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                               Preface 

 

          The requirement of practical knowledge by internship is met by 

professional training and ability of correlating theoretical knowledge to practical 

exercises under the proper guideline of the related professional staff. The 

training equips the students with skill, knowledge and professional values 

sufficient for building professionalism in them. This also guides the students to 

flourish in their career by imparting the ability of unending learning process.  

My university (Sathyabama Institute of Science and Technology, Chennai) has 

therefore been seized with the need of developing practical guideline with 

would help in providing experience to students to meet the future needs of the 

industry. In this regard I have been given an opportunity to experience 15 days 

internship at ORCHID CHEMICALS & PARMACEUTICALS LIMITED (ALATHUR). 

During this time, I have visited different sections of the company and I have been 

guided properly and I am very glad to compile what I have learnt in this report. 
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About Orchid pharma 

Established in 1992 as an export-oriented unit (EOU), Orchid Pharma Ltd. 

(Orchid) is a vertically integrated company spanning the entire pharmaceutical 

value chain from discovery to delivery with established credentials in research, 

manufacturing and marketing. A multi-therapeutic presence across segments 

like anti-infectives, anti-inflammatory, central nervous system (CNS), cardio 

vascular segment (CVS), nutraceuticals and other oral and sterile products. Our 

pharmaceutical solutions include active pharmaceutical ingredients (API), 

finished dosage forms. We are globally present across about 50 pharmaceutical 

companies in India through alliances and partnerships with globally reputed 

majors. 

Vision 

Enriching Lives through Innovation in Healthcare 

Mission 

"Discovery to Delivery" 

Orchid is a vertically integrated pharmaceutical company with established 

research, manufacturing and marketing capabilities across multi-therapeutic 

domains. We successfully leverage our penchant for science and technology to 

create niche products and manufacturing platforms leading to attractive 

growth. 

 

 

  



          

Our integrated business model enables us to cater to business opportunities 

throughout the value chain, from research to delivery of drugs across 

therapeutic segments. Our niche product basket helps us maintain an edge over 

our peers in the markets where we are present. In the years to come, driven by 

a highly competent and motivated team, we will move from strength to strength 

in the key domains of API, and global generics. 

On March 31, 2020, the resolution plan under CIRP has been implemented and 

the Board has been re-constituted with the members nominated by Dhanuka 

Laboratories Limited, Haryana, India, the resolution applicant.  
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CEFAZOLIN PREPARATION 

INTRODUCTION: 

Cefazolin is a widely used antibiotic belonging to the class of medications 

known as first-generation cephalosporins. It's primarily utilized for the 

treatment of bacterial infections caused by susceptible organisms.  

Cefazolin works by inhibiting the synthesis of bacterial cell walls. It achieves 

this by binding to and disrupting the formation of peptidoglycan, a key 

component of the bacterial cell wall. This interference weakens the cell wall 

structure, ultimately leading to the death of the susceptible bacteria. 

ANALYTICAL PROCEDURE 

Standard preparation  

Approximately 50 mg of cefazolin sodium was weighed as the 

reference standard in a 100 mL volumetric flask, dissolved by sonication, 

and made up to the required volume with mobile phase, giving 500 µg/mL 

of cefazolin sodium as the stock standard solution used in further 

processing. For a working standard solution, 10 mL of stock standard 

solution was diluted in a 100 mL flask with the same diluent. Further 

dilutions were made to obtain the concentrations required.  

Sample preparation  

To make a stock sample of cefazolin sodium 500 µg/mL, 10 vials were 

emptied and the contents were mixed to obtain an evenly homogenized 50 

mg sample, which was added to a 100 mL volumetric flask along with 50 mL 

of mobile phase. The sample was sonicated for 10 minutes, placed on a 

stirrer for 10 minutes, and the same diluent was added up to the mark level 

of the flask. This was used as the stock sample solution, 10 mL of which was 

diluted further in 100 mL of diluent to prepare a working sample solution. 

The sample was then filtered through 0.45 m filter paper and injected into 

the HPLC system.  



