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PREFACE 

. 

 
Any amount of theoretical knowledge is incomplete without exposure to industrial practice. 

Practical knowledge means visualization and application of knowledge which we read in books. 

In addition to technical knowledge, here I got a chance to improve skills like self-esteem, 

Teamwork, creative thinking, communication skills, etc. which are very important for making a 

career. 

Theoretical studies cannot be perfect without practical training. Hence, in‐lab training is of great 

importance for any life science student. Teaching gives theoretical aspects of chemistry, but 

practical training gives knowledge of industrial activities. 

My aim for this internship at SANOLET LIFECARE PRIVATE LIMITED, Ahmedabad was to 

get a detailed idea of different aspects of the pharmaceutical department with different services 

and analyse their performance and apply my already acquired knowledge to perform various 

reactions to them. Besides the chemical aspects, I also tried to observe important aspects of 

industrial behaviour, discipline, and safety precautions. 

Thus, the training report presents a detailed summary of my enriching industrial experience at the, 

SANOLET LIFECARE PRIVATE LIMITED Ahmedabad. 
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ABSTRACT 

Through critical and deep study, this report is about the experience and knowledge that I gained 

during the internship at Sanolet lifecare private limited. 

The company follows a systematic way to take a particular decision. Plans have different 

alternatives in order to improve future performance. The respective managers of different 

departments/divisions scrutinize those plans and best of them are placed to the management. I 

gained hands-on experience in various departments such as Quality Control and Production 

department. I got an opportunity to look closer to various methods and tests performed in the 

pharmaceutical industries to look upon the medicines and injections they produce. 

I performed various tests such as Sterility test, Bacterial Endotoxin test, Microbial limit test. 

Engineering department altogether gave a new experience and I learnt about the importance of the 

purity of the water and how much it is important to the company. 

I definitely learnt about my subject but this internship also gave me an insight on management 

skills, communication skills, technical skills and hence helped in in my overall personality 

development. 
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INTRODUCTION 

Sanolet Lifecare Private Limited is a Private incorporated on 21 September 2020. It is classified 

as non-govt company and is registered at Registrar of Companies, Ahmedabad. Company’s 

director is Mr. Hiren Shah.The plant is well equipped with instruments and machineries as per 

cGMP. It is set up with an objective of manufacturing the highly qualitative generic as well as 

ethical molecules by providing service of third-party manufacturing and loan license basis. The 

product portfolio comprises formulation of Cephalosporin, Penem & Penicillin Dry Powder 

Injection. 

As Per Registration of Company, It involves under in Business Activity Class / Subclass Code 

24304, Main Activity of the said Company SANOLET LIFECARE PRIVATE LIMITED is:, 

Manufacture of synthetic filament yarn, whether or not textured, high tenacity, multiple or cabled., 

It Comes Under Division MANUFACTURE OF CHEMICALS AND CHEMICAL PRODUCTS 

and this come under section MANUFACTURING. 

 
SANOLET LIFECARE PRIVATE LIMITED's Corporate Identification Number is 

U24304GJ2020PTC116691 

The registration number of this company is 116691. Its Email address is 

drtejasmpadodara@yahoo.com and its registered address is where Company is actual registered: 

PLOT NO 10, LS NO. 151, CH. VASNA, TA. SANAND, AHMEDABAD Ahmedabad GJ 

382213 IN. For any Query You can reach this company by email address or Postal address. 

 

 

mailto:drtejasmpadodara@yahoo.com
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REVIEW OF THE PRODUCTS 
 

CEFTRIAXONE- 

• Ceftriaxone is a broad-spectrum antibiotic medication that belongs to the class of drugs 

known as cephalosporins. It is used to treat a wide range of bacterial infections, including 

pneumonia, meningitis, gonorrhea, and infections of the urinary tract, bones, joints, skin, 

and abdomen. 

Ceftriaxone is usually administered intravenously (IV) or intramuscularly (IM), meaning 

it is injected into a vein or muscle, and it is typically given once or twice daily. The dose 

and duration of treatment will depend on the type and severity of the infection being treated. 

