bottle. 
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STAINING METHOD 
 
Materials Required 
 
1. Staining rack. 
 
2. Auromine - phenol solution. 
 
3.  Acid alcohol. 
 
4.  0.1% Potassium permanganate solution. 
 
5.  Binocular Flurescence Microscope with low and high power dry objective with 12.5X eyepiece and 

eyepiece filter. 
 

6.  Lens tissue. 
 
7.  Clean soft cloth 
 
8.  Slide boxes. 
 
 
Method of staining 
  
a.  Slides are placed on the staining rack with smears facing up and in serial order. 
 
b.  Pour 0.3% auromine phenol solution to cover the entire smear and leave it for 15 minutes 
 
c.  Wash the slide with water and drain. 
 
d. Treat with 0.5% acid alcohol for 2 minutes. 
 
e. Wash with water and drain. 
 
f. Treat with 0.5% acid alcohol again for 2 minutes. 
 
g. Wash the slide with water and drain. 
 
h. Counter stain with 0.1% potassium permanganate for 30 seconds. 
 
Note:Not more than 120 smears should be taken up for examination in a day. 
 
 
 
MICROSCOPIC EXAMINATION 
 
Technicians examining smear must have received training in the proper use of the microscope and be fully 
conversant with the morphological characteristics of mycobacterium. 
 
All examined slides are to be filed in numerical order for reference. 
 
Method of Microscopic Examination 
 
The whole smear is examined using the low power dry objective with 12.5X eyepiece. With this magnification
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fluorescent bacilli can be seen well, the high power dry objective can be used for confirmation, if necessary. 
Before declaring a smear negative for AFB the smear should have been examined for a minimum of 2 minutes. 
  
Follow the Linear pattern to examine the smear. 
 
 
Grading of results 
  
Neg.  : No bacillus seen after complete examination of smear for 2 minutes 
(+) : 1 - 3 bacil   seen in the whole smear after a search of 2 minutes. 
+ : 1 - 5 bacilli in most fields. 
++ : More than 5 bacilli in most fields. 
+++ : Masses of bacilli in most fields. 
  
AFB appear as bright yellowish orange objects against dark back ground. 
 
 
RECORDING 
 
Results are entered in the Lab Card along with date and initials of the examiner. Negative results should always be 
entered as "Neg" and no symbols used. 
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4.   PRIMARY CULTURE TECHNIQUE & READING 

  
 
GENERAL 
 
 

he most reliable way of establishing diagnosis of any infectious disease is to isolate and identify the causative 
organisms in culture. Depending on the disease the organisms are generally found in the organs affected and 

also in the secretions, excretions or discharges from them. Some organs in the body always harbour certain 
organisms called commensals. The secretions and excretions passing through or originating in such organs will 
therefore contain these organisms in addition to the infecting organisms. So, in such cases, isolation of the 
infecting organisms will pose a problem when selective media that prevent the growth of other organisms are not 
used. 
 

The clinical specimens submitted for culture in mycobacteriology are of 2 types. (I) specimens like sputum, 
urine, pus from sinuses contaminated with other organisms; (2) specimens like CSF, lymph node aspirates, biopsy 
materials etc., are collected under sterile conditions avoiding contamination. 

 
In isolation of tubercle bacilli from any material, two problems are generally faced, one is to get rid of 

contaminants and the other is  to avoid killing of tubercle bacilli and recover them in the culture if the specimens 
were to contain a few organisms only. 

 
 

 
PROCEDURE FOR CULTURE BY MODIFIED PETROFF'S SODIUM HYDROXIDE METHOD 
 
Materials required 
  
1. Incubator, 37°C. 
 
2. Wind Shielded Centrifuge, capable of speed upto 4000 rpm, fitted with head to take atleast 8 x 1 oz 

universal containers. 
 
3. Pan balance. 
 
4. Inoculation hood. 
 
5. One Enamel bin containing 5% lysol / 5% phenol. 
 
6. Two 5 mm wire loops (22 SWG Nichrome wire). 
 
7. One Enamel bucket with lid for disposable waste. 
 
8. Wire baskets or racks to hold 16 universal containers. 
 
9. Wire racks for holding 150 universal containers. 
 
10. 2 Two way sterile metal filter heads to fit 20 oz. Winchester bottles or ordinary pourers. 
 
11. Stock of clean, sterile universal containers. 
 
12. Stock of LJ slopes. 

T 
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13. Sterile 4% NaOH solution in 20 oz Winchester bottle or conical flask 500 ml. 
 
14. Sterile distilled water in 20 oz Winchester bottles or conical flask 500 ml. 
 
15. Grease pencils. 
 
16. Tripod and wire gauze. 
 
17. Interval timer. 
  
Specimens are to be checked against the accompanying Lab cards and smear prepared. 
  
 
A.  Procedure for sputum 
  
a. Transfer 4 to 5 ml of sputum to McCartney bottle and add double the volume of sterile 4% NaOH
 aseptically using a two-way sterile filter head as a pourer. 
 
b. Tighten the caps of the McCartney bottle and mix it well. Invert each bottle to ensure that NaOH solution 

contacts all the sides and inner portion of caps. 
 
c. The bottles are to be placed in Kahn shaker & kept in 37°C incubator for 20 minutes. 
 
d.      At the end of 20 minutes, McCartney bottles are to be removed from the incubator and sterile distilled
 water should be added upto the neck of the bottle using a two way sterile filter head as a pourer. 
  
e. Mix it well and centrifuge at 4000 rmp for 20 minutes. 
 
f. McCartney bottles are to be carefully removed from the centrifuge without shaking. The supernatant
 fluid should be discarded into 5% lysol or phenol solution. 
  
Note:   Avoid splashing to minimise aerosol and whole process should be carried out in a biosafety 
 cabinet. 
 
g. From the sediment, inoculate two slopes of LJ medium (using a sterile cool 5 mm 22 gauge nichrome wire 

loop; the loop can be got done through any goldsmith. 10 microlitre disposable loops can be used  if 
available). Label the caps with the lab serial number of the specimen and name them as B1 and B2. Use 
one loopful of sediment for each inoculation. 

  
h.        Incubate all the LJ media slopes at 37°C. 
 
i.         Check for growth weekly for eight weeks. 
 
  
 Sterility tests should be done on nutrient agar, broth and LJ slope for the reagents used to treat the 
specimens, once before and once after the treatment of specimen. 
 
 A note book should be maintained showing details of sterility tests done with dates and for recording the 
results. 
 
 Mondays are designated as culture reading days for the purpose of rack labeling and subsequent 
examination. The label should show the Lab Numbers of first and last specimen in a rack, date of inoculation and 
date of 4th and 8th week reading. 
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B.   Liquid specimens 
 
 
1. Procedure for urine specimen 
 
a. Centrifuge entire quantity of Urine at 4000 rpm for 20 minutes. 
  
b. After centrifugation pour off the supernatant fluid into 5% lysol or phenol solution and leave 2 ml in 
 the test tube/container. 
 
c. Mix well by shaking vigorously and transfer into a sterilised McCartney bottle. 
 
d. Add 1 ml of 4% NaOH to the specimen in McCartney bottle. 
 
e. Tighten the caps of the McCartney bottle and mix it well.  Invert each bottle to ensure that NaOH 
 solution contacts all the sides and inner portion of caps', shake and keep for 5 minutes. 
  
f. At the end of 5 minutes, add sterile distilled water upto the neck of the bottle using a two way sterile 
 filter head as a pourer. 
 
g. Mix it well and centrifuge at 4000 rpm for 20 minutes. 
 
h. McCartney bottles are to be carefully removed from the centrifuge machine without shaking.  The 
 supernatant fluid should be discarded into 5% lysol or phenol solution. 
 
 
Note:   Avoid splashing to minimise aerosol and carry out the above procedure in a biosafety cabinet. 
 
i. From the sediment, inoculate four slopes of LJ medium using a sterile cool 5 mm 22 gauge nichromewire loop. 

Label the caps with the lab serial number of the specimen and name them as B1, B2, B3 & B4. Use one drop 
of sediment for each inoculation. A smear can be prepared from the deposit after inoculation of each specimen. 

 
j.   Incubate all the McCartney bottles at 37°C. 
 
k.      Check for growth weekly for twelve weeks. 
 
 
2. Procedure for Gastric Lavage 
 
These specimens should be processed within 4 hours of its collection. 
 
a.      Centrifuge at 4000 rpm for 20 minutes. 
  
b. After centrifugation, supernatant fluid should be discarded in 5% lysol or phenol solution and resuspend the 

sediment in 1 to 2 ml of sterile distilled water. 
  
c. Add equal volume of 4% NaOH and process as per the procedure laid down in the case of urine (from step e 

to i). 
  
 
3. Procedure for Cerebro-spinal fluid, Pleural, Peritonial fluids & Synovial fluid 
 
a.      The decontamination with 4% NaOH may not be necessary if collected with sterile precautions. 
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b. The material can be centrifuged or filtered through sterilised membrane filter (0.45 microne Millipore 

membrane). 
  
c.       Supernatant should be discarded into 5% lysol or phenol solution and the centrifuge deposit is inoculated 

on to 4 LJ slopes as well as centrifuged deposit used for smear preparation. 
 
d. The clot or a membraneous layer should be removed with sterile precaution before centrifugation with a 

loop and transferred to a sterile container to be mixed with centrifuged deposit before culture. 
 
e. Whenever there is doubt as to the sterility of the material, it is advisable to inoculate the centrifuged 

deposits once without decontamination and once after decontamination by adding half the volume of 
NaOH. 

  
Note: Higher concentration of NaOH may be lethal to M.tuberculosis especially in view of lesser number of   

TB bacilli in CSF specimen. 
  
 
C.   Procedure for Tissue specimens 
  
a. In the case of biopsey specimens decontamination is not necessary for the material collected with sterile
 precautions. 
  
b. The material should be cut into small pieces in a sterile petridish with sterile instruments and transferred
 to a sterile Griffith tube. 
 
c. A sample of this can be inoculated on the LJ slope straight with a sterile loop. 
 
d. The grinded tissue pulp is to be suspended in sterile distilled water/sterile 0.85% normal saline. 
 
e. Centrifuge at 4000 rpm for 20 minutes. 
 
f.       Follow the step b and c of the procedure laid down in Gastric Lavage. 
 
 
D.   Procedure for Pus 
  
a. If pus from an unopened abscess or a gland is collected with sterile precautions, it can be cultured straight 
 away without decontamination. 
  
b. If it is an abscess, the surface has to be sterilized and pus taken out in a loop through an opening made or 
 with a sterile syringe. 
  
c. Add equal volume of 4% NaOH and mix well. 
 
d. Follow the steps laid down in case of urine (step e to k). 
 
 
E.    Procedure for Stool 
 
a. Few grams of the specimens should be mixed up with twice the volume of distilled water. 
 
b. Filter it through sterile gauze to remove large particles. 
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c. Saturate the filtrate with sodium chloride and leave it for half an hour and use the surface pellicle or 
 centrifuge at 4000 rpm for 30 minutes. 
 
d. Add double volume of 4% NaOH to the sediment of the specimen. Mix it properly. 
 
e. The bottles are to be placed in Kahn shaker kept in 37°C incubator for 2 to 3 hours. 
 
f. At the end of 2 to 3 hours, McCartney bottles are to be removed from the incubator and sterile distilled 
 water added upto the neck of the bottle using a two way sterile filter head as a pourer. 
 
g. Follow the steps as in the case of urine specimen (from g to k). 
                                                   Or 
a. Suspend the faeces in about 10 to 12 ml of nutrient broth and incubate at 37°C for about 4 to 5 hours. 
 
b. Then it is filtered through sterile gauze and the filtrate centrifuged at 4000 rpm for 20 minutes. 
 
c. The supernatant is removed with sterile Pasteur pipette and the deposit with about 2 ml of the supernatant 
 fluid is mixed, treated with twice the volume of 4% sodium hydroxide, mixed well and incubated for one 
 hour. 
 
d. Then it is diluted with distilled water, centrifuged at 4000 rpm for 20 minutes. 
 
e. The deposit inoculated on 4 L.J slopes. 
 
N.B.:  For extra palmonary specimens other than Urine & Stool, it is advisable to use mild decontaminating 
 agents like N-acetyl L-Cysteine and also inoculate an additional slope of L.J with pyruvate and Kircheners 
 medium for better yield wherever facilities are available. 
 
 
F. Procedure for Nassau's Swab method (Suggested for smear positive specimens) 
 
Materials required 
 
1. Sterile cotton wool plugged test tubes 6" x 3/4". 
 
2. Sterile swabs, mounted on stainless steel wire or wooden sticks, 8" long, in a metal container of suitable 
 size or pair of swabs in individual test tubes. 
 
3. Sterile 5% oxalic acid in 20 oz screw cap Winchester bottle or 500 ml conical flask. 
 
4. Cotton wool plugged test tubes 6" x 3/4", 2/3rd filled with sterile 5% sodium citrate solution. 
 
5. Sterile metal two way filter heads to fit Winchester bottles or ordinary pourer. 
 
6. Metal test tube racks to hold two rows of 12 tubes. 
 
7. Enamel bin containing 5% lysol. 
 
8. One enamel bucket with lid for disposable waste. 
 
9. Wire racks for holding 150 universal containers. 
 
10. Stock of LJ slopes. 
  
11.    Grease pencil. 
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12.    Interval timer. 
 
13.    Inoculation hood. 
 
 
 Method 
 
a.  Sterile absorbent cotton wool plugged test tubes with two swabs are placed in the front row of the metal test 

 tube rack. 
 
b. Two third of the test tube should be filled with sterile 5% sodium citrate in the back row. 
  
c. The first row of the test tube are to be labeled with Lab serial numbers of specimens; if the smear is to be 
 prepared use a sterile loop. 
  
d. The sterile swabs are taken out of the test tubes carefully and aseptically. 
 
e. The swab should be rotated in each specimen of the sputum and mixed thoroughly . 
 
f. Care should be taken to avoid splashing. 
 
g. Two swabs are to be placed carefully in the test tube in the front row. 
 
h. Carefully pour sterile 5% oxalic acid to the test tube (2/3rd) in the front row. 
  
i. The cotton wool stopper is to be replaced. 
  
j. The swabs are to be left in the 5% oxalic acid for 35 minutes. 
 
k. After 35 minutes two swabs are to be carefully transferred into next row of test tube with 5% sodium 
 citrate. 
  
l.       The swabs are to be left 5% sodium citrate for 10 minutes. 
  
m. Drain the excess sodium citrate from the swab and inoculate on to LJ slopes by rubbing the swab over the 
 whole surface of the media. 
  
n.     After inoculation the swab should be discarded into 5% lysol or phenol solution and the media is to be 
 incubated at 37°C. 
 
 
G. Laryngeal Swab Method 
 
a. Collect three swabs, one for smear preparation and direct examination and other two for culture. 
 
b. For culture, follow the procedure as laid down in the Nassau's Swab method. 
 