 

 

Preparation of serum sample for in vitro study  

Blood samples were taken from healthy volunteers who were aged 

20–30 years, not taking any medications, and not participating in any 

strenuous activity. All volunteers were informed of the aims and risks of the 

study, and written informed consent was obtained. Our ethics committee 

approved the study protocol. Blood was collected into an evacuated glass 

tube through an indwelling cannula in a forearm vein by a clinical laboratory 

technician. The blood was shaken and centrifuged at 10,000 rpm for 10 

minutes to separate out the plasma. Next, 90 mL acetonitrile was added to 

10 mL of plasma, and the mixture was centrifuged at 10,000 rpm for 10 

minutes to remove the protein. The supernatant serum obtained was 

filtered through Whatman 42 filter paper and stored at -20°C. To make a 

working sample, 5 mL of the stock sample was put into a 50 mL flask and 

diluted with10 mL of mobile phase, followed by addition of 25 mL of serum. 

The sample obtained was stirred for 10 minutes and the same diluent was 

then added up to the mark level of the flask. All samples prepared were 

filtered through 0.45 m filter paper and injected in triplicate into the HPLC 

system. A blank serum sample was made and run to establish the specificity 

of the method in biological fluid.  

Preparation of sample for study of drug degradation  

First, 5 mL samples of stock solution were added to four separate 50 

mL volumetric flasks. Next, 15 mL of degrading agent was added to each 

flask individually, with the exception of one flask, to which diluent (mobile 

phase) only was added. The degrading agents included 0.1 N HCl, 0.1 N 

NaOH, and 10% H2O2, and the same diluent was added to each flask up to 

the mark level. In one experiment, all four samples were placed in a water 

bath at 60 C for one hour, and in another experiment, the samples were 

analyzed without heat. The samples were then filtered through 0.45 m 

filter paper and injected into the HPLC system. Force degradation data are 

Stability studies 



For the stability studies, commercially available parenteral samples 

were stored in accelerated conditions of temperature, ie, 40°C with 75% 

relative humidity, and in ambient conditions of 30°C temperature with 65% 

relative humidity, in an environmental chamber for 6 months. The stability 

protocol  

Validation of methods  

International Conference on Harmonization guidelines were used for 

the method validation studies. Various parameters, including specificity, 

linearity, range, accuracy, robustness, and intraday and interday precision 

were evaluated. To study linearity, 20 dilutions were prepared from a stock 

standard solution with a drug content range of 10%–200%. A standard 

calibration curve was generated using regression analysis.  

Precision was investigated by identifying any intraday and interday 

variations in the results of the testing method used for cefazolin sodium in 

the concentration range of 40– 60 µg/mL. Precision was determined by 

analyzing a homogeneous bulk sample against a freshly prepared standard 

daily three times daily at 8-hour intervals for 3 consecutive days. To 

determine accuracy, the reference standard for cefazolin sodium was spiked 

at three different concentration levels into samples for injection and into 

serum. Samples were prepared in triplicate for each concentration and 

percent recovery was determined. The limits of detection and quantification 

for the method were established from a linearity curve with formula (limit of 

detection, 3 /S, and limit of quantification, 10 /S) where  is the standard 

deviation and S is the slope. This empirical formula was used to obtain the 

limit of quantification as shown in the chromatogram.  

To study the robustness of the method, injectable cefazolin sodium 

formulation samples were assayed with intentional variation in the method 

parameters, including chromatographic conditions, mobile phase, flow rate, 

and temperature. Suitability of the system was established by calculating the 

percent relative standard deviation of repeat injections and analyzing the 

symmetry of the peak and theoretical plates of the column.  

Results and discussion  



Development of an HPLC method and its validation are important issues for 

any drug entering the marketplace, and is a regulatory requirement for quality 

assurance. Cefazolin sodium is very vulnerable to hydrolysis, so stability studies 

have an important role in this context. However, very few methods are 

available for effective assessment of the stability of cefazolin sodium. 

Calorimetry gamma irradiation, and electrophoresis can be used to indicate 

stability, but are not widely used, especially at an industrial level. 

Chromatographic methods developed by Mayerand cannot assess stability. 

Lalitha et al developed an HPLC method for assessment of stability, but this 

cannot be used to quantify cefazolin sodium in physiological fluid. However, 

good results for recovery in studies involving human serum and a low limit of 

quantification make this method useful for pharmacokinetic studies and 

routine quality control purposes because it is simple to process, has a short run 

time, does not require complicated instrumentation, and uses inexpensive 

reagents. 

