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INTRODUCTION 

Contamination of pharmaceutical preparations by 

micro-organisms continues to be a matter of concern 

to the pharmacists. From the beginning it has been an 

official requirement that parenteral preparations shall 

be sterile. More recently a number of serious 

infections in the eye in Britain and elsewhere have 

resulted in the further requirement that all 

preparations used in the eye should be sterile. Side by 

side with this has been a greater appreciation of the 

need to control microbial contamination and to 

establish microbial standards for Pharmaceutical 

products. 

Sweden who traced an outbreak of Salmonellosis to 

tablets containing the drug of natural origin and who 

also found large number of enterobacteriaceae in 

number of tablets of synthetic drugs; other reports 

have also been published in different countries. These 

undoughtedly laid to standards being set or 

recommended in Sweden and other countries of 

Europe limiting the level of microbial contamination 

in individual materials or in Pharmaceutical products, 

similar standards are being proposed in the USA. Thus 

in Sweden all corticosteroids preparations must be 

sterile, and with certain qualifications, it is 

recommended that no preparation should have a 

viable microbial count greater than 100/gm or ml, in 

Britain the BPC requires that salmonellae shall be 

absent from carmine, the USPXVII gave a series of 

microbial limit test and in the USPXVIII several 

standards are set, including a modified specification 

for the total bacteria count in gelatine (not more than 

5000/gm) and Escherichia coli absent from 10gm, a 

limit of 100 bacteria per ml for the various magnesia 

and alumina suspensions (But not for their dried 

preparations) Water shall be of the US public health 

service standard for potable water. Escherichia coli 

and salmonellae shall be absent from starch, and 

Salmonellae absent from powdered Digitalis Thyroid. 

Pharmaceutical preparations, which are checked for 

the presence of microbial contamination, are given 

below;2 
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Table 1: Microbial contamination in pharmaceutical preparations 
 

Preparations Infecting organism 

Eye ointment Pseudomonas aeruginosa 
Eye dropper Serratia maracescens 

Thyroid tablets Salmonella muenchen 
Carmine capsules Salmonella cubana 

Pancreatin powder Salmonella agona 
Lingnocaine jelly Pseudomonas aeruginosa 

Inhalation mediation Klebsiella Spp., serrtia Spp., Pseudomonas Spp. 
Topical anesthetics Pseudomonas cepacia 

Hand cream Klebsiella Spp., Pseudomonas aeruginosa 
Detergent Pseudomonas aeruginosa 

Talcum powder Clostridium tetani 
Cellulose padding Pseudomonas aeruginosa 

Antiseptic Klebsiella Spp., Pseudomonas Spp. 

 
IP3 and USP 4 also describe the microbial limits for raw materials given bellow 

 
Table 2: Microbial contamination in pharmaceutical raw materials 

 

Raw material Specifications 

Gelatin The microbial count NMT 1000/gm is free from E. coli. 
Bentonite 10 mg is free from E. coli. 

Hard gelatin capsule 
shells 

The microbial count NMT 1000/ gm of the capsule shell, 1 gm is free from E. coli and 
Salmonellae. 

Guar gum 
Total microbial count does not exceed 5000/ gm, 1gm is free from E. coli and 10 gm is 
free from Salmonellae. 

Pectin 10 gm is free from Salmonellae. 
Starch 10 gm is free from E. coli and Salmonellae. 

Tragacanth 1 gm is free from E. coli and 10gm is free from Salmonellae. 
Magnesium aluminium 

silicate 
Its total aerobic microbial count does not exceed 1000/ gm and it meets the requirement 
of the test from absence of E. coli. 

Acacia 
It meets the requirement of the test for the absence of Salmonellae species under 
microbial limit test. 

Agar 
It meets the requirement of the test for the absence of Salmonellae species under 
microbial limit test. 

Magnesium silicate Total microbial count does not exceed 1000/ gm, and the test for E. coli is negative. 