Ceftriaxone functions by preventing the bacterial cell wall from synthesizing 

mucopeptides. In the bacterial cytoplasmic membrane, the beta-lactam moiety of 

ceftriaxone binds to carboxypeptidases, endopeptidases, and transpeptidases. These 

enzymes help with cell division and the creation of cell walls. Ceftriaxone binds to these 

enzymes, decreasing their activity, which leads the bacteria to form faulty cell walls, 

leading to cell death. In order to avoid infections that can arise following a certain type of 

surgery, ceftriaxone injection is occasionally administered beforehand. Ceftriaxone 

injection belongs to the group of drugs known as cephalosporin antibiotics. It eliminates 

bacteria to operate. Colds, the flu, or other viral diseases cannot be treated with antibiotics, 

such as ceftriaxone injection. The chance of developing an infection that is resistant to 

medicines increases when you take antibiotics when they are not necessary. Ceftriaxone 

injection is available as a premixed solution that must be injected intravenously (into a 

vein) over a period of 30 or 60 minutes, or as a powder that must be mixed with liquid. 
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Structure of Ceftriaxone 

(DrugBank online, https://go.drugbank.com/drugs/DB01212) 
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SULBACTUM- 

• Sulbactam is a medication that belongs to the class of drugs known as beta-lactamase 

inhibitors. It is often given in combination with other antibiotics, such as ampicillin or 

ceftriaxone, to enhance their effectiveness against certain bacterial infections. 

• Sulbactam works by inhibiting the activity of beta-lactamase enzymes, which are produced 

by some bacteria and can break down certain types of antibiotics, rendering them 

ineffective. By inhibiting these enzymes, sulbactam can help to increase the effectiveness 

of the antibiotic it is given with. 

• Sulbactam is typically given intravenously (IV) or intramuscularly (IM) and is used to treat 

a range of infections caused by bacteria that are resistant to standard antibiotics. It is 

commonly used to treat infections of the urinary tract, respiratory tract, skin, and soft tissue. 
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Structure of Sulbactam 

(DrugBank, https://go.drugbank.com/drugs/DB09324) 
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CEFTRIAXONE+SULBACTUM COMBINATION 

• Ceftriaxone + sulbactam is a combination of two antibiotics, ceftriaxone and sulbactam. 

Ceftriaxone is a third-generation cephalosporin antibiotic, while sulbactam is a beta- 

lactamase inhibitor. 

• This combination is used to treat a variety of bacterial infections, including respiratory tract 

infections, urinary tract infections, skin and soft tissue infections, and intra-abdominal 

infections. It is especially useful in treating infections caused by multidrug-resistant 

bacteria. 

• Ceftriaxone works by inhibiting the synthesis of the bacterial cell wall, while sulbactam 

inhibits beta-lactamase enzymes that are produced by some bacteria to break down beta- 

lactam antibiotics. By combining these two drugs, the effectiveness of ceftriaxone is 

increased, and the development of antibiotic resistance is reduced. 
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ENGINEERING 
 

Water is an essential resource in the pharmaceutical industry. The pharmaceutical industry relies 

heavily on water because it is utilised in so many different operations, including manufacturing, 

formulation, and cleaning. To guarantee the safety and effectiveness of the finished product, the 

quality of water used in pharmaceutical production is essential. 

 

 
There are various kinds of water used in the production of pharmaceuticals, including: 

Water that is fit for human consumption is referred to as potable water. 

Water that has undergone different purification procedures, including reverse osmosis, ion 

exchange, and distillation, is referred to as purified water. It is utilised in manufacturing 

procedures that are not sterile, like cleaning and formulation. 

Water for injection (WFI): This is water that satisfies injection criteria, which are stricter than 

those for purified water. It is used in the production of sterile products such as injections and 

intravenous fluids. 

Sterile Water for injection: The water that has been sterilized for further use for making sterilized 

injections and products. 

Water treatment process is used to ensure that the water used in pharmaceutical production is of 

required quality. These processes may include filtration, ion-exchange, reverse osmosis and 

distillation. The water is also regularly monitored and tested for various parameters such as 

microbial content, conductivity, and pH. 

In addition to water treatment processes, pharmaceutical companies may implement other 

measures to ensure the quality of their water, such as regularly cleaning and maintaining their 

equipment, using validated procedures and protocols, and implementing a quality management 

system. 