 
Recording in Lab Card 
 
1. Lab card is stamped with date of culture, method (For Swab specimen mark as "A" and for other  
 specimens mark it as "B") and the initials of the technician performing the primary culture to be entered. 
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2. Batch No. of the media is entered in the column "Remarks" 
 
3. The completed Lab cards are filed in serial order. 
 
4. The specimens which are not cultured are marked in remarks column with the reason. 
 
 
 
READING OF PRIMARY CULTURE 
  
1. Examine the inoculated slopes for growth. 
 
2. Give the grading of Primary Culture as follows : 
  
  +++         -   Confluent growth. 
 
  ++     -   Innumerable colonies (more than 100 colonies). 
 
  +     -   20 to 100 colonies. 
 
 Actual number 1 to 19 colonies. 
 
3. Negative  -  No growth 
 
4. Contaminated. 
  
 
  
 
DECONTAMINATION OF CULTURES 
 
Some times the primary cultures may not be pure but they show obvious contamination. It may also be not 
possible to pick out portions of cultures without touching some contaminants. In such cases before doing the 
sensitivity tests, the culture has to be decontaminated. 
 
It is always advisable to obtain a sub-culture after decontaminating the primary culture and do the sensitivity tests 
from the sub-culture. 
 
 
Procedure 
 
 
a. Bacterial suspension is prepared as usual in 0.5 cc of distilled water in a Bijou bottle and treated with an 
 equal volume of 4% sodium hydroxide or 5% oxalic acid and left for 10 minutes. 
 
b. Add 0.5 cc of distilled water or 5% sodium citrate solution. 
 
c. Inoculate two plain LJ slopes with 3 loopful of treated suspension. 
 
d. Incubate the LJ slopes at 37°C. 
 
e. As soon as sufficient growth has come up in the slopes, the culture has to be subjected to sensitivity and 
 identification tests after checking for contamination. 
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GENERAL INSTRUCTIONS FOR TECHNICIANS DOING CULTURE INOCULATION 
 
 
1. The specimens received after registration should be taken up for processing in serial order. 
 
2. A smear is prepared from each specimen before processing for culture. 
  
3. The specimens are to be transferred to a McCartney bottle for culture by homogenization and concen- 
 tration method. Only 2 to 4 ml. of sputum should be transferred and rest discarded into a bin with 5% lysol 
 or phenol solution. In case of swab method of culture, the specimens are discarded after dipping two sterile 
 swabs in the sputum specimen. 
 
4. If specimens other than sputum are received, refer General Procedure for Culture in Chapter 4 for 
 instructions regarding the procedure to be followed for culturing such specimens. 
 
5. The technician doing the culture work has to see that the racks with inoculated slopes are arranged in order 
 in the incubator datewise. This will facilitate easy removal of these for reading at 4 weeks and 8 weeks. 
 Label on the racks should show the Lab No. of the first and the last specimen in the rack, date of 
 inoculation and date of 4th and 8th week readings. 
 
6. The Lab cards should be arranged in serial order in the boxes provided after making necessary entries like 
 date of primary culture, batch number of the media, initials of the technician doing culture inoculation etc. 
 
7. All discarded specimens, lotion bins containing infectious materials, test tube racks & test tubes used for 
 swab method of culture and McCartney bottles containing discarded centrifuged deposits should be given 
 for sterilization on the same day after the culture work is over. The centrifuged deposit remaining after 
 inoculation should be treated with a few drops of 5% Liquid bleach before being given for autoclaving. 
   
8. The flooring of the culture cabinet should be sterilized by flaming whenever infectious material fall on it. 
 The entire interior of the cabinet has to be cleaned with a disinfectant after the day's work is over. The work 
 benches and pans of the balance also are to be cleaned and disinfected everyday. The Lab technicians 
 working in the Culture room should check the work of Lab Attendants doing cleaning and disinfecting 
 work daily. 
  
9. The centrifuge buckets should be removed and soaked in 5% lisol overnight and cleaned in tap water and 
 dried, before using on the following day. The interior of the centrifuge should be wiped with spirit at the 
 end of the day. 
  
10.      Specimens not taken up for culture should be stored in the refrigerator. Defrosting of refrigerator should be 
 done periodically. 
 
 
 
Important steps for culture reading : 
 
1. Actual examination of the primary cultures & recording of results, keeping positive & doubtful cultures for 
 sensitivity & identification tests respectively in the rack, discarding contaminated cultures and rearranging, 
 discarding 8th week negative slopes and keeping cultures of microscopy positive specimens for 12th week 
 reading, if negative at 8 weeks. 
 
2. Checking all positive cultures and cultures given for identification tests. 
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3. Keeping back in the incubator cultures required for 8th and 12th week reading. 
 
4. Sending cards of specimens contaminated and negative at 8 weeks and 12 weeks for reporting after 
 autoclaving the cards. 
 
5.       Keeping the cards of positive cultures for sensitivity and identification tests in the respective compartments 
 of filing box. 
   
 
Note:   Culture reading can be done a day later if Monday happens to be a holiday. 
 
 The laboratory cards of cultures sent for sensitivity or identification tests and cards of cultures which are at 
different stages of identification can be kept in the appropriate compartments in a box for easy handling. The 
compartments required are : 
 
1. Positives for sensitivity & identification tests. 
 
2. A waiting for sensitivity & identification results. 
  
3. Cultures for identification tests only (if repetition is required or for doubtful cultures) 
 
4. Cultures for sensitivity tests only (for cultures proved to be M.tuberculosis by identification tests or 
 requiring repetition). 
 
5. For sub-culture (for contaminated cultures requiring decontamination or old cultures for repetition of all 
 tests, cultures with insufficient growth for sensitivity and identification tests). 
 
6. Primary culture for further incubation. 
 
7. Cards for finalisation & reporting (cultures for which all tests are completed). 
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    5. DRUG SUSCEPTIBILITY TESTING 
 
 
INTRODUCTION 
 
 

ensitivity tests are to be done to find out whether the organisms isolated in a culture are sensitive or resistant to 
anti-TB drugs used for the treatment of a patient. The test can be performed by direct or indirect method. In the 

direct method treated specimen material is inoculated on the drug media slopes and in the indirect method first 
the acid-fast organism is isolated from the specimen and a suspension of the primary culture is inoculated on the 
drug media. For doing the direct test, the smear must be positive. This can be found out by examining a direct 
smear of the specimen before actually doing the test. The advantage in this method is the results are available 
much earlier than in the indirect method as no time is lost in waiting for getting the primary culture. The 
disadvantages are, the contamination in the drug slopes may be comparatively higher than in the indirect method 
where purity of culture can be easily made out before hand. The size of the inoculum cannot be controlled. A 
smear must be examined always before doing the test and for scanty positive and negatives, the sensitivity tests 
can be done only by indirect method. Lastly, the type of the organisms that will be isolated in a primary culture 
will not be known if the specimen materials are directly inoculated on drug slopes. 
 
 
 In the indirect method, the advantages are, the nature of the culture and its appearance are well known, 
size of inoculum can be easily controlled and contamination rate is not as high as in the direct method. The 
indirect method is the most commonly used method. 
 
 
 For doing the sensitivity tests, the organisms can be exposed to a series of appropriate concentrations of 
each drug. Using too many concentrations will mean waste of labour and material and the extra information 
available is not worth the trouble. Therefore, the procedures to be followed in laboratory is to have 3 
concentrations of the drugs for INH, 2 concentrations for Streptomycin, 3 concentrations for Rifampicin and 3 
concentrations for Ethambutol for the screening test. Full range testing is done only for research studies and not 
used as a routine. 
 
 
 When organisms are exposed to the action of a drug the growth of the sensitive organisms will be inhibited 
at a very low concentration of the drug and a resistant ones can grow at fairly high concentration. The lowest 
concentration that can inhibit the growth of any organism is called Minimum Inhibitory Concentration 
(MIC). So, for differentiating the resistant organisms from the sensitive ones MIC is fixed at a level at which 
sensitive organisms will not grow but resistant ones can grow freely. Resistance of organisms to any drug can be 
expressed in terms of MIC. MIC is used only for such drugs which are quite stable in a medium and which always 
give a steady inhibitory concentration for a known and standard laboratory strain (H37RV). Resistance to INH is 
expressed in this way because of the above reasons. 
 
 
 In case of certain drugs like Streptomycin, there is wide fluctuation in the inhibitory concentration even for 
the sensitive standard laboratory strain H37RV not only in the same batch of medium used on different days, but 
also from batch to batch and from laboratory to laboratory though the same procedure of preparation of the 
medium is followed every where. So, expressing resistance for such drugs in terms of MIC will be quite 
misleading and it is, therefore, expressed as resistant ratio. The ratio is the MIC of the drug for the patient's 
isolates divided by the MIC of the standard laboratory strain H37RV. This ratio will not be affected by the 
fluctuation in MIC. The resistant ratio is used for expressing resistance to drugs like Streptomycin. 
 
 
 

S 
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 The sensitivity tests are usually done on a solid medium. The drug is incorporated in the medium before 
inspissation and there will be a certain amount of loss in concentration of the drug at the time of inspissation 
because of the action of heat. After inoculation of the medium with the organisms, the slopes are incubated for a 
period of 28 days during which there will be a steady decline in the concentration of the drug. Because of this, the 
sensitive organisms which are inhibited initially may start growing after some time when the concentration of the 
drug falls below the inhibitory level. This may give rise to errors in interpretation of the result. A sensitive strain 
may be declared resistant. To avoid this, the period of incubation after inoculation of the drug slopes should not be 
more than 28 days. 
 
  
STANDARD METHODS 
  
 Sensitivity tests are done on Lowenstein-Jensen Medium. The drugs are added before inspissation. Pour 5 
to 6 ml. of the medium in McCartney bottles and inspissate at 85°C for 85 minutes. 
 
 The sensitivity tests are set up with an inoculum prepared from the growth on the selected positive slopes. 
  
 
General Instructions 
 
1.      Every Monday primary cultures are read and all positives and doubtful cultures are kept separate in a rack 
 labeled "Cultures for Sensitivity and Identification tests". 
 
2.       The person doing sensitivity and identification tests should give his requirement of drug media to the 
 technician in charge of media preparation in time. 
  
3.       The drug media can be used for one month from the date of preparation (if it is stored in cold room/ 
 refrigerator at 4 to 6°C temperature). 
 
  
CONCENTRATION OF THE DRUG IN LJ MEDIUM 
(in Microgram / ml) 
 

Patients' Isolate Name of the 
drug 

 
 

H37RVntrol 
Standard 
control 

 
 Screening 

Sensitivity tests 

INH 0.05,0.1, 
0.2 0.2,1.0,5.0 

SM 2.0,4.0, 
8.0 16.0,32.0 

Rifampicin 4.0,8.0,16.0 32.0,64.0,128.0 

Ethambutol 1.4,2.0,2.8 4.0,5.6,8.0 
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 For the routine sensitivity tests, there should be a minimum of ++ growth in the plain controls for the 
results to be valid. If there is no adequate growth in the control, it shows that the number of living organisms 
contained in a loopful of suspension is quite small and the results of the tests done with a fewer organisms may not 
be valid for the whole population. 
  
Materials Required 
 
1. Drug media slopes. 
 
2. Plain LJ slopes. 
 
3. 1.1 mm (internal) diameter loop (24 SWG nichrome wire) for preparing 1 ml suspension and 0.8 mm for 
 preparing 0.5 ml suspension. 
 
4. 3 mm internal diameter loop (24 SWG nichrome wire). 
 
5. Bijou bottles containing 0.5 ml of distilled water with glass beads for 0.8 mm loop. 1 ml distilled water for 
 1.1 mm loop while preparing suspension. 
 
6. Nutrient agar slopes. 
 
7. Grease-free slides. 
 
8. An electrical flask shaker if available (Vortex mixer). 
 
Procedure 
 
a. Depending upon the number of drug media slopes to be used and the identification tests to be done, a 
 suspension of the culture has to be prepared either in 1 ml or 0.5 ml of distilled water containing Bijou 
 bottle with glass beads. 
 
b. A loopful of representative culture in a loop of 1.1 mm diameter is scraped with sterile precautions from the 
 surface of the medium and suspend in 1 ml of distilled water/0.8 mm diameter loop for 0.5 ml sterile 
 distilled water while preparing suspension. Try to pick a portion from each colony if growth is scanty. 
 
c. Homogenize on a mechanical shaker (Vortex) for 1 to 2 minutes. 
 
d. A suspension of standard laboratory strain H37RV should also be prepared in the same manner from a fresh 
 sub-culture for putting up the control. 
 
e. Using a 3 mm internal diameter wire loop inoculate one loopful (10 micro litre/0.1 ml suspension 
 approximately) of this suspension on each slope of drug media. 
 
f. Test the standard sensitive strain H37RV with each batch of test. 
 
g. Record the media batch number used in the sensitivity register. 
 
h.       A loopful of suspension is placed on a nutrient agar slope to find out whether the suspension is free from 
 contamination.  
 
i.       A loopful of suspension is finally placed on previously numbered slide, air dried and fixed for ZN staining. 
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j. On each slide, 3 smears can be prepared. 
   
k.      Sensitivity test slopes of H37RV controls are arranged in the same rack, labeled with the culture number, 
 date of inoculation and date of reading i.e., 28 days from the date of inoculation and incubated at 37°C. 
 
The other slopes for identification tests are arranged and incubated as follows: 
 
1. LJ slope No.l : To be used later as control for sensitivity tests, is arranged in a separate rack labeled 
 "sensitivity test controls for the rate of growth" and incubated at 37°C. 
 
2. LJ slope No.2: Incubated at 37°C in a closed box marked "pigmentation test". 
 
3. LJ slope No.3: Placed in a rack labeled "Niacin test" and incubated at 37°C in a closed box and taken for 
 test at 4 weeks. 
 
4. LJ slope No.4: Placed in a rack labeled "RT cultures" and transferred to cooled incubator maintained at 
 25°C and taken for reading at 4 weeks. 
 
5. LJ slope No.5: Placed in a rack incubated at 42°C and reading taken at 4 weeks. 
  
6. LJ slope with 500 mcgm/ml. paranitrobenzoic acid : Placed in a rack and incubated at 37°C and reading 
 taken at 4 weeks. 
  
7.       Nutrient agar slopes: Placed in rack and incubated at 37°C readings taken at 72 hours. The label will show 
 the date of reading at 72 hours for the set inoculated. 
 
For routine purposes, all the identification tests should be done in addition to screening sensitivity tests. 
 
 
Records 
 
1. The Lab Card is to be filled with the date of performing the test and the initials of the Lab technician. 
 
2. Whenever the tests are repeated the corresponding dates with initials are entered in the remarks 
  
3. The details regarding the cultures taken up for a day's work are entered in the sensitivity and identification 
 registers. 
  
 
READING OF SENSITIVITY TEST 
 
1. Examine the inoculated slopes for growth after 28 days of incubation at 37°C. 
 
2. "Growth" on a slope is defined as the presence of 20 or more colonies. 
 
3. Give the grading of result as follows : 
 

          +++ : Confluent growth. 
          ++ : Innumerable colonies (more than 100 colonies). 
          + : 20 to 100 colonies. 

   Actual number 1 to 19 colonies. 
 
If the control slopes yield less than 100 colonies, repeat the sensitivity test from the original positive slope. 
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Interpretation of Sensitivity Test Result 
  
1. The plain control culture slopes are placed in position in the sensitivity rack in place of dummy bottles and 
 the rack with the laboratory cards of the corresponding specimens in order in which test cultures are 
 arranged and kept ready for reading. 
 
