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8.1. INTRODUCTION  

          Recombinant DNA technology opens up the avenue for the development of 

new therapeutic drugs that revolutionized the healthcare industry. Current progresss in 

bioprocess engineering absorb large scale production of r-DNA based therapeutic 

proteins. Over the past 20 years, the demand of the recombinant proteins has 

increased significantly. The main component of the profitable prosperity of every 

biopharmaceutical molecule is the capability to accomplish large scale production 

with high purity and biological activity. The present challenges for therapeutic 

production include high specific yield, risk of biohazard minimization and production 

costs. The main objective of the bioprocess engineering research work is to develop 

inexpensive production of preferred recombinant proteins by maximizing 

productivity. The selection of production media is playing a vital role in the growth of 

the organism and recombinant protein production. The optimization of media 

components is an important task to achieve a high specific growth rate. Fed-batch 

production is performed by replacing the commonly used shake flask fermentations. 

Fed-batch fermentation maximizes the cell density and specific product productivity 

compared to the batch operations.  

          Therefore, in the present research, lab scale production, media optimization, 

production, purification, characterization and biological activity of recombinant 

human antithrombin III (rhAT III) were extensively studied. rhAT III has been widely 

used in maintaining the flow of blood. rhAT III is also used in hematopoietic stem cell 

transplantation to improve the number of hematopoietic stem cells in the donor’s 

blood prior to collection through leukapheresis. rhAT III is currently under 

exploration for cerebral ischemia in a clinical trial IIb due to its neuroprotective 

properties. 

          Current progresss in recombinant DNA technology has productively exploited 

various therapeutic drugs for various diseases such as venous thromboembolism 

(VTE), diabetes, osteoporosis and erythropoiesis. Some of the human therapeutic 

drugs are developed with recombination as only source such as erythropoietin, AT III, 

tissue plasminogen activator, parathyroid hormone, insulin and interferons. Keeping 

in view the immense importance of therapeutic drug studies on process improvement 

for maximum yield of production and purification for potential therapeutic, diagnostic 

application is investigated. Hence, in the current research work, we plan to develop a 
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process optimization for recombinant human AT III protein production and 

purification. 

 

8.2. SUMMARY AND CONCLUSIONS 

          In the present research, production, purification and characterization of rhAT III 

have been investigated. The purpose of the current work is to develop high yield and 

suitable production method for rhAT III protein in S.cerevisiae, purification process 

to attain high purity and biologically active rhAT III as well as its characterization for 

use as therapeutic and diagnostic applications.  

The following is a brief summary of the conclusions made in the respective chapters:  

 
The conclusions and recommendations of the present study are: 

1. We have for the first time optimized, produced and purified biologically active 

rhAT III from S.cerevisiae. A similar approach could direct to the production 

of other recombinant therapeutic drugs. Currently, Recombinant Antithrombin 

is produced by genetically engineered goats with the help of mammary gland, 

which directs the expression of the antithrombin into the milk. The expression 

of heterologous proteins from S.cerevisiae is amenable to low-cost production 

of antithrombin. This could be important for the development of therapeutic 

drugs for the treatment of thrombosis and cardiovascular diseases. 

2. The composition of the production media with optimum levels of raffinose, 

glutamic acid and vitamin mix affected the yields of rhAT III, which is more 

feasible for the optimization studies. The optimal concentrations of media 

components were successfully employed in order to achieve the maximum 

production of rhAT III using response surface methodology.  

3. Further, fed-batch production process was optimized using optimized media 

components which resulted in high cell density biomass and better yield, when 

compared to the shake flask and batch fermentation. These optimization 

strategies can be easily adopted to enhance the yields in the biopharmaceutical 

industries. In fed-batch fermentation, constant feeding strategy was 

successfully employed for the production of rhAT III with galactose and 

raffinose combination which is possibly one of the cost effective processes to 

increase cell density and subsequent rhAT III production. 
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4. A conjoint step with cross flow filtration and single step size exclusion 

chromatography purification method was developed to attain high recovery 

yield and purity of rhAT III, which is suitable for the therapeutic and 

diagnostic applications.  

5. The purified rhAT III was analyzed and characterized by the several analytical 

techniques, which confirmed its molecular mass, purity and secondary 

structure. Produced rhAT III from S.cerevisiae has potential biological activity 

which meets the requirements of biopharmaceutical industries 

 
          To summarize, the results of the present research have contributed to the better 

understanding of high yield rhAT III production in S.cerevisiae. The developed 

production and purification strategies may be valuable for developing inexpensive 

therapeutic drugs. Similar strategies could open up avenues for the development of 

more therapeutic drugs related to several diseases 

 
8.3. FUTURE SCOPE OF THE WORK  

          From the above experimental results, it can be concluded that rhAT III 

produced by developing processes have a great potential for its use as a therapeutic 

drug. Further investigations are required to fully establish the rhAT III protein 

candidate for human use. However, in the developed procedures, the operational 

conditions in downstream processing have become integral parts of these processes. 

These processes will play a critical role in future applications for the design of 

product-specific downstream strategies. These processes can be applied in the 

biopharmaceutical industries for lowering costs, reducing analytical times, increasing 

yields, purity and appropriate biological activity of the target products. The following 

are the recommendations for the future work. 

· Development of large scale production process for the rhAT III in well 

chemical-defined media. 

· Development of large scale rapid downstream and purification process of 

rhAT III. 

 

 

 

 


