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LECTURE-4 

GENERAL TESTS 

1.  CLEANING OF GLASSWARES 

 The success of a test or assay of the Pharmacopoeia is determined by the state of cleanliness of the 

apparatus used.  

 Glassware such as beakers, burettes, flasks, pipettes, etc. should be very clean, especially when 

employed for certain microbiological assays, the pyrogen test and where small volumes of liquid 

are measured. 

Cleaning Agents used for Cleaning of Glasswares: 

 For cleaning glassware, one of the most useful agents is hot nitric acid.  

 Chromic acid mixture is a very effective cleaning fluid for removing organic matter form glass 

without heating. 

 For general cleaning of glassware, synthetic detergent solutions or alkaline cleansing agent such as 

trisodium phosphate may be used but these also requires prolonged rinsing. 

 All glassware should be finally rinsed with purified water before use. 

Chromic acid mixture 

It is a very effective cleaning fluid for removing organic matter form glass without heating. 

A. Preparation:  

 Prepared by dissolving 200 g of sodium dichromate in about 100 ml of water 

 Cooling in an ice-bath  

 Adding 1500 ml of sulphuric acid slowly with stirring. 

The mixture should be prepared in a hard, borosilicate glass beaker and safety glasses must be worn 

during the addition of acid.  

B.   Storage 

 Chromic acid mixture is extremely corrosive and hygroscopic, and should be stored in glass-

stoppered bottles in a safe place.  

 Crystalline chromic acid tends to separate from the mixture on standing, and may be removed by 

decantation.  

 When the mixture acquires a green colour, it should be discarded under continuously flowing water. 
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C.   Disadvantages 

 Glass treated with the chromic acid mixture should be subjected to prolonged rinsing as glass 

tends to adsorb the chromic acid,  

 It should not be used for cleaning calibrated containers used for optical measurements. 

 

2.  BIOLOGICAL INDICATORS 

a) General Requirements 

 A biological indicator is a microbiological test system consisting of a standardized, viable 

population of specific microorganisms (usually bacterial spores) inoculated on a carrier contained 

within its primary pack ready for use and providing a defined resistance to a specified sterilization 

process. 

 Biological indicators provide means to directly assess the microbial lethality of a sterilization 

process.  

 When used in conjunction with physical and/or chemical process monitors, biological indicators 

provide an indication of the effectiveness of a given sterilization process.  

 Biological indicators may also be used to evaluate the capability of processes used to decontaminate 

isolators or aseptic clean room environments. 

 

b) Types of Biological Indicators 

 Biological indicators come in various forms designed for specific types of sterilization.  

 Each type incorporates a viable culture of a known species of microorganisms.  

 There are at least three different types of biological indicators.  

 Some biological indicators may also contain two different species and concentrations of spores. 

I. In one form, the spores are inoculated on a carrier of convenience, such as fIlter paper placed within 

a primary pack that protects the carrier from damage or contamination while allowing the sterilant 

to contact the test organisms.  

Aseptic technique must be employed when transferring the inoculated carrier to the growth medium 

in order to avoid accidental contamination.  

The carrier and primary packaging is not degraded by the specific sterilization process and is 

designed to minimize any loss of the original inoculum during transport, handling and shelf-life 

storage. 
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II. In another form, called the self-contained biological indicator, the unit consists of both an ampoule 

of growth medium and an inoculated carrier with the desired population of test organisms, in 

another vial. The sterilant enters and exits the outer vial through a filter in the cap.  

Following processing, the ampoule of growth media is crushed and brought into contact with the 

inoculated carrier, thereby eliminating the need to aseptically transfer the carrier to a separate vial 

of growth media. 

III. Other self-contained biological indicators consist of hermetically sealed ampoules containing the 

test organisms suspended in growth media. The growth medium often also contains a dye, which 

indicates positive or negative growth following incubation. This type of biological indicator is 

sensitive to temperature only and is employed primarily for monitoring sterilization of liquids.  

The design of the self-contained system is such that there is minimal loss of the original inoculum 

during transport and handling and the resistance characteristics comply with the labeling of the self-

contained system. During or after the sterilization process, the materials used in the self-contained 

system do not retain or release any substance that can inhibit the growth of low numbers of 

surviving indicator microorganism under culture conditions.  

c)   Test Organisms 

 

 Test organisms are of a defined strain maintained with a recognized culture collection and identified 

by appropriate tests. 

 The preparation of stock-spore-suspension of selected microorganisms requires the development of 

appropriate procedures, including mass culturing, harvesting, cleaning, and maintenance.  

 The stock suspension contains dormant spores that have been held in a non-nutritive liquid.  

 The originating inoculum for each batch of test organism suspension is traceable to the reference 

culture maintained at a recognized culture collection.  

 The stock suspension is verified as to its identity and purity.  

 Verification tests are specific for each strain of test organism and should be documented by the 

manufacturer. 

 

d)  Labelling 

Each batch of biological indicator is accompanied by the following information: 

1. Name of the biological indicator and intended sterilization Process; 

2. A unique code by which the manufacturing history can be traced; 
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3. The manufacturer's name, trademark, address or other means of identification; 

4. The name or abbreviation of the culture collection from which the test organism has been derived 

and the reference number of the species; 

5. The recommended storage conditions, such as, preserving in the original package under the 

conditions recommended on the label and protecting from light, toxic substances, excessive heat 

and moisture; 

6. The expiry date that is not less than 18 months from the date of manufacture, the date of 

manufacture being the date on which the first determination of the total viable spore count was 

made; 

7. The total viable spore count of test organisms per unit; 

8. The directions for use including incubation conditions, instructions for spore recovery and for safe 

disposal of the indicator; 

9. D-value and the method used to determine such D-value, i.e., by survivor curve or fraction negative 

procedure after graded exposures to the sterilization conditions. 

10. Indication that the stated D-value is reproducible only under the exact conditions under which it 

was determined,  that the user would not necessarily obtain the same result, and that the user should 

determine the suitability of the biological indicator for the particular use; 

11. The survival time and kill time under the specified sterilization conditions stated on the label 
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