Purified water is highly pure water produced from raw water. Firstly, the pre-treatment of water is 

done. Borewell water is first treated with Sodium hypochlorite dosing system for chlorination of 
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bore well and thus water disinfects. And then the pre-treated water is stored in Storage tank. After 

this the water is passed through the sand filter (Pressure sand filter) for the removal of suspended 

matters. Waste water then flows vertically through the bed of sand and gravel, and particles are 

thus removed adsorption. Pressure sand filter contains pure graded silver quartz as a filtering media 

and thus after this filtered water is obtained. Filtered water is then treated with Sodium meta bi- 

sulphite (SMBS) for dichlorination of water as chlorine free water will not attack on the softener 

resin and RO membrane. Simultaneously, Antiscalant dosing (E.g.- Polyacrylic acid) is given to 

the treated water for scale prevention. Then it is passed through Micron cartridge filter which is of 

10 Microns. The high suspended particles in water may choke the membrane passage and may 

also damage the membranes thus affecting performance and life of RO system. Two types of water 

is generated: Permeate or fixed water and Rejected water. The rejected water is again sent for 

recycling and the permeate water is passed through a Mix- bed unit which is used for polishing 

water to achieve demineralized water quality. It consists of a strong acid cationic exchanger, which 

removes cations and a strong Base anionic exchanger which removes anions of the filtered water, 

which results in demineralized water. Furthermore, the water is also passed through 1 micro meter 

cartridge filter which prevents the impurities of water which is greater than 1 micro meter size. 

Followed by which the water passes through the UV system which emits 254nm wavelength for 

microbial control. After the final treatment with UV, purified water is generated which is stored in 

a storage tank and further used for various purposes. 

 

 

(Fig.-Pharmaceutical purified Water system) 

 

QUALITY CONTROL DEPARTMENT 
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Quality control is a set of procedure that is intended to ensure that a manufacturing product 

should meet the requirement of final client. 

Roles of QC- 

 
1. Stability testing and evaluation of shelf life of the product. 

 
2. Microbiological analysis of Raw material, finished products, water and Enviornmental 

bioburden monitoring. 

3. Analytical investigation for complaints and product recall. 

 
4. Analysis of returned product. 

 
5. Participation in complaint investigation, Environment monitoring and GMP Training. 

 

1. Microbial Analysis- 

1.1- Sterility Checking-The sterility of a product is defined by the absence of viable 

and actively multiplying microorganisms when tested in specified culture media. 

The test is applied to substance, preparations, or articles which, according to the 

Pharmacopoeia, are required to be sterile. The test confirms that the pharmaceutical 

product is free from any presence of microorganisms. For the sterility test, two types 

of media are used: a) Soyabean Casein Digest Media b) Fluid Thioglycolate Media. 

Prior to the actual test, two things should be observed and confirmed. First, the 

media should be Sterile and Second, the media should support the growth of 

microorganisms. And this process is known as Media Validation. Media validation 

consists of two different tests: 

 Media sterility test- A negative control is used to identify a false-positive result, and the 

both the medias i.e., Soyabean casein digest media (SCDM) and Fluid Thioglycolate media 

(FTM) are incubated at 20-25°C and 30-35°C, respectively. Then the media is kept for 

incubation for 14 days, and if there is no growth observed, then the media is sterile and it 

can be further used. 

 Growth Promotion Test- Growth Promotion Test is used to check the ability of the media 

to support the growth of microorganisms. The media should be inoculated with <100cfu of 

challenge organism. The challenge organism is then verified by concurrent viable plate 
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counts. Growth promotion challenge organisms should show clearly visible growth in the 

test media within 3 days for bacteria and 5 days for fungi. 

 

 

 

Name of the organism Strains 

 
Aerobic bacteria 

Staphylococcus aureus 

Bacillus subtilis 

Pseudomonas aeruginosa 

 

 

ATCC6538, NCTC 10788 

ATCC 6633, CIP 52.62 

ATCC 9027, CIP 82.118 

Anaerobic bacteria 

Clostridium sporogenes 

 
ATCC 19404, NCTC 532 

Fungi 

Candida albicans 

Aspergillus niger 

 
ATCC 10231, IP 48.72 

ATCC 16404, IMI 149007 

(Name of the organisms and their respective strains used in Sterility checking Source: 

https://npra.gov.my/images/Announcement/Archives/Slides-amv/AMV%20- 

%20STERILITY%20TEST.pdf) 

 
Strains of microorganisms suitable for use in growth promotion test and the validation test 

There are two main methods used for Sterility checking- 

 Direct inoculation method- Culture media is directly transferred to the culture medium such 

that volume of the product should not be more than 10% of the volume of the medium. 