2. At first, the H37RV control slopes (both plain and drug slopes) are read and graded. Degree of growth is 
 recorded in the sensitivity test register in the place allotted for this strain after noting the date of reading. 
 
3. The drug slopes are then taken out two at a time, examined and the degree of growth is read. 
 
4. The grading followed is as for primary cultures. 
 
5. The MIC or the resistant ratio for the various drugs for each specimen is recorded in the register 
  
The results are recorded as follows : 
 
INH 
 
No growth in 0.2 mcgm/ml slope .. SENSITIVE 
Growth in 0.2 mcgm/ml only .. DOUBTFUL RESISTANCE 
Growth on 1 or more than  .. RESISTANT (i.e.,MIC OF 5 AND ABOVE) 
1 mcgm/ml    ..  
 
 In case of doubtful resistance, the test has to be repeated and if the MIC is again 1 or >1, the culture is 
declared resistant. If there is no growth in 0.2 mcgm/ml slope, it is declared sensitive. 
 
 
STREPTOMYCIN 
  
The resistance is expressed as a ratio [Resistant Ratio (R.R)].    R.R = 
 
Resistant ratio of <4   ..  SENSITIVE 
Resistant ratio of 4   ..  DOUBTFUL RESISTANCE 
Resistant ratio of 8 and above    ..  RESISTANT 
 
 In case of doubtful resistance, the test is repeated and if the ratio is again 4 or more the culture is declared 
resistant and if less than 4 declared sensitive. 
  
RIFAMPICIN 
 
MIC less than 64  .. SENSITIVE 
MIC 64 and above  .. RESISTANT 
  
ETHAMBUTOL 
 
MIC less than 8  .. SENSITIVE 
MIC 8 and above  .. RESISTANT 
  
Note: The concentration of the drug slope in which there is less than 20 colonies or no growth, is taken as the.
 MIC for any drug. A faint growth is always ignored irrespective of any degree of growth. 
 

MIC of wild strain 
MIC of H37RV 
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FINALISATION OF CULTURE RESULTS & REPORTING 
 
 When all the entries are complete in the laboratory card and no further tests are to be done on the culture, 
the entries in the cards and the registers are cross checked. Then taking into consideration the results of various 
tests, the culture result is to be declared positive, the positive square of box is crossed and the letter "T for typical 
is entered in the remarks column of the identification register. Similarly, if the culture is to be declared negative or 
contaminated, the appropriate square in box is crossed and an entry made as "Neg" or "Cont" respectively in the 
remarks column of the identification book. 
 
 The finalised cards are to be passed on for reporting and filing. 
 
TABLE SHOWING THE NUMBER OF SLOPES TO BE INOCULATED FOR SENSITIVITY 
AND IDENTIFICATION TESTS 
 

SI 
No 

Type of 
Cultures 

Plain 
LJ Slope 

INK SM RIF EMB Total 
Drug 
Slopes 

No.of 
Ident. 
tests 

Grand 
Total 

1 H37RV 1 3 3 3 4 13 5 19 
          
2 Patient's 

Isolates 
1 3 2 3 3 11 5 17 

 
Note:  The number of slopes that can be inoculated for sensitivity and identification tests by a technician in 
 a day  should be restricted to a maximum of 200. 
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6. IDENTIFICATION TESTS 
 
 
RATE OF GROWTH 
  
Principle 
  
 Tubercle bacilli are generally slow growing compared to other non pathogenic acid-fast organisms. 
 
 Based on the rate of growth, mycobacteria are grouped into slow growers and rapid growers.   The slow 
growers take more than 7 days to appear on culture media, whereas rapid growers will grow in less than 7 days. 
  
 
 
Medium 
 
 LJ medium in screw cap bottle - One slope: This slope is used as a plain control on 28th day for the 
sensitivity tests at the time of sensitivity reading. 
  
a.  Inoculate one LJ slope using a 3mm wire loop with culture suspension. 
 
b.  Incubate the slope at 37°C. 
 
c.  Read daily till visible growth appears. 
 
d.  The number of days taken to give a visible growth is then worked out from the date of inoculation and 
 entered in the appropriate column in the identification registers and in the card. 
  
 
 
Result 
  
 Visible growth on the third day reading  .. Rapid growers 
 Visible growth on 7th day or later   .. Slow growers 
  
 
 
GROWTH AT 25°C (ROOM TEMP) & 42°C. 
 
 
Principle 
 
The pathogenic Mycobacteria like M.tuberculosis and M.bovis do not grow at 25°C. (room temperature) & 42°C. 
The optimum temperature for their growth is 37°C. The saprophytes grow well at room temperature and above. 
The atypical strains generally grow slowly at room temperature, and some may grow at 42°C. The avian strain of 
tubercle bacilli grows well at 42°C. All the acid-fast organisms grow well at 37°C. Therefore, M.tuberculosis and 
M.bovis can be differentiated from others by their inability to grow at room temperature and at 42°C. 
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Medium 
 
Two LJ slopes 
 
Procedure 
 
a. Inoculate two LJ slopes each with 3 mm wire loop with culture suspension. 
 
b. Incubate the slopes at 25°C and 42°C. 
 
c. Observe the growth on 28th day of incubation. 
 
Result 
 
 Record any growth on 28th day into identification register and laboratory card. 
 
 
 
GROWTH IN PARA-NITRO-BENZOIC ACID MEDIUM (PNB MEDIUM) 
 
Principle 
 
Human and bovine type of tubercle bacilli can be differentiated from all other mycobacteria in their inability to 
grow in LJ medium containing 500 mcgm/ml of para-nitro-benzoic acid. Occasionally human strain may give 
some faint growth in this medium. The results of this and niacin test will help typing human and bovine strains. 
 
Medium 
 
LJ medium with PNB 500 mcgm/ml 
 
Procedure: 
 
a. Inoculate a single slope of LJ medium containing Para-Nitro Benzoic acid (PNB Sodium Salt) 500 
 mcgm/ml with bacterial suspension. 
 
b. Incubate at 37°C temperature. 
 
c. Record the growth on 28th day. 
 
Result 
  
 + to +++ .. Other mycobacteria 
 No growth .. M.tuberculosis or M.bovis 
  
 
PIGMENTATION TEST 
  
Principle 
 
 There are some acid-fast organisms which do not have typical characteristics. These organisms are called 
"atypical" or non-tuberculous mycobacteria (NTM).  Among these, some are chromogens i.e., capable of
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producing pigmented growth and others are non-chromogens. The chromogens are of two types, one capable of 
pigment production even if grown in dark (scotochromogens) and other producing pigment only when exposed to 
light (photochromogens). The non-chromogens do not produce pigment. The photochromogens and some of the 
non-chromogens are considered to be pathogenic. 
 
 
Medium 
 
 
LJ Medium in a screw cap bottle 
 
 
Procedure 
 
a.     Inoculate two slopes of LJ medium each with a 3 mm loopful of mycobacterial suspension. 
 
b.     One of the slope is to be incubated in a closed box at 37°C. 
 
c.     Another slope should be incubated at 37°C, until visible colony appears on slope. 
 
d.      If pigment appears on the slope kept at 37°C, compare with slant kept in a closed box. 
 
e. If the slope is not pigmented, expose to artificial light of a forty watt lamp or a tube light at a distance of 25 

cms for one to three days with the lid loose in 37°C incubator. 
 
f. Observe and compare the pigmentation in both the slopes after three days of incubation. 
 
Result 
 
No pigmentation on either slopes  ..   Nonchromogenic Mycobacteria. 
  
Yellow pigment on both slopes  .. Scotochromogenic Mycobacteria. 
 
Yellow or Orange pigment on the } 
slope after exposure to the  } .. Photochromogenic Mycobacteria. 
light but not in the dark  } 
 
  
 
NIACIN TEST 
 
 
Principle 
 
 
This test is based on detection of the presence of nicotinic acid in the culture medium. Nicotinic acid is an 
intermediate in the biosynthesis of NAD (Nicotin Ademine Dinucleotide). In M.tuberculosis this pathway is 
blocked and nicotinic acid is excreted in the culture medium. This test differentiates M.tuberculosis (99.5% 
species) from most other mycobacteria. 
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Materials 
 
1.     10% W/V cyanogen bromide in distilled water. 
2.     3% W/V benzidine in absolute alcohol (ethyl) of good quality or use 1.5% O-toludine. 
3. Porcelain spot test plates. 
4. Pasteur pipettes. 
5. Distilled water in a beaker and an empty 250 ml beaker. 
 
CAUTION: Cyanogen bromide gives off irritating toxic vapours and it should not be inhaled and it is tear 

gas. Therefore, the reagent should be carefully handled. The reagents are to be prepared 
carefully in quantities that may last for 2-3 weeks only. The reagents are stored in a dark brown 
bottle in cold room and taken out only on the day of the test. 

 
Procedure 
 
a. Add 0.5 ml of sterile distilled water to 3 to 4 week's old culture on LJ slopes including the culture of H37RV 

as a positive control. 
 
b. The slopes are to be autoclaved for 30 minutes at 15 lbs. pressure in a slanting position so that water covers 

the bacterial growth. 
 
c. After cooling down, transfer two drops of extract of the culture into a porcelain depression spot test plate. 
 
d. The pipette should be thoroughly washed before using for each extract. 
 
e. Add 2 drops of 3% benzidine in the alcohol and two drops of 10% cyanogen bromide. 
 
f. A separate pipette for cyanogen bromide and benzidine should be used for transfer of each reagent. 
 
g. The plate is gently rotated to mix the liquid. 
 
h.       The final reading is made at the end of 10 minutes. 
 
i.       At the end of the test, culture is neutralised by discarding in 5% NaOH Solution.  
 
Controls 
  
The reagent control on uninoculated medium ..    Negative control 
 
Extract of M.tuberculosis H37RV   .. Positive control 
  
Result 
  
No colour or white precipitate .. Negative Reaction 
 
Pink to Red colour   .. Positive Reaction 
  
 
CAUTION: This test should always be performed under a safety hood or cabinet 
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NITRATE REDUCTION TEST 
 
Principle 
 
This test detects the ability of mycobacteria to reduce nitrate to nitrites, M.tuberculosis, M.kansasii and M.szulgai 
are nitrate reduction positive.   However, M.bovis and   M.intracellulare are nitrate reduction negative. 
0 
 
Materials 
 
1. Sodium Nitrate, NaNO3. 
2. Monopotassium Phosphate, KH2PO4. 
3. Disodium Phosphate, Na2HPO4M2H2O. 
4. Hydrochloric Acid, HCl. 
5. Sulfanilamide. 
6. N-naphthylethylenediamine dihydrochloride. 
7. Distilled water. 
8. Zinc dust. 
9. Screw cap test tubes (16 x 125mm). 
10. Water bath. 
  
 
Procedure 
 
a. Emulsify two loopful of bacterial growth in 0.2 ml distilled water; then add 2 ml of the substrate medium. 
 
b. Incubate at 37°C for two hours. 
 
c. Add to each tube in sequence one drop of reagent 1 (HC1), two drops of reagent 2 (Sulfanilamide) and two 

drops of reagent 3 (n-naphthylethylenediamine dihydrochloride). 
 
 
Controls 
 
One tube inoculated with M.bovis   ..   Negative control 
One tube inoculated with M.tuberculosis     ..   Positive control 
 
 
Result 
 
1. Development of a red colour indicates a positive reaction. Results are compared with colour standard and 

recorded negative (-) to 5+ according to the intensity of the colour. 
 
2. To confirm a negative result, add small amount of zinc powder to each tube. If red colour is developed it is 

negative result and if no colour change occurs, the reaction is positive (nitrate is reduced beyond nitrite). 
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NITRATE REDUCTION COLOUR STANDARD 
 
 
Stock Solution: 
 
1. 0.067 M disodium phosphate (9.47 gm of anhydrous Na2HPO4 per litre). 
 
2. 0,067 M monopotassium phosphate (9.07 gm of KH2PO4 per litre). 
 
3. 0.067 M Trisodium Phosphate (25.47 gm of Na3PO4-12H2O per litre). 
 
4. 1% phenolphthalein (1 gm in 100 ml 95% ethyl alcohol). 
 
5. 1% bromothymol blue (1 gm in 100 ml 95% ethyl alcohol). 
 
5A.  0.01% bromothymol blue : Prepare by mixing 1.0 ml of No.5 above in 100 ml of distilled water. 
 
 
 
Preparation of standards 
 
1. Place eight clean test tubes (numbered 1-8) in a rack. Use the same size tubes as used to perform the nitrate 

reduction test. 
 
2. Put 2 ml of working buffer solution into tubes 2 through 8. 
 
3. To 10 ml of working buffer solution, add 0.1 ml of stock No. (4) and 0.2 ml of stock No. (5A). 
 
4. Add 2 ml of solution froiii step 3 to the tube numbered 1. This is the 5 + colour standard. 
 
5. To the tube numbered 2 in the series, add 2 ml of the solution from step 3. Mix well and transfer 2 ml to the 

next tube No(3). Continue to make serial dilutions of 2 ml, discarding 2 ml from the 8th tube. 
 
6. The colour standards: 
  

        tube 1  = 5 + 
  
 tube 2  = 4 + 
 
 tube 3  = 3 + 
 
 tube 5  = 2 + 
 
 tube 6 = 1 + 
 
 tube 8  = ± 

 
 These colours should range from pink (±) to purplish red (5+). Discard 4 and 7. 
 
7. Autoclave tubes, seal, and store at 5°C. 
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THE RESULTS OF IDENTIFICATION TESTS (TEST RESULT ON SUB CULTURE) 
 

Growth at Pigmentation 
Sl Type of species Rate of 

Growth 250C 370C 420C 

Growth 
on PNB 
Medium 

Dark Light Niacintest 
Nitrate 

Reduction 
test 

1 M. tuberculosis slow Neg Pos Neg Neg Neg Neg Pos Pos 
2 M. bovis slow Neg Pos Neg Neg Neg Neg Neg Neg 
3 M.avium-

intracellulare 
complex 

slow Pos Pos Pos Pos Neg Neg Neg Neg 

4 Photochromogen slow Pos Pos Neg Pos Neg Pos Neg - 
5 Scotochromogen slow Pos/ Pos Neg Pos Pos Pos Neg - 
   Pos        
6 Non-chromogen slow Pos/ Pos Pos Pos Neg Neg Neg - 
   Neg        
7 Rapid growers Rapid Pos Pos Pos/ Pos Some Neg Neg - 
     Neg      
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    7.  WASHING AND STERILIZATION 
 
  
GENERAL 
 
 This is the most important section of any bacteriological laboratory as the entire success of the 
bacteriological work depends on the use of sterile articles for various procedures to avoid contamination. The 
contamination of the culture slopes/media slopes can arise either due to introduction of the contaminating 
organisms through improperly sterilized articles used or at various stages of work due to not taking adequate 
precaution by the technician. 
 

The technician in-charge must ensure that: (1) all the workers wear the uniforms supplied and polythene or 
rubber aprons while working in the section, the latter being used mainly at the time of washing or handling acids, 
(2) the staff working in the section are not negligent in handling glassware and other materials (3) perfect 
cleanliness is maintained in all the rooms in the section. All the rooms in the section must be kept clean and tidy at 
the end of the day and no infectious material awaiting sterilization be left exposed. 