 

                     



                                  INSTRUMENTAL TECHNIQUES 

ION EXCHANGE CHROMATOGRAPHY  
  

  

 
  

Ion exchange chromatography can be defined as a reversible process in 

which ions of same sign are exchanged between solid and liquid, a highly 

insoluble body in contact with it. The soil is known as an ion exchanger and 

no substantial organic polymer has been used as ion exchanger [1, 2]. It is 

also known as cation-anion exchange chromatography. Ion exchange 

chromatography, which is also known as adsorption chromatography, is a 

useful and popular method due to it’s • .High capacity,  

• High resolving power,  

• Mild separation conditions,  

• Versatility and wide speared applicability, Tendency to concentrate the 

sample relatively low                                                     

 

 

 

 



PROPERTIES OF ION EXCHANGE CHROMATOGRAPHY:  

  

The most common properties of all ion exchangers which have been 

used in analysis are:  

• It should be almost insoluble in water and organic solvents, like benzene, 

carbon tetrachloride, ether etc.  

• It should be complex in nature and in fact they are polymeric  

It should contain active or counter ions that will leads to exchange 

reversibility with other ions in a surrounding solution without any 

substantial change in the material  

  

ADVANTAGES:  

  

* Detectability: Useful for the detection of many inorganic salts and also for 

the detection of organic ions with poor UV absorptivity likes alkyl amines 

or sulfonates.  

* Preparative separations: Usually preferred because of the availability of 

volatile buffers. Volatile buffer makes the removal of mobile phase easier.  

* Useful to resolve very complex samples i.e., in the case of multi-step 

separation.  

* Useful for separation of mixtureof biological origin, in organic salts and 

some organometallics.  

* Provides long life to resin  

* Cheap maintenance  

* Environmental friendly because it deals only with substance occurring in 

water.  

  

THEORY:  

The principle of separation is by reversible exchange of ions between 

the ions present in the solution and those present in the ion exchange resin. 

Ion exchange separations are mainly carried out in columns packed with an 



ion exchanger. There are two types of ion exchanger, namely 1. Cationic 

exchangers  

2. Anionic exchanger  

  

Cationic exchangers:  

It possesses negatively charged groups and these will attract positively 

charged groups. These exchangers are also called acidic ion exchange 

materials since their negative charges result from the proteolysis of acidic 

groups.  

Anionic exchangers:  

It has positively charged groups, which will attract negatively charged 

molecules. This exchanger is termed as basic ion exchange materials since 

their positive charges generally result from the association of protons with 

basic groups. Based upon the affinity of ions towards the matrix the ions like 

cation and anion are separated. The ions that have less affinity towards 

matrices will elute first and the ions that have more affinity towards 

matrices it will elute later.  

  

The actual ion exchange mechanism is thought to be composed of five 

distinct steps:  

1. Diffusion of the ion to the exchanger surface. This occurs very quickly in 

homogeneous solutions.  

2. Diffusion of the ion through the matrix to the exchanger site. This is 

dependent upon the degree of cross linkage of the exchanger and the 

concentration of the solution.  

3. Exchange of ions at the exchange site occurs.  

This occur instantaneously in an equilibrium process: Resin - SO3H + Na+ 

Resins - SO3Na + H+ Resin-N(CH3)3OH + Cl- Resin - N(CH3)3Cl + OH4. 

Diffusion Of the exchanged ion through the exchanger to the surface 5. 

Selective desorption by the eluent and diffusion of the molecule into the 

external solution takes places.  

  



INSTRUMENTATION  
  

 

ION EXCHANGE TECHNIQUES  

Two techniques are generally used to bring the solution in contact 

with ion exchange resins. They are:  

1. Batch method  

2. Column method  

  

1. Batch method: This method involves single step equilibrium. The resin 

and the solution are mixed in a vessel until equilibrium is attained. The 

solution which is obtained filtered. In single step equilibrium of this type, 

only a single portion of the exchange capacity of the resin is utilized. This 

method is used for softening of water and the production of deionised or 

demineralised water  

2. Column method:  

Ion exchange chromatography is technique in which separation of the 

components of a mixture is based upon the different selective coefficients 

for the resin which leads to different migration rates on an ion exchange 

column. Chromatography process is classified according to physically state 

of mobile and stationery phases, whether they are gases, liquid and gases . 