 

APLICATIONS OF PCR: 

The genetic material of each living organism- plant or 

animal, bacterium or virus possesses sequences of its 

nucleotide building blocks (usually DNA, sometimes 

RNA) that are uniquely and specifically present only in 

its own species. These unique variations make it 

possible to trace genetic material back to its origin, 

identifying with precision at least what species of 

organism it come from, and often which particular 

member of that species.5 

The term genome refers to the total genetic 

information contained in a cell. The bacterium 

Escherichia coli contain about 3000 genes present on 

a single chromosome. The genome of humans is more 

complex, with 23 pairs of (diploid) chromosomes 

containing 6 billion base pairs of DNA, with an 

estimated 100000 genes.6 

Such an investigation requires, however, that enough 

of the DNA understudy is available for analysis which 

is where PCR comes in. PCR exploits the remarkable 

natural function of the enzymes known as 

polymerases. These enzymes are present in all living 

things, and their job is to copy genetic material (and 

also proof read and correct the copies). PCR works 

even on extremely complicated mixtures, seeking out, 

identifying, and duplicating a particular bit of genetic 

material from blood, hair, or tissue specimens, from 
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microbes, animals, or plants, some of them may 

thousands or possibly even millions of year olds.  

PCR requires a template molecule, the DNA or RNA, 

and two primer molecules to get the copying process 

started. The primers are short chain of the four 

different chemical components that make up any 

strand of genetic material. These four components are 

like bricks or building blocks that are used to 

construct genetic molecules; called nucleotides or 

bases.  

DNA itself is a chain of nucleotides. Under most 

conditions, DNA is double- stranded, consisting of two 

such nucleotide chains that wind around each other in 

the famous shape known as the double helix. Primers 

are single-stranded. They consist of a string of 

nucleotides in a specific order that will, under the 

right condition, bind to a specific complementary 

sequence of nucleotides in another piece of single-

stranded RAN or DNA. 

For PCR, primers must be duplicates of nucleotides 

sequences on either side of the piece of DNA of 

interest, which means that the exact order of the 

primers nucleotides must already be known. These 

flanking sequences can be constructed in the lab, or 

purchased from commercial suppliers.  

PCR is an essential tool for improving human health 

and human life in areas of detection of variation and 

mutation in genes, especially human genes. The 

method is useful for searching out disease organisms 

that are difficult or impossible to culture, such as 

many kinds of bacteria, fungi, and viruses, because it 

can generate analyzable quantities of the organism’s 

genetic material for identification.3 

For example- PCR detect the virus sooner during the 

first few weeks after infection than the standard 

ELISA test. PCR looks directly for the virus’s unique 

DNA, instead of the method employed by the standard 

test, which looks for indirect evidence that the virus is 

present by searching for antibodies the body has 

made against it. PCR technique has detected bacterial 

DNA in children’s middle ear fluid, signalling an active 

infection i.e. otitis media even when culture method 

fails to detect it. 

PCR can detect three different sexually transmitted 

disease organisms on a single swab (herpes, papilloma 

virus and Chlamydia) and can even distinguish the 

particular strain of papilloma virus that predisposes 

to cancer which other test cannot do. 

PCR can easily distinguish among the small variation 

in DNA that make genetically unique in human being, 

and thus leading to genetic testing. These tests 

diagnose not only people with inherited disorders, but 

also people who carry deleterious variations, known 

as mutations that could be passed to their children. 

The task of DNA sequencing can also be assisted by 

PCR. Known segments of DNA can easily be produced 

from a patient with a genetic disease mutation. 

Modifications to the amplification technique can 

extract segments from a completely unknown 

genome, or can generate just a single strand of an area 

of interest.1 

A common application of PCR is the study of patterns 

of gene expression. Tissues (or even individual cells) 

can be analyzed at different stages to see which genes 

have become active, or which have been switched off. 

This application can also use quantitative PCR to 

quantitate the actual levels of expression.  

PCR has numerous applications to the more 

traditional process of DNA cloning. It can extract 

segments for insertion into a vector from a larger 

genome, which may be only available in small 

quantities. Using a single set of 'vector primers', it can 

also analyze or extract fragments that have already 

been inserted into vectors. Some alterations to the 

PCR protocol can generate mutations (general or site-

directed) of an inserted fragment.1 

Due to PCR advanced technique, lives of babies can be 

saved before they are born by examining fatal DNA to 

learn whether the blood groups of mother and fetus 

are incompatible, which often leads to severe 

disability and even death of the fetus. PCR helps to 

track the presence or absence of DNA abnormalities 

characteristic of particular cancers, so that drug 
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treatments and radiation therapy can be started or 

stopped as soon as possible. 