Period: At least 14 days incubation  Temperature: 30-35°C for FTM 20-25°C for 

SCD/TSB. If turbidity/cloudiness is observed after 14 days incubation then transfer the 

suitable (2.5%) to the fresh same medium, and again incubate it for 7 days. If no growth is 

observed, then the product has passed the test and if the turbidity/cloudiness persists then 

it is streaked on the solid media and then examination and gram staining is performed for 

the identification of the species. The test is then validated by inoculation with <100cfu of 
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challenge organism strain to the media/product container at the beginning of the 

experiment. The challenge inoculum should also be verified by concurrent viable plate 

counts. Challenge organisms should clearly show visible growth of bacteria within 3 days, 

and fungi within 5 days in the test media containing product. 

 Membrane filtration method- This method is widely performed in all pharmaceutical 

industries. In this the membrane filter of an appropriate size of 0.45 µm is used. 

Microorganisms which are present in the product will be filtered out on the filter and then 

the filters are washed with the peptone water to remove inhibitory bactericidal/fungicidal 

properties. This filter is then segmented and transferred to an appropriate media (SCDM 

and FTM). And after that, the media is kept for the incubation for about 5 to 7 days for 30 

to 35c. After the incubation period, if the growth is not observed then the product has 

passed the test and if the growth is observed, then the containers are reserved and re-test is 

performed as the original test. If the growth is still observed then the microbes are isolated 

by streaking on a solid media and through Gram staining the identification of the organism 

was done and if the organisms identified are readily distinguishable from those growing in 

the containers, then the re-test is performed and if the growth is still observed then the 

product has failed the test. 

 

 

 

(Fig.- Sterility test using Membrane Filtration Method) 
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(Fig.- Sterility test using Membrane Filtration Method) 

 

 

 

1.2 WATER ANALYSIS OR TESTING- the water which is used in any department of 

pharmaceutical industry is first checked and tested for its purity. 

Water is chemically checked by parameters such as pH, Conductivity, Alkalinity, Acidity, 

Calcium Magnesium content. 

Water is Microbiologically tested by Microbial limit test (MLT). The microbial limit tests 

are designed to perform the qualitative and quantitative estimations of specific viable 

microorganisms present in pharmaceutical substances or in the samples. It includes tests for total 

viable count (bacteria and fungi) and specified microbial species (Escherichia coli, Salmonella, 

Pseudomonas aeruginosa and Staphylococcus aureus). It must be carried out under conditions 

designed to avoid accidental microbial contamination of the preparation during the test. It 

specifically includes Total Aerobic Count (TAC), Total Fungal Count (TFC), Total Yeast & Mould 

Count (TYMC). 

Water analysis also follows the membrane filtration method as discussed above. In order 

to detect any microorganisms in a sample we need to enrich it and let it increase in number. Then 

it can be easily detected on its own selective media. 

10ml of diluted sample + 90ml of TSB, incubate it for 30°C -35°C for 1 day. 

 
 

1.2.1 TEST FOR E.coli- 

TSB was kept for shaking, and then inoculated with 1ml of TSB in 100ml of MacConkey 

Agar and incubated it for 42°C for 1-2 days. It was then streaked on MacConkey agar plate and if 

pink colour colony is observed then it confirms the presence of E.coli. 
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(Fig.- E.Coli streaked on MacConkey agar plate) 
 
 
 

1.2.2 Test for Salmonella species- 

 
Shake TSB and transfer 0.1ml of it in 10ml of Selenite enrichment agar and incubate it for 

30°C -35°C for 1 day and then subculture it on Xylose lysine dioxide agar and incubate it 

for 30°C -35°C for 1 day. If red colonies with black centres are observed then it confirms 

the presence of salmonella species. 

 

 

 
 

(Fig.-Salmonella enterica colonies on Selenite enrichment agar) 

 

 

 

 
 

1.2.3 TEST FOR Staphylococcus aureus- 
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TSB is directly streaked on Mannitol Salt Agar and incubate it at 30°C -35°C for 1-3 

days. If yellow colonies are surrounded by yellow zone indicates the presence of S.aureus. 

 

 

(Fig- Staphylococcus aureus colonies on the Mannitol Agar Plate) 

 

 
 

1.3 BACTERIAL ENTOXIN TEST- Endotoxins are the substances which are released by 

gram-negative bacteria which is pyrogenic in nature. 

The bacterial endotoxin test (BET), also known as the Limulus amoebocyte lysate (LAL) test, is a 

test used to detect the presence of endotoxins in pharmaceuticals, medical devices, and other 

products. Endotoxins are lipopolysaccharides found on the outer membrane of Gram-negative 

bacteria that can cause fever, inflammation, and other adverse effects in humans and animals. 