 
Apparatus like volumetric flask, measuring cylinder, condensers, syringes, etc., must be washed by the 

technician himself or under the direct supervision of the technician by the attendants. Preparation of acid, alkali, or 
any other solutions required by the laboratory is the responsibility of the technician. The technician should be 
present whenever concentrated acids are handled by the attendants for preparing; solutions. It should be ensured 
that the attendant wears rubber gloves while handling acids. Concentrated acids should be kept under lock and key 
in a separate room with proper ventilation. The acid jars should be kept over sand. All the laboratory attendants 
and other staff working should be trained in the operation of various equipments like sterilizers, hot air ovens, 
distilled water plant etc. The technician should supervise the work of all the staff of the section everyday without 
fail. 
 
 
The following are the tasks to be carried out in the washing and sterilization section: 
 
1. Sterilization of discarded infectious material by autoclaving before giving for washing. 
 
2. Washing of different laboratory articles. 
 
3. Draining and drying of articles and packing or assembling them for sterilization. 
 
4. Sterilization of washed and cleaned articles before issue for use in the laboratory. 
 
5. Storage of sterilized articles in the cupboard meant for the purpose. 
 
6. Sterilized articles which have not been used within a week are sent for re sterilization. 
 
7. Preparation of single distilled water, quartz distilled water & demineralized water required for various 

purposes. 
 
8. Preparation of different solutions and keeping ready different types of articles required by other sections of 

the laboratory. 
 
 
Note: All articles discarded in the laboratory excepting those from media preparation room 
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should be considered as infectious and sterlized before being given for washing. In the case of 
discarded culture slopes and sputum cups the lids should be loosened before putting them into 
the autoclave for sterilization. All lotion bins into which infectious material are discarded 
should be sterilized before washing. It is advised that the sputum cups and culture slopes are 
sterilized separately and not mixed up with the lotion bins. 
  

  
 
STERILIZATION 
 
 Sterilization is a process by which any material is made free from living organisms by killing those present 
usually by heat or by removal of the organisms by filtration in the case of liquid material which cannot withstand 
heat. Organisms can be killed either by moist heat or dry heat, by irradiation in the case of certain types of 
materials which will be affected by heat or by chemical means. In case of liquid materials which will be affected 
by heat either because the heat will bring about coagulation or affect the quality, sterilization is done by removal 
of organisms by suitable filters to render the materials or media free from all living organisms. 
 

In sterilization by heat, the temperature used must be sufficiently high to kill the spores which are capable 
of surviving even at l000C. 

 
Heat can be employed for sterilization either in a moist form as sterilization by steam or in a dry form by 

hot air oven. Organisms are killed at a lower temperature by moist heat due to coagulation of proteins in the 
organisms or at a high temperature by dry heat due to oxidation of the constituents of the organisms. The 
sterilization by moist heat is done at a temperature of not less than 1200C and by dry heat at a temperature of 
1600C. 

 
Sterilization normally in any bacteriological laboratory is done by moist heat, dry heat, fractional 

sterilization and by filtration. 
 
 
 
STERILIZATION BY MOIST HEAT - (AUTOCLAVE) 
 
 The boiling point of water can be increased by subjecting the water to a higher pressure by allowing the 
steam generated to accumulate inside the autoclave. The pressure to which the water is subjected is expressed 
either as pound per sq. inch (lbs/sq.inch) or kilograms per sq.cm (kgs/sq.cm). At a pressure of 15 lbs/sq inch water 
boils at about 120°C and all organisms will be killed. But in practice sterilization is done at 20 lbs/sq inch which 
will give a temperature of about 126°C. Lower pressure is used only when the article media can get denatured or 
result in loss of potency when sterilized at high temperature. One of the important points to be kept in mind for 
getting the effective sterilization is that there should not be air inside the autoclave when the pressure is being 
raised as a mixture of air and steam even though can show the right pressure, the temperature obtained will be 
lower than what could be obtained with steam alone. 
 

Autoclave can be of two types, one in which there is no jacket but chamber only and the other with a jacket 
also i.e., wall of the chamber is hollow to hold steam and through this portion the steam passes into the chamber. 
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The advantages of using a jacketed autoclave are : 
 
 
1) The autoclave can be used continuously 2 or 3 times for sterilizing materials. 
 
2) To dry articles that may become wet during sterilization such as dressing materials like cotton, lint, gauze, 

mask, towel, etc. 
 
The important points to be remembered in connection with this type of autoclaves are : 
 
i) The pressure in the jackets and chamber should be equal. 
 
ii) The steam should be allowed into the chamber only after the steam pressure inside the jacket has reached 

the required level 
 
iii) Evacuation of air from the chamber takes place automatically. 
 
iv) Always ensuring sufficient quantity of water in the boiler when continuous autoclaving is done. 
 
Articles that can be sterilized by autoclaving are : 
 
 1) Glassware with rubber parts. 
 2) Solutions that can withstand heat 
 3) Distilled water 

4) Pipettes and other measuring glassware. In this case after sterilization these should be dried in the 
hot air oven at low temperature. 

 5) Sputum cups, rubber gloves, swabs, tubes, etc., 
 6) Culture media other than the media where serum or egg fluid is used. 
 
 
For keeping an account of sterilization done during a day a register has to be maintained (see Appendix for 
proforma). 
  
STERILIZATION BY DRY HEAT (HOT AIR OVEN) 
  
 This is done in a hot air oven at a temperature of 160°C only for 90 minutes. Empty non-graduated 
glassware without rubber parts should be sterilized by this method. The articles should be loaded before raising 
the temperature and then the door is closed and hot air oven is switched on. By, practice one should arrive at the 
position of the scale where the desired temperature would be obtained and set the knob for that temperature in the 
scale. The hot air oven should have a circulating fan inside so that all parts of the interior will have uniform 
temperatures. The glassware should not be loaded in a manner that the cotton plugs are in contact with the sides or 
the bottom of the hot air oven to avoid fire accidents. 
 

Once a hot air oven has been started and it is sufficiently hot, loading should not be done. The door of the 
hot air oven should not be opened while it is hot, as entry of cold air can result in cracking of glasswares. The 
articles are held at a temperature of 160°C for 90 minutes or 180°C for 60 minutes before switching off the 
equipment. The glassware can be taken out as and when it reaches the room temperature. 

 
The hot air oven can also be used for drying washed glassware sterilized in autoclaves to remove the
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traces of moisture. This drying should be carried at temperature of about 60°C only. Articles requiring packing 
after washing can also be dried as above. 
 
The spares kept for the hot air oven are : 
  
1) Heating elements 
2) Thermometer 
3) Parts for the air circulating fan. 
 
 
FRACTIONAL STERILIZATION OR TYNDALLISATION 
 
 In this method of sterilization, the material to be sterilized is exposed to a temperature of about 85°C for a 
period varying from 60 to 90 minutes on 3 consecutive days. This is adopted for sterilization of certain media like 
drug medium, which will result in loss of its potency when exposed to a higher temperature. It is well known that 
spores will not get killed at this temperature. But all the vegetative forms of organisms will be killed on the first 
day at 85°C. During the period the medium is at room temperature, some of the spores germinate into vegetative 
form in the presence of the medium and on the following day these are killed when the medium is exposed to 
85°C. When the medium is again kept at room temperature, the remaining spores germinate into vegetative forms 
and get killed when exposed to 85°C on the third day. Thus, all the organisms in the medium get killed and the 
medium becomes sterile. This method is called fractional sterilization, as all the organisms do not get killed at 
the same time but in fractions every day. This method is followed in tuberculosis culture laboratory for preparing 
egg medium like Lowenstein egg medium and Dorset egg medium used for culture. On the first day, the egg fluid 
not only gets coagulated and turns into a solid medium but all the vegetative organisms present also get killed. On 
the subsequent two days, the heating kills the germinated spores. 
 

The spores suspended in distilled water will not get killed by this method of sterilization, as during the non-
heating period the spores cannot germinate due to lack of favourable conditions viz., lack of nutrients. If the LJ 
medium is prepared with all sterile precautions using fresh egg sterilized by dipping in alcohol, the medium will 
be sterile even at the time of preparation and it may not be necessary to subject the medium to fractional 
sterilization for 3 days. One exposure for ll/2 hours will do for coagulation and solidification of the medium. The 
drug medium can also be prepared in a similar manner. 

 
This method of sterilization is done with the help of inspissator where the bottles containing the medium 

can be arranged in a sloping position so that the coagulated medium forms good slopes for culture inoculation. 
When the bottles of medium are loaded in the inspissator they are covered with a blanket and a cotton mattress to 
prevent the radiation of heat from the inspissator so that the medium in bottles attains the required temperature. 

 
 

STERILIZATION BY FILTRATION 
  
Seitz Filter 
  
 Seitz filtration can be done either through a seitz filter of a larger capacity or through a swinney syringe for 
filtering very small quantity of liquid materials. The seitz filter pad is made up of Non-asbestos and is fairly thick 
and supported at the bottom with a wire mesh to prevent rupture of pad when there is negative pressure from 
below. A seitz filter pad should be selected. Since the pores are too minute to allow easy passage of fluid through
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them, either a negative pressure has to be created in the flask attached to the filter in the case of seitz filter or a 
positive pressure has to be applied over the fluid to be filtered in the case of swinney syringe. For creating 
negative pressure in a conical flask attached to the filter, the flasks sidearm should be connected to a vacuum 
pump or ventury pump through rubber tubing with another flask in between (Trap). The rubber tubing attached to 
the side-arm of the flask in which the filtered fluid will accumulate, should have a pinch cock so that the tube can 
be kept compressed to retain the negative pressure inside the flask after the vacuum pump or ventury pump has 
been operated for some time. The purpose of having an intermediate flask or the trap flask is to prevent the suction 
of water into the main filter flask from the water tap due to some reason or other when the ventury pump is used. 
The creation of negative pressure should be stopped when once the fluid starts falling in drops through the filter 
into the flask; creating too much negative pressure is not desirable, as it may affect the efficiency of filtration. 
 
 
 
Swinney Filter 
 
The swinney syringe is used like ordinary syringe and the fluid is subjected to positive pressure by pressing the 
plunger. The liquid to be filtered passes through an adaptor resembling a mini-seitz filter in which a small 
Non-asbestos pad is kept supported by a fine wire mesh below and a plastic ring above. In both the seitz filters and 
the swinney syringe, the filter pad is kept with the rough surface facing above and the grilled surface below.  The 
filtered fluid is collected in a sterile bottle. 
 
Both the filters should be assembled without tightening much and autoclaved before use. The filter flask should 
also be sterilized with the side-arm wrapped with paper or alluminium foil. The filter holder should be tightened 
before use. 
 
 
 
Membrane Filter 
 
A membrane filter can also be used in place of seitz filter on the same principle. In the case of membrane filter, 
the filter pad is thin and the negative pressure should be created in the filter flask slowly to prevent rupture of the 
membrane. Small quantities can be filtered by applying positive pressure with a sterile syringe. The assembled 
filter should be autoclaved at 15 lbs pressure for 15 minutes. 
 
In all methods pads used in filtration should be discarded after use. The whole assembly should be sterilized 
before discarding the pad and the filter holder given for washing, if infectious material has been used for filtration. 
 
 
 
Procedure of washing discarded laboratory articles 
 
1. Sterilization of infectious material in autoclave at 20 lbs pressure for 30 minutes before giving for washing. 

This is not required for materials discarded from media preparation room. 
 
2. Removal of contents of culture bottles into a bucket and discarding of liquid materials into a bin containing 

disinfectant solution. 
 
3. Soaking the articles in 1% hot liquid detergent like teepol, extran, lissapol in a sink. 
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4. Cleaning the articles with detergent solution using a brush. 
 
5. Cleaning the articles in running tap water using a brush and allowing the water to drain. 
 
6. Rinsing/soaking the articles in distilled water or demineralised water twice each time for atleast 15 minutes. 
 
7. Transferring the glassware after draining the water to 5% hydrochloric acid and leave it for 2 hours. This is 

done to remove any trace of alkali left in the bottle. 
 
8. Removal of the glassware from the hydrochloric acid and then washing in tap water. 
 
9. Again rinsing/soaking the glassware in distilled water or demineralised water twice for 15 minutes each 

time. 
 
10. All articles excepting McCartney bottles and Bijou bottles are to be dried at a temperature of about 600C in 

the hot air oven after removal from the distilled or demineralised water before taking up for packing with 
suitable material. 

 
11. Packing of articles for resterilization before being reused. 
 
12. Sterilization of articles in the autoclave or hot air oven depending on the article to be sterilized, followed by 

drying of some of the articles suitably before transferring to the sterile cupboard meant for keeping 
sterilized articles. 

 
 
Equipment & materials required for washing laboratory articles 
 
 
1 .       Source of hot and cold water, sinks and draining boards. 
2. Detergent powder and Teepol. 
3. Cleaning Powder. 
4. Containers for distilled water, 5% hydrochloric acid and dichromate solution. 
5. Continuous supply of distilled water. 
6.  Hydrochloric acid. 
7. Dichromate solution. 
8. Glass or polythene cylinders for pipettes. 
9. Test tubes and cylinder brushes of various sizes. 
10. Gas ring or stove with large sauce pan and a stand. 
11. Waste bucket with lid. 
12. Large wire baskets, for bottles and small baskets for test tubes. 
13. Soap, nail brush and towel. 
14. Rubber or polythene aprons. 
15. Forceps. 
16. Adequate bench space. 
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PREPARATION OF DICHROMATE SOLUTION 
 
 
Composition 
 
Potassium dichromate 10 gms.  
Concentrated Sulphuric acid 25 ml.  
Distilled water 75 ml. 
 

Grind the crystals in a pestle and mortar and transfer the same to a heat resistant flask. Add the distilled 
water to the flask. Dissolve the dichromate by gently shaking and slowly add acid to the flask. 

 
The dichromate solution is used for immersing dirty glassware which cannot be cleaned by the usual 

procedure and also for cleaning the slides. The solution should be replaced whenever it becomes discoloured and 
dirty. 
 
 
5% Hydrochloric acid 
 
Concentrated hydrochloric acid 5 ml 
Distilled water make up to 100 ml 
 

Slowly and carefully add acid to the water contained in a heat resistant flask. The amount of 5% 
hydrochloric acid required for soaking the glassware like McCartney bottles will have to be estimated. The 
container should be acid proof. This acid should be replaced once a week or depending upon the use. 
 

Distilled water used for soaking glassware and other laboratory articles should be changed daily. 
 
 
 
WASHING & STERILIZATION PROCEDURE FOR: 
 
Pipettes 
 
The cotton wool plugs are removed by water pressure and the pipettes given a preliminary washing in tap water. 
Each pipette in turn is fitted to the arm of the water pump or rubber bulb and 1 % lissapol, tap water and distilled 
water, drawn through in that order a few times for cleaning. If after routine washing pipettes are still dirty they are 
left in dichromate solution for 24 hours and rewashed. For this, an acid proof plastic container with dichromate 
solution and a pipette holder can be used. The pipettes are dried in a warm oven, re-plugged with non-absorbent 
cotton, wrapped individually with a strip of brown paper and then the capacity of the pipette and date of 
sterilization written on the paper. Then the pipettes are placed in a suitable copper cylinder and sterilized at 20 lbs 
pressure for 30 minutes and then dried and stored in a cupboard after writing the date of sterilization. 
 