PCR is an essential tool for the Human Genome 

Project, as it can quickly and easily generate an 

unlimited amount of any piece of DNA for the study of 

mutational changes that produce disease and even 

death. PCR is an indispensable adjunct to forensic 

DNA typing – commonly called DNA fingerprinting 

that has ability to identify and copy the tiniest 

amounts of even old and damaged DNA which proved 

exceptionally valuable in the law. For example- hairs 

are found at scene of crimes. The root of a single shed 

hair contains enough DNA for typing at PCR. 

PCR helps in sorting out relationship among vanished 

human groups and tracing human migration. PCR can 

illuminate human practices as well as human biology 

for Archaeologist. 

With PCR scientists can glean genetic information 

from the rarest animal- urine, faeces, and scent marks, 

infinitesimal bits of hair or skin rubbed onto a tree as 

the elusive creature passes by. The Mobile Molecular 

Laboratory is a professional- quality DNA laboratory 

in a      suitcase. It is appropriate for field investigation, 

education, or as a quick and inexpensive way to equip 

a lab just beginning DNA research. Epidemiologist 

need to test for pathogens directly in the field, rather 

than just sending samples back to the home lab. This 

concept has been revolutionized by the PCR.2 

 

ESSENTIAL COMPONENTS OF POLYMERASE CHAIN 

REACTIONS: 7 

 A thermostable DNA polymerase to catalyze 

template-dependent synthesis of DNA 

 A pair of synthetic oligonucleotides to prime DNA 

synthesis 

 Deoxynucleoside triphosphate (dNTPs)   

 Divalent Cations 

 Buffer to maintain pH 

 Monovalent cations 

 Template DNA 

 

MATERIALS AND METHODS: 

Reagents: 

Taq Polymerase enzyme and buffer (Bangalore Genei). 

It is preserved at 20oC in small aliquots to minimize 

the repeated freezing and thawing. DNTP mix 

(Bangalore Genei). This mixture is preserved at 20oC 

in small aliquots to minimize the repeated freezing 

and thawing. DNA ladder (100 bp) (Bangalore Genei). 

Gel loading buffer (Bangalore Genei). PA1 – TCC AAA 

CAA TCG TCG AAA GC and PA2 – CCG AAA ATT CGC 

GCT TGA AC primers. Primers PA1 and PA2 received 

from Ocimum Biosolutions (India) Ltd. Hyderabad, are 

dissolved in triple glass distilled water were used. All 

primer solutions are preserved at -20oC in small 

aliquots to minimize the repeated freezing and 

thawing. DNA GeNeiTM Spin Genomic DNA Prep Kit, Cat 

No. 107415. (Bangalore Genei). 

Strains of Pseudomonas aeruginosa 

 ATCC No. 19429 

 ATCC No. 9027 

 ATCC No. 15442 

 ATCC No. 27853 

 ATCC No. 25619 

 

METHODS 

Method of isolation of DNA for positive control: 

For the extraction of the DNA, GeNeiTM Spin Genomic 

DNA Prep Kit (From Bacteria) from the Bangalore 

Genei was used. 

1. Nutrient broth of five different strains of 

Pseudomonas Aeruginosa was prepared. 5 ml 

broth each of five strain of pseudomonas 

aeruginosa was centrifuge at 5000 rpm to form 

pellet. To these pellet 1 ml of PBS was added and 

then spined followed by draining, repeated three 

times. 

2. Bacterial pellet of appropriate culture volume was 

resuspended in 180 μl of lysis buffer I. 

3. Proteinase K 20 μl was added and mixed 

thoroughly by vortexing and then incubated at 

55oC for 1 hour. The sample was vortexed at 

intervals for better lysis. 
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4. The sample was spined at maximum speed in a 

microcentrifuge for 5 minutes and the supernatant 

decanted carefully to a fresh vial. 

5. To the supernatant 200 μl of Lysis buffer II was 

added and mixed thoroughly by vortexing and 

incubating at 70oC for 20 minutes. 

6. 4 μl of RNase (100 mg/ml) was added, mixed by 

vortexing and incubated at room temperature for 5 

minutes. The sample was spined at maximum 

speed in a microcentrifuge for 5 minutes and the 

supernatant decanted carefully to a fresh vial. 