The principle of the BET is based on the fact that the blood of the horseshoe crab (Limulus 

polyphemus) contains a protein called Limulus amoebocyte lysate (LAL) that can coagulate in the 

presence of endotoxins. The LAL test involves mixing a sample of the product being tested with 

LAL reagent, and observing whether a clot forms. If a clot does form, it indicates the presence of 

endotoxins in the sample. 

The procedure for performing the BET is as follows: 

 
Preparation of the LAL reagent: The LAL reagent is prepared from the blood of the horseshoe crab 

by collecting the blood and then centrifuging it to obtain the LAL-containing plasma. The plasma 

is then treated to remove any interfering substances, such as lipids and proteins, that could interfere 

with the test. 
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Preparation of the sample: The sample being tested is prepared by diluting it to a known 

concentration in endotoxin-free water or buffer. The dilution factor depends on the expected level 

of endotoxins in the sample. 

Mixing the sample with the LAL reagent: A known amount of the LAL reagent is added to the 

diluted sample, and the mixture is incubated at 37°C for a specified period of time, usually 60 

minutes. 

Observation of clot formation: After the incubation period, the mixture is observed for the presence 

of a clot. If a clot forms, it indicates the presence of endotoxins in the sample. The clotting can be 

visualized by tilting the test tube or by gently agitating the mixture. 

Calculation of endotoxin concentration: The endotoxin concentration in the sample can be 

determined by comparing the clotting time of the sample to a standard curve generated using 

known concentrations of endotoxin. 

The BET is a sensitive and specific test for the detection of endotoxins and is widely used in the 

pharmaceutical industry to ensure the safety and quality of drugs and medical devices. 

 
 

1.4 ENVIORNMENT MONITORING- Environmental monitoring is a critical aspect of 

pharmaceutical manufacturing, as it helps to ensure the safety and efficacy of the final product. 

Environmental monitoring involves the regular testing and analysis of various parameters in the 

manufacturing environment, such as air quality, surface cleanliness, and water quality. This helps 

to identify and control potential sources of contamination, such as bacteria, viruses, and other 

microorganisms. 

Pharmaceutical companies typically use a combination of manual and automated monitoring 

methods to ensure that their manufacturing environment is clean and free from contamination. 

These methods may include: 

 Air sampling and analysis: Air samples are collected from various locations in the 

manufacturing facility and tested for microorganisms and other contaminants. 
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is required by regulatory agencies, such as the US Food and Drug Administration (FDA), to ensure 

shelf-life of a drug product by determining the effects of various environmental factors, such as 

temperature, humidity, light, and oxygen, on the drug product. The testing involves exposing the 

drug product to these factors for a specific period of time, and then analysing the product for 

changes in its chemical, physical, and microbiological properties. The stability testing process is 

typically divided into three stages: development, formal stability testing, and ongoing stability 

testing. In the development stage, the drug product is tested under a range of storage conditions to 

identify its stability profile. In the formal stability testing stage, the drug product is subjected to a 

specific set of storage conditions for a defined period of time, and then tested at various intervals 

to monitor changes in its properties. Ongoing stability testing is conducted on a regular basis 

 Surface swabbing and testing: Surfaces in the manufacturing area are swabbed and tested 

for the presence of microorganisms. 

 Water testing: Water used in the manufacturing process is tested for contaminants and 

impurities. 

 Cleanroom monitoring: Cleanrooms, which are specially designed environments with 

controlled air quality and other parameters, are regularly monitored to ensure that they 

remain clean and free from contamination. 

 Environmental monitoring software: Many pharmaceutical companies use software 

systems to automate and streamline the monitoring process, allowing them to track and 

analyze data in real-time. 

 

 
2.0 Stability check analysis- Stability testing is a critical process in the pharmaceutical 

industry that involves the study of a drug product's stability over time under various storage 

conditions. The purpose of stability testing is to determine how the drug product's quality and 

efficacy will change over time and under different environmental conditions. It is a process of 

 
 

the safety, efficacy, and quality of drugs. The primary goal of stability testing is to establish the 
 

 

 

 

 

 

 

 

 

throughout the shelf-life of the drug product to ensure that it remains stable under the specified 

storage conditions. 

 

testing the quality and shelf-life of drug products under various storage conditions. Stability testing 
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3.0 Raw material Analysis by HPLC- High-performance liquid 

chromatography (HPLC), formerly referred to as high-pressure liquid chromatography, is a 

technique in analytical chemistry used to separate, identify, and quantify each component in a 

mixture. 