Pourers of solution and media 
 
 Glass and rubber tube must be, separated for washing, brushed in 1% lissapol, using a long wire and cotton wool, 
then rinsed in tap and distilled water. If the glass tubing is still dirty, it is separated from rubber cork and treated 
with dichromate solution as for other glassware. Pourers are reassembled after components are dried, cotton wool 
is plugged wherever necessary, wrapped in gauze, then in brown paper, sterilized in the autoclave at 20 lbs
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pressure for 30 minutes, dried in warm oven, labeled with the date of sterilization and type of pourer and then 
stored in a cupboard meant for keeping sterilized articles after writing the date of sterilization. 
 
Seitz filter, all slides including adapters, swinney syringe 
 

They are dismantled and used pads discarded. If infectious material have been filtered by seitz filters or by 
swinney syringe, the same should be sterilized first by loosening the winged nut in the former and separating the 
plunger from the barrel and loosening the adapter in the latter and then dismantled for washing and filter pads 
discarded. All components must be washed well in 1% lissapol, tap and distilled water, dried and reassembled 
after placing a new Non-asbestos pad in the position and tightening the clamping screws slightly. They are 
wrapped in gauze and brown paper, sterilized in autoclave at 20 lbs pressure for 30 minutes, labeled with date of 
sterilization and stored in the clean cupboard. 
 
Slides 
 

Used negative slides are boiled in distilled water for 10 minutes and the smear removed with a wet cloth by 
rubbing and the slides are again boiled in distilled water for 10 minutes. The slides are then individually dried 
using a cloth and then immersed in methylated spirit in a closed jar. The slides are removed from the methylated 
spirit after a few hours, drained, dried with a cloth and stored for other lab purposes, but the same slides should 
not be reused for smear preparation of AFB. Unused new slides often will have some sort of waxy coating and 
therefore the slides are washed and cleaned like used slides if necessary. Otherwise, they can be directly immersed 
in methylated spirit and then cleaned. 
 
Test tube racks 
 

Autoclaved, washed with tap water, dried and stored for use. 
 
New glassware 
 

All new glassware must be washed by usual procedure meant for used glass wares and sterilized as 
described earlier. 
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8.  MEDIA, REAGENTS & SOLUTION PREPARATION 

 
GENERAL 
 

Media preparation must be done in an air-conditioned room. Care must be taken to ensure hat the room is 
absolutely kept clean, free from dirt or dust and that the benches are swabbed daily with 5% Lysol/ phenol 
solution. During any stage of media preparation, the door must be kept closed, to avoid contamination of the 
media. All equipments, sterile glassware etc., as listed, must be available before commencing media preparation. 
Equipment and glassware are to be sterilized prior to the day of media preparation, labelled indicating the date of 
sterilization and stored in a clean cupboard. Equipment must be re-sterilized, if more than one week elapses 
between date of sterilization and date of use. 
 

STRICT ADHERENCE TO ASEPTIC TECHNIQUES MUST BE OBSERVED AT ALL 
TIMES, i.e., flaming of the mouths of flasks etc., before and after removal of the stopper, holding the stopper 
with the little finger and palm to avoid contamination and by working as near to the flame as possible. 
 
Weighing and measuring should be accurate. All used glassware must be sent for cleaning as soon as possible. 
 
 
a) MALACHITE GREEN STOCK SOLUTION (2%) 
 
Materials Required 
 
1. Malachite Green ..  8gms 
2. Distilled water  ..  400 ml 
 

Dissolve in a litre flask. Heat up to boiling point to dissolve thoroughly and filter after cooling. Autoclave 
at 20 lbs for 30 minutes, label the date of sterilization, store in the cold room. 
 
b) PREPARATION OF SALT SOLUTION 
 
 
Materials required 
 
1. Monopotassiurn Phosphate, KH2PO4  … 2.4 gms. 
 
2. Magnesium sulphate, MgSO47H2 0              … 0.24 gms. 
 
3. Magnesium Citrate                                       … 0.6 gms. 
 
4. Asparagin                                                    … 3.6 gms. 
 
5. Glycerol                                                       … 12.0 ml. 
 
6. Distilled Water upto                                      … 642 ml. 
 
7. Sterilization: Autoclave at 15 lbs pressure for 30 minutes. 
 
 
This will give 600 ml of salt solution after autoclaving and is added to 1 litre of egg fluid. 
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PREPARATION OF PLAIN LJ MEDIA 
 
a) Malachite Green stock solution (2%) 
 
b) Preparation of Salt Solution. 
 
c) Materials Required 
 
1. Two enamel or stainless steel drums with lids, size 8" x 8". 

2. Large enamel or stainless steel shallow tray. 

3. Retort stand, adjustable medium size retort ring, adjustable bosshead clamp. 

4. Waring Blender (mixer) with sterile jar marked at 500 ml. 

5. Sterile funnel with double layer' of gauze fixed over mouth. 

6. 2 x 500 ml stainless steel jar. 

7.  3 x I litre sterile conical flasks. 

8. 1 x 3 litres sterile round, flat bottomed flask. 

9. 13 sterile pourers. 

10.      1 sterile 20 ml pipette (volumetric) 

11.      500 ml methylated spirit.. 

12.      Sterile McCartrey bottles. 

13.      Sterile salt solution, 600 ml with malachite green. 

14.      Fresh hen's eggs (22 to 28 eggs per litre of fluid). 

15.      3" x 8" small round enamel bowls. 

16.      Bunsen Burners. 

17. Inspissator. 
 
N.B. 1600 ml of LJ media can be prepared with the above materials. 
 
d) Preparation of LJ media 
 

The quality of the media depends on the freshness of the eggs. Only hen's eggs should be used TIC eggs 
required for a week should be indented and procured in one lot. The eggs are then soaked in water in a sink 
scrubbed gently and washed in running water and placed on the drain board. Cracked and broken egg should be 
rejected. The washed eggs are then transferred to an enamel bowl and stored in the cold room. The number of eggs 
received, number broken or cracked or number used for media preparation should entered in the concerned 
register. 

 
Slightly more than the number of eggs required for the batches of medium to be prepared in a day should 

be taken out from the cold room and placed in the sterile enamel or stainless steel bin with methylated spirit for 10 
minutes and then transferred to a sterile bin for drying before use. The eggs broken individually by a gentle tap on 
the side of a stainless steel jar. Reject any eggs that are rotten, on 4 to 5 eggs should be broken at a time. Transfer 
the egg from the beaker to the container of the Waring Blender, replace the cotton wool plug or lid of the Blender 
after each transfer. When enough eggs have been broken to bring the level of egg fluid upto the 500 ml mark of
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the Blender, the Blender is switched on for just sufficient time to homogenise the egg fluid. Avoid frothing and the 
cotton plug from touching the egg fluid. Half to one minute will suffice for homogenisation. The homogenised egg 
fluid is transferred to the sterile 3 litre boiling flask by filtering through the autoclaved gauze covered glass funnel. 
The operation is repeated till a total of I litre of egg fluid is obtained in the boiling flask. 
 

The blender should be operated with plain water after use before giving for washing. 
 

To 1 liter of egg fluid add carefully 600 ml of sterile salt solution and 20 nil of 2% malachite green with a 
sterile 20 ml pipette, by gentle agitation. 
 
 
Media Pouring 
 

Distribute approximately 500 ml of the liquid LJ media into a sterile 1 liter conical flasks; carefully unwrap 
one sterile pourer and replace the cotton wool plug of one of the flasks with the pourer. Shake the conical flask to 
mix the LJ fluid ; carefully invert ensuring that the cotton plugged air inlet of the pourer is not wetted by the fluid 
and that the rubber cork of the pourer is tightly inserted into the flask. Ensure that the outlet of the pourer is not 
contaminated by contact during this stage. Support the conical flask by passing through the retort ring fixed to the 
retort stand, support the rubber cork of the pourer by means of the bosshead clamp. The height of the outlet of the 
pourer should be such that it is convenient and comfortable for the technician to handle. It must be ascertained that 
the pinch clip of the pourer is efficient. Flame the outlets of the pourer before opening the pinch clip; care must be 
taken to ensure that it is not hot enough to coagulate the egg fluid. 
 

Carefully dispense 5 to 6 ml of liquid media into each Sterile McCartney bottle. Reject any chipped, 
cracked or dirty container and ensure that the containers are recapped tightly. When all the media has been 
dispensed, the process of filling etc. is repeated, using another flask with medium and a fresh pourer. 
 
Note: It is advisable to carryout media preparation and dispensing procedures in a horizontal 

laminar flow cabinet, to avoid any contamination. 
 
 
 
Inspissation 
 
 

The inspissators should be checked and demineralised water poured into the tank. They have to be switched 
on sufficiently early so that the required temperature is reached just before pouring of media is completed. The 
maintenance of the temperature by the thermostat and the working of the fan need checking while the inspissator 
is being loaded once in the middle of operation and at the time of unloading. 
 

The McCartney bottles are sloped in the inspissator at 85oC. Slopes are left in the inspissator for 85 minutes 
(30 mts for the media to reach the temperature of inspissation and 55 minutes for actual inspissation). After 
inspissation, the bottles are unloaded and a second set is loaded after thoroughly mixing the medium by shaking 
the tray containing the media bottles sideways. 
 

After inspissation is over, the inspissators are switched off. 
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Sterility Test 
 
All the slopes of the media prepared in a day are incubated for 48 hours and randomly checked for sterility. 
 
From the batches of media prepared in a day, 10 slopes are randomly selected, labeled and incubate for 14 days. 
At the end of this period, they are checked for sterility. 
 
 
 
Storage 
 
The media is packed in boxes, labeled with the date of preparation, batch number and stored in the cold room. 
Though the media can be used upto a period of two months from the date of preparation, it is advisable to stock 
only a month’s requirements at a time. 
 
 
NUTRIENT BROTH AND NUTRIENT AGAR 
 
Nutrient broth and nutrient agar are commonly used for doing sterility test in a tuberculosis laboratory on solutions 
and suspensions used for culture work. 
 
NUTRIENT BROTH 
 
 
Composition 
 

Lab lemco  .. 10gms (1%) 
Bacto Peptone  .. 10gms (1%) 
Sodium chloride .. 5gms (0.5%) 
Distilled water  .. Make upto 1 litre 
PH   .. 7.6 

 
 

Distribute in McCartney bottles in 5 ml quantities required and then autoclave at 15 lbs pressure for 20 
minutes. Incubate the medium for 48 hours to test for sterility. 
 
 
NUTRIENT AGAR 
 

First, prepare 1 litre of nutrient broth as above. Add 20gms of agar powder (2%), shake and mix well. Boil 
the ingredients and distribute the hot agar in small quantities in bottles. Autoclave the bottles at 15 lbs pressure for 
20 minutes and slant the bottles while the medium is hot. 
 
 
PREPARATION OF LJ MEDIUM WITH PARA NITRO BENZOIC ACID (PNB MEDIUM) 
 

Weigh 300 mg of PNB; and add to 10 ml of double distilled water in McCartney bottle. Add a drop of 0.4% 
phenol red and approximately 2 ml of 1N.NaOH. Shake well to dissolve. If necessary, add a drop or two of NaOH. 
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Then the solution is neutralised (pH7) by adding N/10 HCl drop by drop. Approximately 2 ml may be required. 
Check the pH by comparing with standard pH tubes/pH indicator paper/pH meter. Add the solution to 600 ml of 
LJ medium and distribute in 4 to 5 ml quantity before inspissation. The media bottles should be labeled PNB on 
the cap. The medium is stored in a separate bin labeled PNB medium in the cold room. 
 
 
DRUG CONTAINING LJ MEDIUM 
 
It is important to keep to the minimum variations between the drug slopes of different batches of drug containing 
media; care and attention must therefore be paid to techniques employed in order to maintain a high standard. The 
drugs used should be of high potency and should be of the same brand or from the same company to ensure 
uniform quality. 
 
 
ISONIAZID (INH) 
 
Materials required 
 

1. 1 x 100 ml volumetric flask. 

2. 1 small glass funnel. 

3.        Watch glass or small beaker. 

4.        1 Seitz filter, complete with sterilization pad in position. 

5. 1 x 50 ml bulb pipette. 

6. 4 x 10 ml graduated pipettes. 

7. 2 x 1 ml graduated pipettes. 

8. 6 - 8 oz milk bottles. 

9. 1 McCartney bottle 

10. 1 x 500 ml filter flask. 

11. 1 x 20 ml bulb pipette. 

12. 1 x 25 ml bulb pipette. 

13. 2 petridishes, 

14. 1 spatula. 

15. 1 vacuum or venturi pump. 

16. 1 Pinch cock. 

17. 2 Bunsen Burners, 

18.     Sterile glass distilled water 

19. INH Powder. 
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All glassware and materials must be sterilized 
 
Procedure 
 
a. Dissolve 0.5gm INH in 50 ml distilled water in a volumetric flask. 
b. Mix and dissolve completely. 
c. Sterilize by filtration using seitz filter/membrane filter. 
d. This is a stock solution of 10,000 mcgm/ml. 
e. Make further dilution with sterile glass distilled water as below: 
 
 

Table - 1 
 

Stock 
(mcgm/ml) 

Drug stock 
solution 

Distilled 
water 

Final Concentration 
(mcgm/ml) 

1 2 3 4 
10,000 1.0 49.0 200 
10,000 1.0 99.0 100 

100 5.0 45.0 10 
 
Store the 10,000 mcgm/ml solution in the refrigerator and use up to one month. 
 
 
NB: Add quantity shown in column 2 to column 3 to get the final concentration in column 4. 
 

Table – 2 
 

Stock Solution 
taken from 

Col 4 of 
table- 1 

(mcgm/ml) 

Qty 
taken from 

Col. 1 

Qty 
of liquid 

LJ Medium 

Final 
Concentration 

obtained in 
LJ Medium 
(mcgm/ml) 

Remarks 

1 2 3 4 5 
10 0.25 49.75 0.05 For H 37 RV 
10 0.50 49.50 0.10 strain 

1000 2.00 998 0.2* For patient's 
100 10.00 990 1.0 isolates 
200 25.00 975 5.0  

 
* This concentration must be used for H RV strain also. 
 
 
 
Note: The contents of the above table are calculated for 10 sets of H 37 RV and 200 sets of Patient's 
isolates. Calculation may be made according to the number of sets required. 
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STREFITOMYCIN 
 
 
Materials Required 
 
1. 1 x 50 ml bulb pipette. 
 
2. 1 x 25 ml bulb pipette. 
 
3. 1 x 20 ml bulb pipette. 
 
4. 4 x 1 ml graduated pipettes. 
 
5. 1 x 1 ml graduated pipette. 
 
6. 6 x 8 oz milk bottle. 
 
7. 3 McCartney bottle. 
 
8. 1 swinny type syringe complete with filter adapter and pad in position. Or seitz filter. 
 
9. Luer-fitting Hypodermic needle. 
 
10. 5 ml all glass syringe with a needle. 
 