7. To the supernatant 200 μl of distilled ethanol was 

added and mixed thoroughly by vortexing. 

8. The spin column was kept in a 2 ml collection tube 

and the sample-ethanol mixture was added. 

9. It was then centrifuge at maximum speed for 1 

minute and the collection tube with flow through 

was discarded. 

10. The spin column was kept in a fresh 2 ml collection 

tube and 500 μl of wash buffer I was added and 

spined at maximum speed for 1 minute and 

collection tube with wash sample was discarded.  

11. The spin column was kept in a fresh 2 ml collection 

tube and 500 μl of wash buffer II was added and 

spined at maximum speed for 3 minute and wash 

fraction discarded and collection tube retained for 

step 12. 

12. The empty column was spin for two minutes at 

maximum speed to ensure the removal of wash 

buffer. 

13. The spin column was placed in a fresh 1.5 ml tube 

and 200 μl of pre warmed elution buffer was 

added and incubated at room temperature for 5 

minutes and centrifuged for 2 minutes to elute the 

DNA. 

Isolated DNA confirmation by Agarose Gel 

Electrophoresis: 

1 % agarose with ethidium bromide in 0.5 X TAE was 

prepared and transferred to submerged agarose gel 

electrophoresis apparatus and allow to cool to form a 

gel .The comb was removed and then the 

electrophoresis buffer (0.5 X TAE) was added. Then 

10 μl isolated DNA with gel loading buffer was loaded 

in the well. The gel was run at a constant voltage (100 

volt.) for 45 minutes and monitored by the tracer 

present in the gel loading buffer. The isolated DNA 

bands were observed in Gel documentation 

instrument. 

Quantitation of DNA by UV-Spectrophotometric 

method:13 

1 μl from each isolated DNA of five different strains 

was dissolved in 500 μl  double distilled water. The 

OD values on spectrophotometer were taken at 260 

nm.The amount of DNA was quantified using the 

formula: 

          DNA concentration (ng/ml.) = OD260 x 500 

(dilution factor) x 50 μg/ml. 

 

PCR Thermal Cycling: 

For positive control: The PCR thermal cycling of each 

strain which was previously subjected to the DNA 

extraction procedure and the negative control was 

done as follows; 

 

 
Table 3: A typical 25 μl PCR reaction 

 

Reagents 
  ATCC No. 

Quantity 
19429 9027 15442 25619 27853 Control 

Template DNA        2 μl 2 μl 2 μl 2 μl 2 μl - 
dNTPs 2 μl 2 μl 2 μl 2 μl 2 μl 2 μl 
Taq buffer 2.5 μl 2.5 μl 2.5 μl 2.5 μl 2.5 μl 2.5 μl 
Taq Polymerase 0.3 μl 0.3 μl 0.3 μl 0.3 μl 0.3 μl 0.3 μl 
Primer I 0.5 μl 0.5 μl 0.5 μl 0.5 μl 0.5 μl 0.5 μl 
Primer II 0.5 μl 0.5 μl 0.5 μl 0.5 μl 0.5 μl 0.5 μl 
Distilled Water 17.2 μl 17.2 μl 17.2 μl 17.2 μl 17.2 μl 19.2 μl 
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The above mixture was subjected to the PCR thermal 

cycling. The above mixture was first of all subjected to 

94oC for 5 minutes and then the 30 cycles at different 

temperatures as shown in the table 6 were run by 

setting the programme on the PCR thermal cycler. 

 
Table 4: PCR conditions 

 

Process Temperature oC Time 

Initial denaturation 94 oC 5 minutes 
Denaturation 94 oC 30 second 
Annealing 57 oC 30 second 
Extension 72 oC 30 second 
Incubation 72 oC 7 minutes 
Cooling 4 oC 5 minutes 

 

For microbial testing in ophthalmic solutions: 0.1 

ml nutrient broth of Pseudomonas aeruginosa (ATCC 

NO. 9027.) was transferred in the conical flask 

containing 100 ml of saline solution (A). 0.1 ml of 

solution was transferred from A to the other conical 

flask containing 100 ml of saline solution (B -10-3 

dilution). Then 0.1 ml of solution was transferred 

from B to the other conical flask containing 100 ml of 

saline solution (C -10-6 dilution). Again 0.1 ml of 

solution was transferred from C to the other conical 

flask containing 100 ml of saline solution (D -10-9 

dilution). In this way the dilutions of Pseudomonas 

aeruginosa (ATCC NO. 9027.) in the saline solution 

were made. The 0.1 ml saline solution of D was then 

transferred to the two different marketed ophthalmic 

solutions so as to contaminate them with 

Pseudomonas aeruginosa (ATCC NO. 9027.) and these 

ophthalmic solutions were then subjected to the PCR 

based microbial testing. 