 One of the key uses of HPLC in the pharmaceutical industry is to determine the content and purity 

of active pharmaceutical ingredients (APIs) in drug products. This is a critical aspect of quality 

control in the production of drugs. HPLC can also be used to detect and quantify impurities in drug 

products, which can affect the safety and efficacy of the drug. 

It relies on pumps to pass a pressurized liquid solvent containing the sample mixture through a 

column filled with a solid adsorbent material. Each component in the sample interacts slightly 

differently with the adsorbent material, causing different flow rates for the different components 

and leading to the separation of the components as they flow out of the column. 

In pharmaceutical industries, Reverse phase chromatography is widely used. Reverse phase 

chromatography (RPC) is a type of liquid chromatography that separates molecules based on their 

hydrophobicity or lipophilicity. In RPC, a hydrophobic stationary phase, such as a C18 or C8 

column, is used along with a polar mobile phase, such as water or an aqueous buffer containing an 

organic solvent such as acetonitrile or methanol. 

In RPC, more hydrophobic molecules are retained longer on the column and eluted later, while 

less hydrophobic molecules elute earlier. This allows for the separation and purification of 

complex mixtures of molecules, such as proteins or peptides, based on their hydrophobicity. 

 

 

 

 

 

 

 

 
 

 Normal phase HPLC Reverse phase HPLC 

STATIONARY PHASE POLAR (SiO2, Al2O3) NON-POLAR (Silica bonded 

with C18) 
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MOBILE PHASE NON-POLAR (Heptane, 

Hexane) 

POLAR (Methanol-water) 

AFFINITY Polar molecules elute slowly 

and non-polar molecules elute 

quickly. 

Polar molecules elutes 

quickly and non-polar 

molecules elute slowly. 
 

(Table 2- Comparison between Normal phase and Reverse phase HPLC) 
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PRODUCTION DEPARTMENT 

Production department is where the actual manufacturing of the pharmaceutical product takes 

place. 

The raw materials such as vials and the medicine in the form of powder is brought in though a 

static box and then it is transferred to vial decartoning room, where the seals of the vials open after 

which it is transferred to rotatory vial machine which is followed by depyrogenation and 

sterilization tunnel, where the vials gets more than 300 degrees of temperature and hence the 

microorganisms are killed. 

The wells are then sent to the powder filling machine, where the actual filling of the powdered 

medicine takes place. Then the vials get sealed and then it is taken to external vial washing 

machine, where the vials are washed so that the vials get free from external impurities. Then the 

vials are passed to visual inspection booth in which the vials are kept against the light and dark 

background and the particles are observed. After which the vials are sent for packaging. 

 

 

 



38 | P a g e 
 

REFERENCES 

 Swartz, M. E., & Krull, I. S. (2012). Handbook of analytical validation. CRC Press. 

 Diep, B., Moulin, J., Bastic-Schmid, V., Putallaz, T., Gimonet, J., Valles, A. D., & 

Klijn, A. (2019). Validation protocol for commercial sterility   testing 

methods. Food control, 103, 1-8. 

 Gupta, V., Jain, A. D. K. J., Gill, N. S., & Guptan, K. (2012). Development and 

validation of HPLC method-a review. International research journal of 

pharmaceutical and applied sciences, 2(4), 17-2 

 Sultana, N., Arayne, M. S., & Shahzad, W. (2010). Simultaneous determination of 

ceftriaxone sodium and statin drugs in pharmaceutical formulations and human 

serum by RP-HPLC. Journal of the Chilean Chemical Society, 55(2), 193-198. 

 Sharma, R. A. J. E. S. H., Yadav, N. I. T. A., Mishra, G. P., & Chaturvedi, S. C. 

(2009). Simultaneous determination and method validation of ceftriaxone sodium 

and sulbactam sodium by reverse phase ionpair HPLC. Int. J. Chem. Sci, 7(4), 

2285-2293. 

 Bowman, F. W. (1966). Application of membrane filtration to antibiotic quality 

control sterility testing. Journal of Pharmaceutical Sciences, 55(8), 818-821. 

 McKinnon, B. T., & Avis, K. E. (1993). Membrane filtration of pharmaceutical 

solutions. American journal of hospital pharmacy, 50(9), 1921-1936. 

 van Loosdrecht, M. C., Lyklema, J., Norde, W., & Zehnder, A. J. (1990). Influence 

of interfaces on microbial activity. Microbiological reviews, 54(1), 75-87. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