This are  

1) Frontal analysis  

2) Elution  analysis    
  



  

APPLICATIONS  

Ion exchange chromatography can be applied for the separation and 

purification of many charged or ionisable molecules such as proteins, 

peptides, enzymes, nucleotides, DNA, antibiotics, vitamins and etc. from 

natural sources or synthetic origin . Some of its applications are as follows  

  

1. Separation of similar ions:The ion exchange chromatography is used for 

separation of similar ions as different ions undergo exchange reactions to 

different extent E.g.: A mixture of H+ , Na+ , and K+ can be separated by 

using cation exchange resin. Similarly Cl- , Br- , Ican be separated by 

passing through basic anion exchanger. The apparatus used in the column 

method consist of a glass column fitted with a glass wool plug or a sintered 

glass disc at the lower end. An ordinary burette can also be used. The resin 

used should have small particle size and the diameter of the resin should 

be less than one tenth of the column. The slurry is slowly poured into the 

column containing some water. The resin is allowed to settle and then 

excess water is drained off  

  

2. Softening of hard water:  

Hardness of water is due to the presences of Ca2+,Mg2+ and other 

divalent ions may be removed by passing the hard water through the cation 

exchanger charged with Na+ ions. Then the following exchange reaction 

takes place:  

  

TheCa+ , Mg+ ions from water are retained on the column while Na + 

ions pass into the solution. These Na+ ions are harmless for washing 



purpose. After using the ion exchange for a time, it becomes in active. 

Percolating through it a concentrated solution of NaCl when the following 

reverse reaction takes place can revive its activity  

  

3. Complete demineralization of water:  

This requires complete removal of ions i.e., both cations and anions. 

For this, water is passed through an acidic cation exchanger then metallic 

cations are exchanged with H+ ions. The water obtained is then passed 

through a basic anion exchanger then the anions present in the water are 

exchanged by OHof the exchanger. The H+ and OHions which pass into 

solution combine to form unionized water [5, 12, and 14]. E.g.: Cation 

exchanger  

– Sulphonic acid resin is commonly used Anion exchanger – Strong basic 

resin is use  

4. Purification of organic compounds:  

Many natural products extracted in water have been found to 

contain ions originally present in water. Those ions can be removed by using 

ion exchange process  

  

5. Separation of sugars:  

This method is developed by Khym and Zill in 1951. Sugars are first 

converted into borate complex and the separation of borate complexes have 

been achieved quantitatively on columns by using ion exchange 

chromatography. In this, disaccharide can be separated from 

monosaccharide’s and the individual compounds of hexose, pentose from 

the mixture can be resolved  



  

6. Separation of amino acids:  

Ion exchange methods can be used to separate the complex mixture 

of 18 amino acids obtained by the acid hydrolysis of proteins. The mixture of 

amino acids is first introduced on a very short column at pH 2 and eluted 

with 0.35 N sodium citrate buffers at pH 5.25. Acidic and neutral amino acids 

at first leave the column unseparated and after that other amino acids are 

separated . Similarly, a mixture of vitamins like vitamin B1, B2, B6, Niacin, 

Folic acid, B12 etc. can be separated using ion exchange technique .  

PROCESS DEVOLOPMENT LAB POLARIMETER  

• A Polarimeter is a scientific instrument used to measure the angle of 

rotation caused passing polarised light through an optically active 

substance  

• The machine used in industries is JASCOP 1020  

• Polarimetery is a type of qualitative and quantitative technique, used for 

optically active compounds.  

• The tendency of molecules to rotate the plane of polarised light (clockwise 

or anticlockwise) and the extent of rotation is measured.  

• Thus polarimeter can be used to identify and estimate the compounds.  

  

  

  

  



                               
  

  

  

PHARMACEUTICAL APPLICATIONS  

1. To determine the product purity by measuring specific rotation and 

optical rotation of :Amino acids, Amino sugar , Analgesics , Antibiotics, 

Cocacine, Dextrose, Diuretics , Steroids, Serums Transquilizers, Vitamins 

etc .  

2. For raw material inspection of : Camphors, Citric acid, Glyceric acid gums 

Lavender oil, Lemon oil, Spearmint oil. 