The PCR thermal cycling of ophthalmic solutions 

prepared as above and the negative control was done 

as follows; 

 

 
Table 5: A typical 25 μl PCR reaction 

 

Reagents 
Quantity 

Broth Ophthalmic solution A  Ophthalmic solution B Control. 

Volume        2 μl 5 μl 5 μl - 
dNTPs 2 μl 2 μl 2 μl 2 μl 
Taq buffer 2.5 μl 2.5 μl 2.5 μl 2.5 μl 
Taq Polymerase 0.3 μl 0.3 μl 0.3 μl 0.3 μl 
Primer I 0.5 μl 0.5 μl 0.5 μl 0.5 μl 
Primer II 0.5 μl 0.5 μl 0.5 μl 0.5 μl 
Distilled Water 17.2 μl 14.2 μl 14.2 μl 19.2 μl 

 
The above mixture was subjected to the PCR thermal 

cycling.The above mixture was first of all subjected to 

94oC for 10 minutes and then the 30 cycles at different 

temperatures as shown in the table 8 were run by 

setting the programme on the PCR thermal cycler. 

Table 6: PCR conditions 
 

Process Temperature oC Time 

Initial denaturation 94 oC 10 minutes 
Denaturation 94 oC 30 second 

Annealing 57 oC 30 second 
Extension 72 oC 30 second 
Incubation 72 oC 7 minutes 

Cooling 4 oC 5 minutes 

 

Visualization of PCR product by agarose gel 

electrophoresis: 

The method adopted for the visualization of PCR 

product of both i.e. positive control and microbial 

testing in ophthalmic solutions remains the same, 

which is carried out as described-  

2 % agarose with ethidium bromide in 0.5 X TAE was 

prepared and transferred to submerged agarose gel 

electrophoresis apparatus and allow to cool to form a 

gel .The comb was removed and then the 

electrophoresis buffer (0.5 X TAE) was added. The 

standard 100 bp ladder was loaded in first well and 

then all 25 μl of PCR product in each PCR tubes with 

gel loading buffer (2 μl) were loaded in subsequent 

wells. The gel was run at a constant voltage (100 volt.) 

for 45 minutes and monitored by the tracer present in 
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the gel loading buffer. The isolated DNA bands were 

observed in Gel documentation instrument. 

 

RESULTS AND DISCUSSION: 

Conventional Microbial Testing 

 After performing the oxidase test, the deep 

purple coloure was developed. 

 This is a positive oxidase test and confirmed the 

presence of Pseudomonas aeruginosa. 

 

Fig. 1: Oxidase test for Pseudomonas aeruginosa 
(ATCC No. 9027) 

 

PCR based microbial testing  

 Isolated DNAs were observed at more than 2000 

base pair. 

 Quantitation of isolated DNA 

ATCC No. OD Concentration 

19429 0.012 300 ng/μl 
9027 0.072 1800 ng/μl 

15442 0.006 150 ng/μl 
27853 0.020 500 ng/μl 
25619 0.005 125 ng/μl 

 

PCR Thermal Cycling for positive control:  

The oligonucleotide sequences which are used in the 

PCR thermal cycling for the amplification of DNA are 

common to all the five different strains of 

Pseudomonas aeruginosa, hence PCR based microbial 

testing developed by us can detect any wild strain of 

Pseudomonas aeruginosa in the sample.                                                                   

 

Fig. 2: PCR Thermal Cycling result for DNA isolated 

from five different strains of Pseudomonas 

aeruginosa. :Lane 1- DNA ladder, Lane 2- 2 μl DNA ( 

ATCC.19429), Lane 3 -2 μl DNA ( ATCC.9027), Lane 4 -

2 μl DNA ( ATCC.15442), Lane 5 -2 μl DNA 

(ATCC.25619), Lane 6 -2 μl DNA ( ATCC.27853), Lane 

7 –Control. 