11. 1 vial containing 1 gm Streptomycin Sulphate. 
 
12. Forceps. 
 
13. Approximately 500 ml sterile glass distilled water. 
 
14. 2 Petridishes. 
 
 
All glassware and materials must be sterile 
 
 
Procedure 
 
a. With a sterile syringe add 4.25 ml sterile distilled water to a 1 gm vial of streptomycin sulphate and shake 

well until drug dissolves. This is a stock solution of 200,000 mcgm/ml. 
 
b. Sterilize by filtration using seitz filter or membrane filter. 
 
c. Using the same syringe add 1 ml of this solution to 19 ml sterile distilled water. This is a stock solution of 

10,000 mcgm/ml. 
 
d. From 10,000 mcgm/ml solution, take 10ml and add it to 90ml sterile distilled water. This is a stock solution 

of 1,000 mcgm/ml. 
 
e. Store the stock solution of 1,000 mcgm/ml in a refrigerator and the same may be used for one month. 
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       Drug Stock 
         Solution 
       (mcgm/ml) 

           Volume of 
    Drug Stock Solution 
                 (ml) 

        Volume of 
    liquid LJ medium 
              (ml) 

              Final concentration  
                   in LJ medium 
                      (mcgm/ml) 

1000 0.1 49.9 2       

1000 0.2 49.8 4 

1000 0.4 49.6 8 
} for H37RV 

1000 16 984 16     

1000 32 968 32 } For patient’s isolates 

 
Note: The contents of the above table are calculated for 10 sets of H37RV and 200 sets of Patient’s 
isolates. Calculation may be made according to the number of sets required. 
 
 
RIFAMPICIN 
 
(Materials same as INH) 
 
Procedure 
 

a. Dissolve 0.4 gm of Rifampicin in 40 ml of N/10 HCL / Dimethyl Formamide (DMF) 
 

b. The concentration of stock solution is 10,000 mcgm/ml. 
 

c. Take 1 ml of stock solution (10,000 mcgm/ml and mix with 9 ml of sterile distilled water. This is a stock 
solution of 1000 mcgm/ml. 
 

d. Prepare fresh stock solution for each batch of media every time. 
 

Drug Stock 
Solution 

(mcgm/ml) 

Volume of 
Drug Stock solution 

(ml) 

Volume of 
liquid LJ medium 

(ml) 

Final concentration 
in LJ medium 

(mcgm/ml) 

1000 0.1 49.9 2 

1000 0.2 49.8 4     

1000 0.4 49.6 8 } 
for H37RVstrain 

1000 3.2 996.8 32 

1000 6.4 993.6 64 

1000 12.8 987.2 128 
} For patient’s isolates 

  
Note: The contents of the above table are calculated for 10 sets of H37RV  and 200 sets of Patient’s isolates. 
Calculation may be made according to the number of sets required. 
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ETHAMBUTOL 
 
(Materials same as INH) 
 
Procedure 
 
a. Dissolve 0. 1 gm of Ethambutol in 10 ml of sterile distilled water. 
 
b. The concentration of stock solution is 10,000 mcgm/ml. 
 
c. Take 2 ml of stock solution (10,000 mcgm/ml) and mix with 18 ml of sterile distilled water. This is a stock 

solution of 1000 mcgm/ml. 
 
d. Take 2 ml of stock solution (1000 mcgm/ml) and mix with 18 ml of sterile distilled water. This is a stock 

solution of 100 mcgm/ml. 
   
e. Prepare fresh stock solution for each batch of media every time. 
 
f. Sterilize the solution by passing through membrane filter. 
 

Drug Stock 
Solution 

(mcgm/ml) 

Volume of 
Drug stock solution 

(ml) 

Volume of 
liquid LJ medium 

(ml) 

Final concentration 
in LJ medium 

(mcgm/ml) 

100 0.7 49.3 1.4 

100 1.0 49.0 2.0    

100 1.4 48.6 2.8 
} for H37 RV strain 

1000 4.0 996.0 4.0 
1000 5.6 994.4 5.6 
1000 8.0 992.0 8.0 

} 
For patients' 

isolates 

 
Note: The contents of the above table are calculated for 10 sets of  H37RV  and 200 sets of 

Patient's isolates. Calculation may be made according to the number of sets required. 
 
 
PREPARATION OF SOLUTIONS & REAGENTS 
 
4% Sodium hydroxide 
 

Sodium hydroxide              … 40 gm. 
Distilled water                   … 1000 ml. 

 
Take 40 gms of NaOH and transfer into a two litre flat bottomed flask. Add 1000 ml distilled water. Dissolve 

and distribute into 20 oz Winchester screw capped bottles or 250 ml conical flasks. Bottles and flasks should not 
be more than 3/4 or 1/2 full respectively. Autoclave for 15 minutes at 20 lbs pressure. 
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5% Oxalic Acid: 
 

Oxalic Acid                          …  50 gms 
Distilled water                      …  1000 ml 

 
Take 50 gms of Oxalic acid into two litre flat bottomed flask. Add 1000 ml distilled water. Dissolve and 

distribute into 20 oz Winchester screw cap bottles or 500 ml conical flasks. Bottles and flasks should not be more 
than 3/4 or 1/2 full respectively.  Autoclave for 20 minutes at 15 lbs. pressure. 
 
 
5% Sodium Citrate: 
 

Sodium citrate                      …  50 gms 
Distilled water                      …  1000 ml 
 

Prepare as mentioned in "5% Oxalic acid". 
 

Dispense into 6" x 3/4" cotton plugged test tubes, 2/3rd full and autoclave at 15 lbs pressure for 20 minutes. 
 
 
 
REAGENTS FOR NIACIN TEST 
 
1. 10% weight by volume (W / V) cyanogen bromide aqueous solution. Dissolve 5.0 gm Cyanogen bromide 

in 50.0 ml distilled water. 
 

Caution: Cyanogen bromide is tear gas handle with care 
 
2. 3% (W / V) Benzidine solution - Dissolve 3.0 gm benzidine in 100.0 ml of absolute alcohol/Ethyl alcohol. 
 

Caution: Benzidine is carcinogenic. Store solutions in brown bottles at 4oC for a maximum of 
4 weeks. If discolouration occurs, prepare fresh solution. 
 
 
 
REAGENT FOR NITRATE REDUCTION TEST 
 
A. Substrate 
 
M/15 pH 7 phosphate buffer solution*   100.0 ml 
 
Distilled water      200.0 ml 
 
Sodium Nitrate (NaNO3 )     255.0 mg 
 
 

Dispense  2.0 ml of the NaNO3 substrate solution to each screw-cap tube (13 x 100 mm). Autoclave for 15 
minutes at 15 lbs pressure. Stable for three weeks at 4oC, use within three weeks. 
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Preparation of M/15 Phosphate Buffer Solution 
 
1. Stock Solutions 
 
(a) Dissolve 9.46 gm Na2HP04 in distilled water and make upto 1 litre. 
 
(b) Dissolve 9.08 gm KH2PO4 in distilled water and make upto 1 litre. 
 
2. Buffer solution 
 
Mix 72.0 ml of solution (a) with 28.0 ml of solution (b); check pH: It should be 7.1 - 7.2 pH. Autoclave for 15 
minutes at 15 lbs pressure. 
 
B. Reagents 
 
1. A 1:2 dilution of concentrated HCl. 
 
2. Dissolve 0.2gm sulfanilamide in 100 ml distilled water. 
 
3. Dissolve 0.1gm n-naphthylethylenediamine dihydrochloride in 100 ml distilled water. 
 
The reagents are stable for three weeks when stored in the dark at 4oC. 
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9.  PRECAUTIONS AGAINST INFECTION 

 
 

ersons posted to a culture laboratory have a tendency to feel that there is a risk of contacting the disease. 
Infection can only take place if the persons working in the laboratory are careless. If the following precautions 

are taken by persons, working in a Tuberculosis Laboratory, the risk will be almost nil. 
 
The infection amongst laboratory workers can be minimised by: 
 

1. Paying attention to the initial lay-out and use of biological safety cabinet of the laboratory. 
 
2.   Observation of the techniques, which are designed not only with a view to efficient and accurate diagnosis 

but also for the safety of the laboratory workers. 
 
3.      Observation of essential precautions. 

 
 
 
Essential Precautions : 
 
 

Attention and the simple precautions, like washing and scrubbing of hands after handling infectious 
material. 
 

Theatre gowns are to be preferred to coats, as they offer greater protection. They must be worn at all times, 
by all personnel handling specimens, while working in the laboratory. 
 

Face masks made of ordinary cloth do not offer suitable protection. However, it is advisable to use 
disposable biosafety masks and gloves whenever working with the infectious material. 
 

Immediate action must be taken to effectively deal with clothing that has been contaminated with infectious 
material by autoclaving. Chemical disinfectants are not considered effective; 
 

Adequate attention must be paid to hand washing. It is dangerous to consider that immersion of hands in a 
chemical disinfectant as an adequate method of decontamination. Most of the strong disinfectants require several 
hours if at all to be effective against tubercle bacilli, at the same time they are likely to have an adverse effect on 
the skin. Hands must be washed under running water with liberal use o soap and scrubbing by nail brush. 
 

There is always potential risk of laboratory benches harbouring infectious organisms; Therefore care should 
be taken not to keep any item indiscriminately. 
 

Rubber teats must always be used when pipetting bacterial suspensions. 
 

Smoking or eating should not be allowed in laboratory rooms. 
 

A separate pair of foot-ware should be used in the lab. 
 
 
 
 

P 
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Handling of Infectious Material 
 

The dangers of infection are minimal, if technicians and other laboratory workers are aware of them and 
appropriate measures taken. 
 

Precaution must be taken to prevent creation of aerosol by avoiding splashing, spilling or breaking the 
infectious materials. 
 

Droplets are formed whenever a fluid surface is broken; smaller droplets constitute a greater hazard as they 
cause airborne infection. 
 

Opening of screw cap bottles of tubercle culture, transferring pathogenic material from one container to 
another, decanting supernatent fluid etc. must be considered dangerous procedure and done in a protective cabinet. 
 

Fixed and stained smears should not be considered sterile. Smears must not be prepared by spreading with 
another slide. Digestion or homogenization of sputum should not be carried out in a water bath as it may result in 
contamination of the water. 
 
 
 
Collection of specimens 
 

Care must be taken to ensure that exposure to aerosols resulting from coughing is minimised by (a) not 
collecting in a confined space, (b) not standing or allowing anyone else to stand in direct line of cough. 
 
 
 
Contamination on the outer portion of the containers 
 

During spot collection, immediate action must be taken to decontaminate the outer portion of the 
containers. The specimens collected without supervision must always be assumed to be contaminated and treated 
with care. Sterilizable trays must be used for receiving or carrying specimens for further processing. 
 
Type of container that can be used: 
 
 
 
Waxed containers: 
 

Suitable only when the specimen is not to be transported and the specimen is meant for microscopy & for 
spot collection only. 
 
2 oz wide mouth glass container 
 

Easy to spit into, but heavy, clumsy and difficult to transport and liable to breakage. Jars often have 
ill-fitting lids and are non-leak proof. 
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Flat polythene containers 
 

Wide mouthed, suitable for specimen collection, but not absolutely leak-proof and therefore cannot be 
subjected to decontamination by liquids. Suitable for transportation, if care and attention is paid to packing. 
Specimen has to be transferred for culture. 
 
Flat metal Cups 
 

It is autoclavable and leak proof. Gamma irradiated disposable cups & poly propylene autoclavable, tubes 
can also be used. 
 
Laboratory and Equipment 
 

All working rooms must be kept clean, tidy and free from dust. Benches must be of a smooth surface, free 
from cracks and crevices, so that they can be thoroughly cleaned daily with 5% lysol, preferably of heat resisting 
material that can be flamed, if necessary. 
 

Protective cabinets, with HEPA filters, are essential while handling cultures. The cabinets must be 
completely swabbed with 5% lysol and ultra violet light used to decontaminate, besides periodical fumigation of 
rooms. 
 

Elbow action taps over wash basins should be provided. 
 
Centrifuge 
 

Centrifuge buckets must be left, overnight in a suitable chemical disinfectant. Tubes or bottles breaking in 
the centrifuge are a source of danger; droplets are formed and airborne pathogens released. The centrifuge must be 
properly disinfected. 
 
 
Sterilization of loops 
 

Tubercle bacilli tend to splutter in the flame and may be released as live organisms. This can be 
counteracted by use of (a) disposable sticks for smear preparation, (b) hooded burners. 
 
 
Disposal of infected material 
 

Care must be taken to ensure that all infected materials are autoclaved. All hoods and benches in the culture 
and reception rooms must be cleaned with lysol/phenol solution. Incineration is an appropriate method for 
disposal of infected material. 
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LABORATORY ACCIDENTS AND THEIR MANAGEMENT 
 
 
Immediate action must be taken, as under, with accidents involving acids or alkalies. 
 
1. Clothing                   - dilute the acid or alkali by rinsing in water. 
 
2. Body                        - Wash well the affected part with water repeatedly. 
 
3. Acid in eyes             - Dilute and neutralise by washing eyes with very 
 dilute solution of washing soda. 
 
4. Alkali in eyes           - Dilute and neutralise by washing eyes with very dilute 
 solution of boric acid. 
 
 

Stock solution for treatment of eye must be kept readily available and distinctly labeled in the washing 
room. 
 

Rubber teats must be used when pipetting acids and alkalies. 
 

All accidents must be reported immediately and the assistance of a doctor is to be sought. 
 

All laboratory workers must familiarise themselves the use of the fire extinguishers. Water is not to be 
used in the case of fire involving spirit and petrol, attempts must be made to smother the flame with sand or 
extinguish with suitable fire extinguisher. 
 
Naked flames are not to be used near any inflammable material. 
 

If LPG cylinder is used for the burners, suitable precautions must be taken as recommended by the 
concerned agency installing it. 
 

Bunsen burners must always be turned off at the bench tap when not in use. 
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10.  QUALITY CONTROL 

 
 

or any standard laboratory, Quality Control plays a key role in validating the results. There should be an inbuilt 
Internal and External Quality control. 

 
 

INTERNAL QUALITY CONTROL 
 

The following are the recommended procedures for Internal Quality Control in a Culture Laboratory. 
 
 
I.  Quality Control for Primary Culture and Media 
 
a. Specimens are to be sorted out Study/outpatient-wise and arranged serially. Lab registration number should 

be given on outpatient slip. The same numbers are entered on the lid of the specimen container, cards and 
specimen register. Supervision has to be done by the registration clerk to avoid mixing of the specimens. 

 
b. Steriled aluminium sputum cups/any other container used are to be subjected for periodic sterility test. 
 
c. For all patients, two sputum specimens have to be collected for culture and sensitivity. If one specimen is 

contaminated, the other one will have a chance to grow. 
 
d. All the specimens after processing by modified Petroff’s method are inoculated on to LJ media. For sputum 

specimens, two LJ slopes and for extrapulmonary specimens four LJ slopes are used. This procedure is 
adopted to enhance the recovery of tubercle bacilli and to reduce the risk of contamination. Selective media 
like LJ with pyruvate & Kricheners further enhances the positivity rate. 

 
e. Known positives and negative specimens are mixed with routine specimens periodically as a quality control 

measure. 
 
f. Sterilized solutions like NaOH and distilled water used for culture are subjected for sterility test before and 

after the procedure every day. 
 
g. Five slopes from each batch of media prepared are subjected for sterility test. 
 