PCR Thermal Cycling for microbial testing in 

ophthalmic solutions: 

The different lanes show different bands on the 

agarose gel as shown in the photograph of agarose gel 

(fig.3 and fig.4) 

The fig. 3 showed different bands of isolated DNA of 

Pseudomonas aeruginosa (ATCC No.9027.). The first 

lane on the agarose gel was of 100 bp standard DNA 

ladder, hence it showed different bands at 100 bp 

intervals. 

The second, third, and fourth lanes were of isolated 

DNA of Pseudomonas aeruginosa (ATCC No.9027.) 

having concentration 4 μl, 2 μl and 1 μl respectively. 

The fifth lane was of negative control. All bands 

corresponds with 181 bp of standard DNA ladder. 

The fig. 4 showed different bands of testing sample. 

The first lane on the agarose gel was of 2 μl broth of 

Pseudomonas aeruginosa (ATCC No.9027.) and the 

second lane was of the negative control. The third and 

fourth lanes were of two ophthalmic solution samples 

having concentration 5 μl respectively. The last lane 

was of 100 bp standard DNA ladder. 
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The ophthalmic solution samples showed bands 

corresponding with the 181 bp of standard DNA 

ladder, hence the samples were PCR positive for the 

presence of Pseudomonas aeruginosa. 

  

Fig. 3: PCR Thermal Cycling result for DNA isolated 
from Pseudomonas aeruginosa. ( ATCC.9027) 

Lane 1- DNA ladder ,Lane 2- 2 μl DNA, 
Lane 3 - 2 μl DNA,   Lane 4 -2 μl DNA, 

Lane 5 – Control. 
 

 
Fig.4: PCR Thermal cycling result for Microbial 

testing in ophthalmic solution. 
Lane 1- Broth, Lane 2- Control, 

Lane 3 – Oph. Sol.A, Lane 4 - Oph. Sol.B 
Lane 5 - DNA ladder. 

 

CONCLUSION 

There are numerous incidences of the Pseudomonas 

aeruginosa infections associated use of contaminated 

medicaments. 

For ophthalmic formulation all pharmacopoeias 

specify certain requirements one of them is sterility. 

The possibility of serious ocular infection resulting 

from the use of contaminated ophthalmic solutions 

has been documented amply in the literature. Such 

solutions have been the cause of corneal ulcer and the 

loss of eyesight. Contaminated solutions have been 

found in use in physician clinics, eye clinics and 

dispensed on prescription in community and hospital 

pharmacy. 

Pseudomonas aeruginosa is a dangerous and 

opportunistic organism that grows well on most 

culture media and produces both toxins and 

antibacterial products. The latter tend to kill other 

contaminants and allow the Pseudomonas aeruginosa 

to grow in the pure culture. This gram negative 

bacillus also grows readily in the ophthalmic 

solutions, which may become the source of extremely 

serious infection of the cornea. It can cause loss of 

sight in 24-48 hours. In concentrations tolerated by 

tissues of the eye, it seems that all the antimicrobial 

agents discussed may be ineffective against some 

strains of this organism. 

The exotoxins are produced by the bacteria inside the 

cell and diffuse out into the surrounding environment. 

Both Gram positive and Gram negative Bacteria 

produce them. They are extremely toxic and are 

responsible for serious effects of certain diseases. For 

example, the toxin produced by Clostridium tetani (the 

casual organism of tetanus) is neurotoxic and causes 

severe muscular spasms due to impairment of neural 

control. Examples of other toxins identified are 

necrotoxins (causing tissue damage), enterotoxins 

(causing intestinal damage) and haemolysins (causing 

haemolysis of erythrocytes). Gram positive bacteria 

producing exotoxin are certain members of the genera 

Clostridium, Streptococcus and Staphylococcus whilst 

an example of a Gram negative bacterium is Vibrio 

cholerae (the casual organism of cholera). 