II. Quality Control for Sensitivity Test 
 
a. Standard size loop is used for preparing bacterial suspension and inoculation. 
 
b. For preparation of bacterial suspension, scrappings of all the colonies is taken from the primary culture 

with the help of standard size loop. 
 
c. Two loops are kept for sensitivity test, to be used alternatively to avoid using hot loop. 
 
d. A plain LJ slope is inoculated with bacterial suspension using 3 mm loop as a control to have a confluent 

growth and to make sure that the suspension contains sufficient viable organisms. 
 
 

F 
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e. Standard known laboratory strain (H37 Rv) is used as a quality control for every day's work. 
 
f. Periodically, known sensitive and resistant strains are mixed with the routine culture which are carefully 

monitored for quality control. 
 
g. An agar slope is inoculated with bacterial suspension for a check on contamination. 
 
 
III. Quality Control for Identification Test 
 
a. For all Identification Tests, there will be a positive and negative control along with cultures with known 

test results. 
 
b. Every day, temperature of the incubators maintained at different temperatures are monitored by entry in a 

register. 
 
 
IV. Quality Control in Sterilization Section 
 
a. Temp Tube and Temp Strips are used for quality control of autoclaves. 
 
b. Periodic test of hot air oven is done by using dry sand and Tempil stick. 
 
 
V. Quality Control of Microscopy  
 

Known positives and negatives are mixed with routine smears along with smears already read by the same 
reader or other readers for quality control. 

 
 
VI. Quality Control of Chemicals and Drugs 
 

Standard Chemicals and drugs used for the investigations are to be procured from reputed manufacturer. 
 
 
 

EXTERNAL QUALITY CONTROL 
 
 

In order to maintain a high standard, there should be an inbuilt external quality control for which cultures 
isolated should be periodically sent for cross checking to the reference laboratory like National Tuberculosis 
Institute, Bangalore. 
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11.  RECORDS IN THE CULTURE LABORATORY 

 
 
Proper records are essential in any field of activity and the culture laboratory is no exception to this. 
 
 
 
1.Specimen Register 
 

Remarks 
Sl 
No 

Lab./ 
regis- 
tration 

Number 

Date 

Name of 
the 

individual/ 
individual 

number 

Age Sex 

Date of 
Collect- 
ion of 

specimen 

Type of 
specimen, 
spot/over- 

night/others 

Study 
No. 
Or 
OP 

Micro- 
scopy 
Result 

Culture 
Result Any other 

Information 

1 2 3 4 5 6 7 8 9 10 11 12 

 
 
 
2. Autoclave Register (Both sides of register used) 
 
Sl. 
No 

Date Auto-
clave 
No. 

Article for 
sterlization 

Pressure 
and dura- 
tion for  

autoclave- 
ing 

Start- 
ing  
time 

Starting 
time of 
outlet 
valve 

Closure 
time of 
outlet 
valve 

Time 
pressure 
reached 

Time 
Swit-
ched 
off 

Whether 
dried & 
duration 

Time of 
opening 

Remarks Full 
Signature 
of the 
Person 
sterilizing 

              

 
 
 
3. Drug Stock Solution Register 
 

Name of drug 
Date of 

Preparation 
Date of expiry Prepared by Assisted by Date discarded Remarks 

1 2 3 4 5 6 7 

 
 
 
4. Egg Account Register 
 

Date 
Opening 
Balance 

No.of eggs 
received 

Total 
Eggs 

broken/ 
cracked 

Eggs Used Balance 
Type of 
media 

No. of 
batches 

Batch 
No. 

1 2 3 4 5 6 7 8 9 10 
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5.  Media Register (Both sides) 
 
 

Inspissatior Sterility Test Type of media prepared 

started Closed 48 hours 14 days Plain 
LJ  

PNB  SM  INH  RIFA EMB Nut.  
Agar  

Nut.  
Broth date Batch 

No 
  Setup 

Date 
Read  
On  

Result  Read  
On  

Result          

1 2 3 4 5 6 7 8 9 10 11  12  13  14 15 16  17 

 
 
 
 

Total No 
of sets 

No of 
H37 RV sets 

Date of drug 
stock 

solution 
prepared 

No of bottles 
Prepared 

No of 
batches 

Prepared 
By 

Assisted 
by 

18 19 20 21 22 23 24 

 
 
 
 
 

MYCOBACTERIUM CULTURE LABORATORY 
 

Proforma to be used while sending specimens for Culture 
 
 
a) Source of Specimen ………………………………….. 
   

Lab, No. Name/Admission Number 
of Individuals etc. Age Sex Date of 

Colln,. 
Type of 

Specimen Remarks 

1 2 3 4 5 6 7 

       

       

       

       

       

       

 
 
Date:  Total Spot:   /0V   Signature   Technician Attendant 
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SPECIMEN LABORATORY CARD 
(FRONT) 

 
1. Name/Group & 2. Age 3.Sex 

M_______ 
F  _______ 

4.Date of collection 5. Laboratory No. 

7. Macro exam  S     M     P     B 
                        

6. Specimens Sputum 
: 
Spot/ ov_____ 
 
Others ______ 

8. Smear Microscopy : 
 Z.N. : ________________ 
F.M.  :_________________ 

10. Primary Culture 
 
Method : A/B 
Date : 

11. Sub culture 
Date : 

12.  Batch No. 

9.     Culture Results 
 

M. tuberculosis 
Atypical Mycobateria 

Negative / No growth 

Contaminated 

Mixed Culture 

Date of 
reading 

1 2 Date of 
reading 

370C RT 420C 

       

       

       

       

       

       

       

       

14.  Iden. test 
 
Niacin   :________ 
Nitrate 
reduction  ________ 
PNB_______________ 
 
Pigment in 
      Dark   _________ 
      Light  _________ 
 
RG in days          _________ 

       

       

13.  Sen. Test / Anti 
biogram 

Direct      : ________ 
Indirect   : ________ 
Radio- 
matric     : ________ 
 
             Sen.       Res. 
SM       ___        ___ 
INH      ___        ___ 
RIF       ___        ___ 
EMB     ___        ___ 

15. Remarks : 

 
(REVERSE) 

 

16. N. Agar Pos/Neg 17.Resistance level (MIQ 18. Remarks 
   

   

   

   

19. Address 20.Primary culture 21. 2nd specimen Lab.No. 

   

   

   

   

 
This side is used for any extra information to be entered. 
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MYCOBACTERIUM CULTURE LABORATORY 

 
Laboratory Investigations Report Form 

 
 

Name of the patient :               Dated  ………………..  
 
Referred by Dr. :       To: 
 
Type of specimen : 
 
Date of Receipt :  
 
Laboratory No : 

 
 
 
Results of Bacteriological investigations for Acid Fast Bacilli 
 
Microscopy: Pos/Neg  Culture: Pos/Atypical/Mixed/Neg/Cont 
 
 
 

SENSITIVITY TESTS* 
 
Streptomycin    Sensitive  Resistant 
Isonicotinic Acid Hydrazide Sensitive  Resistant 
Rifampicin    Sensitive  Resistant 
Ethambutol    Sensitive  Resistant 
 
 
 
Organisms isolated: 
 
 
 
Remarks: 
 
 
 
*Strike off whichever not relevant. 
 

BACTERIOLOGIST 
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12. SUGGESTED READINGS 

 
1. Allen BW & Baker FJ: Mycobacteria: Isolation identification & sensitivity testing, Butterworth 

London,1968. 
 
2. Kent PT & Kubica GP: Public health mycobacteriology - a guide for the level III laboratory; USA; Atlanta, 

Georgia; Centre for disease control. 
 
3. National Tuberculosis Institute, Bangalore: Manual for establishment and functioning of tuberculosis culture 

laboratory; Bangalore, National TB Institute, August 1983. 
 
4. National Tuberculosis Institute, Bangalore: Manual for lab technicians; Ed-4; National TB Institute 1993. 
 
5. National Tuberculosis Institute, Bangalore: Functions & Responsibilities of State Tuberculosis Centre 

(Tuberculosis Demonstration & Training Centre) Ed-2; 1995. 
 
6. Central TB Division, DGHS, MH&FW, New Delhi; Manual for Laboratory Technicians (RNTCP) New 

Delhi, September 1997. 
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APPENDIX-1 
 
 

LIST OF LABORATORY EQUIPMENTS FOR STATE TB CENTRE 
 
 

1. Microscope   -  Monocular          1 

                                   Binocular          3 

2. Micro Coverclips, Square 22 mm ½  oz box        10 

3. Plastic Microscope cover           4 

4. Single Magnifier 4x            1 

5. Single Magnifier l0x           2 

6. Lens paper 4" x 6" book of 50 sheets         20 

7. Cedar wood oil for Microscope 10 oz bottle        4 

8. Hot Air Oven-Dry sterilizer electrically heated complete with      2 
 3 removable shelves, thermometer 0-320oC for operation on 
           220 V A/C 50 cycles. 24" x 24" x 18" size with spare heaters 

9. a.   Pressure, Sterilizer, Vertical Fuel/Electrically heated, 2 Single jacketed I.D. 14" x 26" with 2 
 standard accessories 
 
           b.   Autoclave, Electrically heated either vertical or horizontal      1 
 (Horizontal preferred) 

10. Water still electric, 3 litre, 2,500 watts with wall hook and glass condenser with one set spare 1 
elements and glass condenser 

11. Inspissator of capacity to hold 200 McCartney bottles of 30 cc capacity    2 

12. Balance, Precision, Metric 200 gms with a glass case - Complete with a set of    1 
 weights 1 gm to 200 gms.   

13. Refrigerator 165 litre electric 220 V.         3 

14. Recirculatory Fan, motor and heating unit including thermograph and weekly   1 
 charts  together with control panel and thermostat 220 V A/C 50 cycles with one set  
 of spare heating elements (for an incubator of approximately 31/2 meters by 
  21/2meters by 2 1/2meters) 

15. Centrifuge (for McCartney bottles)                                                                        2 
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16. Universal containers (McCartney bottles) with screw 

cap and rubber liners for culture purpose 1 oz size 
100 gross 

 Spare rubber liners for the above 25 gross 

 Spare caps -do-  25 gross 
17. Bijou bottles, with screw caps & rubber liner,  

25 gross culture bottles ¼ oz size 
Spare rubber liners for the above  
      

10 gross 

 Spare caps - do -  10 gross 

     

18. Rubber stoppers of varying size 10 mm/15 mm to 54 mm/64 mm  
about 12 different sizes 

1 lb each 

19. Rubber tubing red tropical 3/8" 10 metres 

  bore 1/2"  10 metres 

 For Bunsen Burner   Pressure tubing 1/4"(Internal diameter) 10 metres 

20. Rubber teats size   6   2 gross 

21. Rubber bulbs 14 ml   ½ doz. 

22. Nicrome Wire G - 24  5 metres 

  G - 22  5 metres 

  G - 18   

23.  Wire stainless steel (SWG ½  14(1/14") 30 lbs 

24.  Stainless Steel Scissors 6" 
length  

  

25.  Filter paper Whatman    
 No. 1   181/4" x 22 ½ "  100 sheets 

 No. 2   181/4" x 22 ½ "  100 sheets 

26.  Filter paper discs Whatman  

 No.1 7 Cms Pkt of 100  2 Pkts 

 15 Crns  -do-  2 Pkts 

 24 Cms  -do-    2 Pkts 

    2 Pkts 

 No 2  7 Cms Pkt of 100  2 Pkts 

 15 Cms   -do-  2 Pkts 

 24 Crns   -do-  2 Pkts 

27. Filter paper pulp                     3lbs 
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28.  Retort stand base 12" x 6" with 30" rods  3 

 Retort rings plain rod 31/4" diameter 3 

 - do -     4"     - do -  3 

 - do -     6"     - do -  3 

29.  Clamps, brass or cadmium plated 8 

30.  Boss heads, brass or cadmium plated 8 

31.  Test tube brushes. white bristles on tinned iron wire – 
          Fan shaped ends for test tube size 3/8" x 1/2" 

2 dozs 

32.  Cylinder brushes, bristles 5 x 21/2" total length 26”/27” 1 doz 

33.  Brush nylon large, test tube for test tube sizes 3/4" to 1” 1 doz 

34.  Brush for test tube 5/8" 
 

1 doz 

35.  Brush for flask 1 doz 

36.  Spatula nickel with spoon end size 180 mm ½ doz 

37.  Clips, Mohr's nickel plated length 1  3/4" 1 doz 

 -do - do -      2 1/4”  1 doz 

38.  Holder for platinum wire with nickel plated handle and screwed jaws for wire 1 doz 

39.  Diamond marking pencil 1 doz 

40.  Knives, with handle for cutting glass tubing ½ doz 

41.  Stop clock with dial graduated in minutes upto 60 2 

42.  Cork borers, insets with rod separate handle fitted to each set of 1- 12, 5-19 mm 1 set 

43.  Mortar and pestles, heavy glass external diameter 4" capacity 8 oz 3 

44.  LPG cylinder (One standby) 6 Nos 

Note: It is better to go for gas cylinder as the gas plants get spoiled with the poor quality of petrol 
available in  the bunk. 
 
45.  Bunsen Burners 10 

46.  Bi-pass Bunsen burners 10 
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47.  Meaker type burners 1 ¼  “ top 1 

48.  Ring burner, spreading flame 2" diameter 1 

49.  Gas taps T-24, Steel/Bronze one way 1/4" lever handle with 
base plate for bench fitting 

10 

50.  T-26 Gas taps steel/Bronze two way 1/4" straight cut 10 

51.  Filter - Swinney, syringe type 4 

52.   Filter disc-seitz 1/2" box of 25 12 

53.  Syringe Luerlock control – size  3 ml 
                                                    5 ml 
                                        10 ml. 