Endotoxins are polysaccharide-protein complexes 

associated mainly with the cell envelope of Gram 

negative bacteria. They are responsible for the general 

non-specific toxic and pyrogenic reactions common to 

all organisms in this group. Organisms of interest in 

this group are those causing Cholera, Plague, Tyohoid 

and Paratyphoid fever, and Whooping cough. 
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Rapid detection of microbial contamination in 

pharmaceutical environments demands highly 

sensitive and accurate procedures due to the scale of 

testing, health risk to consumers and heterogeneous 

distribution of microorganisms in a given 

pharmaceutical production batch. Standard 

conventional methods are slow, not always specific, 

discriminate poorly among species and strains, and 

were developed for the isolation of microorganisms 

from clinical samples. 

The study was undertaken to introduce the new 

method for the microbial testing of the 

pharmaceuticals, which is based on the Polymerase 

Chain Reaction hence called as the PCR based 

microbial testing. On comparison of results it was seen 

that the PCR based microbial testing has following 

advantages over conventional microbial testing. 

Conventional microbial testing requires the 

enrichment of the culture but in case of PCR the 

enrichment of culture is not required hence the time is 

saved. Again, the incubation of the culture is not 

required in case of PCR. There are PCR thermal cyclers 

available who can amplify the 10 to 3000 samples at a 

time hence no need of repetitively preparing the 

different media, sterilization of the media and 

performing the biochemical tests. 

Conventional microbial testing requires the more 

inventories in the form of different equipments e.g. 

Autoclave, Hot air oven, Incubator etc. and different 

media for the culturing of the microorganisms, Petri 

plates, biochemical reagent kits which are different for 

different microorganisms but in case of PCR based 

microbial testing all these equipments are not 

required. The manpower required is also less in case 

of PCR because 20-3000 samples can be subjected to 

the PCR based microbial testing at a time hence the 

labour cost is also less in case of PCR. 

Handling of pathogenic microorganisms is less in case 

of PCR based microbial testing because few micro 

liters of the sample is required and we are not 

enriching the culture but in case of conventional 

microbial testing we are required to enrich the 

culture. 

PCR based microbial testing requires less space as 

compared to the conventional microbial testing. 

Conventional microbial testing requires the change of 

reagents, media, chemicals for microbial testing of the 

different microorganisms but in case of PCR same 

protocol is followed for the different microorganisms, 

only change required is the change of primer which is 

specific for the specific microorganisms hence the PCR 

based microbial testing is simple as compared to the 

conventional microbial testing which is very tedious. 

For PCR based microbial testing the presence of a 

single DNA, even one single stranded DNA in the 

sample is sufficient. The sample requirement in case 

of PCR is 20-100microlitre but in case of conventional 

microbial testing the sample required is more. 

The PCR based microbial testing is very very selective 

because only that sequence will get amplified for 

which the primer is added, but in case of conventional 

microbial testing the selectivity is less. 

Conventional microbial testing requires about three to 

four days to confirm the presence of Pseudomonas 

aeruginosa but in case of PCR based microbial testing 

the time required is very less i.e. For the extraction of 

DNA from the sample, five hours are required, for PCR 

thermal cycling three hours are required and for the 

agarose gel electrophoresis two hours are required. 

Thus it means that we get the confirm result within 

nine days hence the time required for the PCR based 

microbial testing is very less. 

Sometimes due to the incomplete sterilization the 

microorganism get injured but not completely killed 

and in case of conventional microbial testing during 

incubation in the media for the prescribed period of 

time the microorganism recovers from the injury but 

do not show the growth and hence false negative 

result is obtained but in case of PCR based microbial 

testing no need of incubation and we are concerned 

with the DNA of that microorganism only hence this 

disadvantage is absent in case of PCR based microbial 

testing. 
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Although the PCR based microbial testing detects the 

dead microorganism we can use it as a master check 

technique for the presence of particular 

microorganism previously i.e. it give the footprints of 

the presence of microorganism previously and during 

that microorganism stay it might have released the 

toxins (exotoxins and endotoxins). 

Hence it can be concluded that there is a need of fast 

and accurate method to screen microbes from 

pharmaceuticals; we have developed PCR based 

method for quicker and selective microbial testing. 

Also, PCR analysis is selective, simple and cost 

effective. Quantitative analysis will be able to calculate 

microbial load, which is usually expressed as colony 

forming units in conventional microbial testing 

methods.  
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