4 
4 
10 

54.  Seitz filter to take 6 cms filter pads 3 

55.  Fords Sterimats 6 cms grade SB 200 

56.  Air pump Vacuum 1 

57.  Filter Flask - 500 ml 6 

58.  Filter Flask - 1000 ml 6 

59.  Waring blender with container and cover for 220 V A/C 50 cycles 
with two spare jars. All glass jars sterilizable and without a separable bottom 

1 

60.  Demineral, plant mark 5 F 1 

61.  Buchner Funnels       150 ml 
                                       350 ml 
                                       600 ml 

2 
2 
2 

62.  Filter pump, nickel plated brass 2 

63.  Funnel hot water, copper to take funnels of 20 cms diameter 1 

64.  Boxes, copper / aluminum. / stainless steel for holding ton 4" petridishes 2 

65.  Boxes, cylindrical, copper / aluminum / stainless steel (SS) for sterilizing pipettes 
size A 15 x 2  1/4" 

 
2 

66.  Boxes Size B 18 x 2 1/2" 2 

67.  Beakers, with spout capacity 250 ml 2 dozs 
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68.  Beakers - capacity 100 ml 2 dozs 

69.  Beakers - capacity 1000 ml ½ doz 

70.  Beakers - capacity 500 ml ½ doz 

71.  Boiling flask, wide mouth flat bottom   -  1000 ml 2 dozs 

72.  Boiling flask, wide mouth flat bottom   - 3000 ml 1 doz 

73.  Erlenmeyer flasks, narrow mouth, heat resistant 
glass, capacity -        250ml 
                                                                        -       500 ml  
                                                                        -     1000 ml 

 
2 dozs 
2 dozs 
1 doz 

74.  Test tube pyrex, standard rimless 150 x 16 mm 10 gross 

75.  Petridishes heat resistant glass 3-3/4" inner dish 3 dozs 

76.  Reagent bottles L2, white narrow mouth stoppered 
  
  
  

 
 

 glass, capacity   125 ml 2 dozs 
 

 - do -   250 ml 2 dozs 
 

 - do - 1000 ml 1 doz 

77.  Reagent bottles - amber glass                     250 ml 
                                                                           500 ml 

1 doz 
1 doz 

78.  Balsam bottles, 2 oz capacity 6 

79.  Funnels clear glass, plain diameter             5  cm 
                                                                             10 cm 
                                                                             18 cm 

6 
6 
6 

80.  Glass tubing, pyrex 7, 10 and 14 mm 20 lbs 

81.  Bottles-storage extra wide mouth, flat stoppered capacity - 4 litres capacity 
 

250 ml 
1000 ml 

 
 
6 
6 

82.  Pipettes, transfer bulb to deliver 1 ml 
- do -                                                      2 ml 
- do -                                                      5 ml 
- do -                                                    10 ml 
- do -                                                    20 ml 
-do -                                                     25 ml 
- do -                                                    50 ml 

1 doz 
1 doz 
1 doz 
1 doz 
1 doz 
1 doz 
½ doz 
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83.  Pipettes, Zero at top, capacity mark above shoulder, graduated 

10 ml X 0.1 ml 
2ml X 0.5ml 

2 ml x 0.02 ml 
1ml X 0.01 ml 

 

 
2 dozs 
2 dozs 
2 dozs 
4 dozs 

84.  Volumetric Flask, Whiteline graduation with glass 
stopper                                                                   50 ml 

 
4 

85.  - do -                                                          100 ml 4 

86.         - do -                                                          1000 ml 2 

87.  Measuring cylinders with spout        10 ml X 0. 1 ml 
50 ml x 0.5 ml 
100ml X 1.0ml 

500 ml x 5.0 ml 
1000 ml x 10.0 ml 

6 
6 
6 
3 
3 

88.  Thermometers                                            -  0o – 110oC 
-  0o – 200oC 
-  0o – 320oC 

6 
6 
6 

89.  Bottles narrow mouth short screwed neck with screw cap and 3 turn rubber liners 
8 oz size 

20 oz size 

 
4 dozs 
3 dozs 

90.  Bottles Winchester series narrow mouth with alummiurn screw cap and 3 turn rubber 
liners                                                              10 oz size 

20 oz size 

 
3 dozs 
3 dozs 

91.  Parafilm 2" x 50 ft roll 3 rolls 

92.  Glass tissue grinder and homogeniser 10 x 150 mm ½ doz 

93.  Stainless steel trays with pouring spout 20"x12"x25" 6 

94.  Stainless steel bowl – 2 ½  litres 6 

95.  Stainless Steel Funnel - 12 cm diameter 6 

96.  Metal spirit lamps 6 

97.  Drying rack 8 

98.  Staining rack 8 
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99.  Kjar Peterson wire baskets 12 

100. Boxes for storing slides 12 

101. Adhesive tape, 20 mm 10 rolls 

102. Microscope slides 76 x 26 mm 100 gross 

103. Plastic bags 40 x 50 cm polythene 4 dozs 

104. Polythene bottle 2 dozs 

105. Plastic boxes with lid large enough to take Kjar Peterson basket 1 doz 

106. Bottle plastic, 2 litres 1 doz 

107. Burette 2 

108. Test tube rack to hold 10 in each row (2 rows) 12 

109. Enamel trays large 16" x 12" 12 

110. Enamel trays small 12" x 8" 12 

111. Circular enamel bin size 8" x 6" with lid 12 

112. Enamel bowl 8" diameter 12 

113. Enamel bucket with lid (4 gallon capacity) 6 

114. Enamal mug 1 pint size 4 

115. Drop bottles 4 oz capacity 2 dozs 

116. Dissecting forceps 12 

117. 3 burners' stove 2 

118. 4 burners' stove 2 

119. Single burner stove 2 

120. Absorbant cotton 20 Kgs 

121. Non-absorbant cotton 20 Kgs 

122. Wire racks to hold 150 McCartney bottles 100 
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123. Galvanised iron trays to hold 100 McCartney bottles in two rows 25 

124. Aluminium basin: circular: 15 litres capacity 4 

125. Cylindrical Earthen Jar or Glass Jar with wide mouth, capacity 10 gallons 2 

126. Liebigs' condenser 40 cm long 2 

127. Distillation flask with outlet tube on side - 3 litre capacity 3 

128. Wire basket 6"0"0" 24 

129. Test Tube holder 12 

130. Wire gauze with Non-asbestos pad at the centre - 6"x6" 12 

131. Large test tubes boiling 4 dozs 

132. Grease Pencil, blue, green, yellow & red 1 doz each 

133. Gauze surgical 200 metres 

134. Packing thread twine 10 balls 

135. Tripod stands 8” x 12” 6 

136. Glass beads pyrex 500 gms 

137. Nail brush 12 

138. Bottles - capacity 5 litres 6 

139. Mechanical shaker 1 

140. Wire basket 13" x 12" 3 dozs 

141. Water heater - 20 gallons capacity 1 

142. Light source for microscopy - lamps and transformer 5 sets 

143. Water bath with thermostat arrangement 1 

144. Fluorescent microscope 
     Bulb spare for the above 

1 
2 

145. Watch  glass 2 dozs 
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146. Conical Flask - Pyrex. I litre capacity 4 dozs 

147. Industrial gloves 18" (Acid & alkali proof) 4 pairs 

148. Plastic Aprons 2 dozs  

149. E.I. Funnels 8 oz capacity ½ doz 

150. Enamel basin large - 14" diameter ½ doz 

151. Aluminium trays 16" x 12" 1 doz 

152. Aluminium sauce pan with lid (I gallon capacity) ½ doz 

153. Earthen  jars with lid - capacities 2, 3 and 5 litres ½ doz each 

154. Dressing Forceps - 8" long ½ doz each 

155. Porcelain depression plates - white ½ doz 

156. Table Balance 1 

157. Polythene Basins 10 litre capacity 1 doz 

158. Sputum containers (preferably metal cups) 5000 

159. Brown paper for packing 100 sheets 

160. Rubber bands 1 Kg 

161. Thermocol box for sputum collection 4 

162. Ice tins (ice liner) 4 

163. pH meter (digital) 1 

164. Electronic Analytical balance (Range I mg to 250 gms) 1 

165. Laminar flow cabinet (Biological Safety Cabinet - BSC-2) 1 

166. Air Conditioners (Window type) 2 
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                                                                           APPENDIX-II 
 
LIST OF CHEMICALS & STAINS FOR STATE CENTRE LABORATORY 
 
1. Glycerol (Glycerine) R.G. 3 Kgs (500 gms x 6) 

2. Magnesium Citrate AR. 500 gms 

3. Magnesium Sulphate AR 500 gms 

4. Potassium dihydrogen Phosphate (KH2 P04) 500 gms 

5. Oxalic Acid (Pure) AR 2 Kgs 

6. Phenol crystals 20 Kgs 

7. Sodium Citrate AR 10 Kgs 

8. L-Asparagine 1 Kg (100 gms x 10) 

9. Methylene Blue, Power                                                                                              100 gms 

10. Basic Fuchsin                                                                                            1000 gms (10 gms x 10) 

11. Agar (Difco or Himedia)                                                                                           2 Kgs 

12. Malachite Green, Microscopical stain 500 gms (100 gms x 5) 

13. Tween 80                                                                                                              500 ml 

14. Phenol Red Indicator 10 gms 

15. Potassium Phosphate (K2HPO4.) 500 gms 

16. Sodium phosphate (Na2HPO4,) 500 gms 

17. Iodine 100 gms 

18. Potassium Iodide 100 gms 

19. Gention Violet 25 gms 

20. Acetone 3 litres 

21. Absolute Alcohol 50 ltrs 
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22. Acid Acetic Anhydride 500 ml 

23.  Acid Sulphuric Commercial 25 Kgs 

24.  Acid Hydrochloric Commercial 50 Kgs 

25.  Acid Hydrochloric Analar 2 Kgs 

26.  Acid Nitric Analar 2 Kgs 

27.  Sodium Hydroxide 20 Kgs 

28.  N/10 Sodium Hydroxide solution 1000 ml 

29.  N/10 Acid Hydrochloric solution 1000ml 

30.  Phenolphthalene Indicator 25 gms 

31.  Peptone Bacteriological 500 gms 

32.  Potassium Permanganate 500 gms 

33.  Potassium Di-Chromate 2 Kgs 

34.  Catechol 100 gms 

35.  Hydrogen Peroxide 20 VN (One bottle to be purchased as & when required) 2 Kgs 

36.  Sodium Chloride Analar 1 Kg 

37.  Lab Lemco 500 gms 

38.  Lissapol Detergent Powder or Extran-neutral pH 50 Kgs 

39.  Liquid Paraffin 1 Kg 

40.  Liquor Ammonia 1 Kg 

41.  Xylol 10 Kgs 

42.  Iteol Lotion 25 gallons 

43.  Cedarwood oil for microscope - I oz bottles 20 

44.  Cyanogen Bromide 100 gms 

45.  Benzidine 100 gms 
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46.  Sodium Carbonate AR 1 Kg 

47.  Methylated spirit 200 Ltrs 

48.  Paraffin Wax 5 Kgs 

49.  Aoramine O 1 Kg (100 gms x 10) 

50.  Acid Boric 500 gms 

51.  INH Powder* 10 gms 

52.  Neutral Red 25 gms 

53.  Vaseline 250 gms 

54.  Streptomycin Sulphate* 20 vials 

55.  Thiosemi Carbazone 10 gms 

56.  Trigol 1 Kg 

57.  Rifampicin Powder* 5 gms 

58.  Ethambutol Powder* 5 gms 

59.  Liquid Bleach (Concentrated) 5 litres 

*  Procedure a pure form a standard company 
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APPENDIX – III : Layout Plan for a Culture Laboratory 
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A 
 Accidents  
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B 
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C 
   
Chemicals  Stains 1,76 
Cold room 1 
Culture 1,2,15 
 Decontamination 21 
 Gastric lavage 17 
 Inoculation 22 
 Laryngeal swab 20 
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 Procedure 15 
 Pits 18 
 Reading 21,22 
 Sputum 16 
 Stool 18 
 Technique 15 
 Tissue 18 
 Urine 17 

D 
Drug 24 
 Ethambutol 28,53 
 INH 28,49 
 Rifampicin 28,52 
 Streptomycin 28,51 
   

E 
Equipments 67 
F 
Filtration 40 

G 
   
Grading 9 
 Fluorescent microscopy grading 14 
 NTP grading 9 
 RNTCP grading 10 
 Primary culture grading 21 
 Result 21 
 Sensitivity test grading 28 

I 
Identification tests 30 
 Results 36 

L 
Layout plan 79 

M 
Media 45 
 CPC Media 4 
 Drug media 49 
  Ethambutol 53 
  INH 49 
  Rifampicin 52 
  Streptomycin 51 
 LJ media 46 
 Nutrient agar 48 
 Nutrient broth 48 
Para-Nitro-Benzoic acid medium (PNB) 48 
Storage 48 
Transport media 4 
TSP media 4 
 
Method  
 Laryngeal swab  20 
 Nassau's swab  19 
 Petroff's  15 
    
Microscopy 6 
 Fluorescent  11 
 Ziehl Neelsen  8 
    
Minimum Inhibitory Concentration (MIC) 24 

P 
Precautions 56 
 Equipment  58 
 Laboratory  58,59 
 Personnel  56 
 Waxed containers  57 
    

Q 
Quality Control 60 
 External  61 
 Internal  60 
    

R 
Reagents 45 
 Acid Alcohol solution  12 
 3% Benzidine solution  33,54 
 10% Cyanogen Bromide  33,54 
 Dichromate solution  43 
 5% Hydrochloric acid  43 
 Malachite green solution  45,46 
 M/15 Phosphate buffer solution 55 

 Nitrate substrate  54 
 N-Naphthylethylenediamine 

dihydrochloride 
34 

 5% Oxalic acid  54 
 3% Phenol solution  12 
 0. 1% Potassium permanganate 12 
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Salt solution      45  Staining method 
 5% Sodium citrate    54   Fluorescent     13 
 4% Sodium hydroxide   53   Ziehl Neelsen     7 
 25% Sulphuric acid    7,8 
 Sulfanilamide     34  Standard 
         Nitrate reduction     35 
Record       62 
 Autoclave register    62  Sterilization      38 
 Drug stock solution register   62   Filtration     40 
 Egg account register    62       Seitz filter     40 
 Laboratory investigation report form  65       Swinney filter    41 
 Media register     63       Membrane filter    41 
 Register     62   Fractional sterilization   40 
 Specimen laboratory card   64   Heat 
           Dry     39 
Registration       5    Moist     38 

Number     5   Inspissation     40 
Specimen     5   Tyndallisation     40 

 
Result         Suggested Readings     66 

False negative     11 
False positive     10  Susceptibility test / Sensitivity test   24 
Recording     10, 14   Direct method     24 

Indirect method    24 
S       Interpretation     28 

Smear       6   MIC                                                           24,28 
Fixation     6,7   Procedure     26 
Preparation     6, 7   Reading     27 

Resistant ratio     28 
Specimen      3   Results & reporting    29 

Ascetic fluid     17   Standard method    25 
Blood      17 
Bone marrow     17 
Body fluid     17 
Biopsy      4, 18 
Bronchial washing    4                                                              T 
Cerebro Spinal Fluid (CSF)   4, 17  Tests 
Collection     3   Identification test    30 
Gastric lavage     3, 17       Growth at room temperature  30 
Laryngeal swab    3, 18       Growth in Para-Nitro-Benzoic acid(PNB) 31 
Pleural fluid (PLF)    4,17       Niacin test                32 
Pcricardial     17       Nitrate reduction    34 
Pus      18       Pigmentation    31 
Synovial     17       Rate of growth    30 
Sputum     3, 16 
Stool      18   Sensitivity test     24 
Tissue      18   Sterility test                                               48,61 
Urine      17 

Transport media 
Stain       7   Cetyl Pyridinium Chloride (CPC)  4 

Auromine Phenol solution   12   Tri-Sodium Phosphate (TSP)   4 
Concentrated Carbol Fuchsin   7 
Methylene Blue    7  Transportation 
Preparation     7, 12   Specimen     4
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W 
 

Washing      37 
 Adaptor     44 

 Discarded article    41 
 New glassware    44 
 Pipette     43 
 Pourer      43 
 Seitz filter         40,44 
 Slide      44 
 Swinney syringe                 41,44 

Test tube      44 
Test tube rack     44 
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