ANURAG SINGH RATHORE

Department of Chemical Engineering Phone: 9650770650

Indian Institute of Technology Delhi E-mail: asrathore@biotechcmz.com
Hauz Khas, New Delhi, 110016, India Website: www.biotechCMZ.com
EDUCATION

Ph.D. in Chemical Engineering, Yale University, New Haven, CT November, 1998

Thesis title: “Studies on separation of peptides and proteins by capillary
electrophoresis and liquid chromatography”
Thesis advisor: Prof. Csaba Horvath, Yale University, New Haven, CT

M.S. in Chemical Engineering, Yale University, New Haven, CT May, 1995
B.Tech. in Chemical Engineering, IIT-Delhi, New Delhi, India June, 1994
EXPERIENCE

Professor, Department of Chemical Engineering, IIT Delhi, New Delhi, India (December 2012 to present). Associate
Professor (June 2009 to December 2012).

Created a group focused on Bioprocessing and Bioseparations. Group consists of 15 post-doctoral fellows, 30 PhD, 4 M
Tech and 10 B. Tech. students. The group has approximately 5 million US$ in research funding. Key ongoing projects
include:
e  Continuous processing for production of biotherapeutics
Development and characterization of biosimilars
Implementation of Quality by Design in biotechnology
Process analytical technology (PAT)
Multivariate data analysis (MVDA)
Computational fluid dynamics (CFD)
Modeling of biotech unit operations
Scientific and regulatory issues around approval of biosimilars

Director, Process Development, Amgen Inc. (March 2003 to May 2009)

e Led a group of 30 scientists and engineers that work in the different project teams for a late stage project. Key activities
for the group include:

Creation of commercial process and analytical technology

Process scale-up from pilot scale to clinical scale and from clinical to commercial scale

Technology support for Phase III campaign

Identification of a Third Party Manufacturer (TPM) for commercial manufacturing if required

Technology transfer to the TPM or other Amgen manufacturing sites

Process characterization

Process validation

Regulatory filings: IND, Briefing Document, BLA, etc.

Other activities leading to product launch including Pre-Approval Inspections

Process Analytical Technology (PAT)

Quality by Design (QbD)

e Led a team that developed Amgen’s approach towards Process Characterization, Validation, In-Process Controls and
Monitoring (CVIM) followed by implementation across Amgen’s manufacturing network for products under
commercialization and legacy products

e Participated in creation of the Amgen Commercialization Process, including Commercial Process Development,
Technology Transfer, and Process Comparability

e Provide technical leadership and mentorship within the Process Development group by:

e  Actively presenting and publishing in external conferences and journals
e  Organizing sessions at major meetings
e  Creating professional development opportunities for peers and junior stuff

Senior Process Engineer, Bioprocess Sciences, Pfizer Corporation (January 1999 to March 2003)

e Led Somavert Process Team to approval of the product from the EMEA (Nov 02) and FDA (Mar 03). Key activities
included:

Identification and validation of post-Phase III changes in the purification process

Technology transfer from one Third Party Manufacturing (TPM) site to another

Technology support for manufacturing of launch supplies

Responses to queries from regulatory agencies

Technology support for site inspection by EMEA and FDA

Process validation and support of other critical activities leading to product launch
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o Performed evaluation of different TPMs as possible manufacturing sites and performed process modeling for
estimation of the COGS for use in site-selection
e Evaluated novel technologies, such as expanded bed adsorption (EBA) and osmotic shock

Participated in due diligence of potential projects for in-licensing

e Supervised/ mentored staff

Research Assistant, Yale University (August 1994 to January 1999)

e Conceived of novel applications utilizing cyclodextrins as selectivity enhancers in electrophoretic separation of
proteins and peptides

e Established LC and CE methods for separating cis-trans isomers of peptidyl-proline containing peptides like
Angiotensin I at temperatures of upto -20 °C and measuring kinetic parameters

HONORS & AWARDS

2023 Appointed member of CII National Forum on Industry-Academia Partnership for R&D and Innovation

2023 Awarded Tata Transformation Prize 2023

2023 Appointed Editor-in-Chief, The AAPS Journal, a Springer Journal

2023 CII National Committee on Biotechnology 2023 -24

2023 Advisory Board of the Mumbai Biocluster Foundation

2023 DBT Sectoral Expert Committee on Biomanufacturing of Precision Biotherapeutics-Monoclonal Antibodies

2023 FITT Industry Partnerships Award 2023

2023 Appointed, Expert Working Group-Biologicals and rDNA Derived Therapeutic Products, Indian
Pharmacopoeia Commission

2023 Aegis Graham Bell Award for Innovation in Manufacturing

2022 UGC Committee for Fast Track Promotions

2022 Research and Innovation Council, JSS University, Mysore

2021 Appointed Member, Working Group to Review Current Biosimilar Guidelines, Department of Biotechnology,
Ministry of Science and Technology, Government of India.

2021 Advisory Editorial Board, Journal of Chromatography Open, Elsevier

2020 Editorial Advisory Board, Journal of Chromatography B, Elsevier

2020 Agilent Thought Leader, Agilent Technologies, USA

2020 CII National Committee on Biotechnology 2020 -21

2020 Joined Editorial Board, Electrophoresis, Wiley

2019 Institute Chair, IIT Delhi

2019 Dean, Corporate Relations, IIT Delhi

2017 Appointed Member, NITI Aayog Committee for Evaluation of NIPERs

2016 Appointed Associate Dean, Corporate Relations, IIT Delhi

2015 Awarded the Center of Excellence for Biopharmaceutical Technology by DBT, India

2015 Selection Committee, IIT Patna

2015 Appointed Member, Scientific Expert Committee, National Institute of Biologicals, Government of India

2015 Appointed Member, Management Advisory Committee for BIRAC Bio-Incubator at NCR Biotech Science
Cluster Faridabad, BIRAC, Department of Biotechnology

2015 Appointed Member, IP & Technology Management Advisory Committee, BIRAC, Department of
Biotechnology

2013 Started the Bioprocessing India Conference Series

2013 Appointed Chairman, Committee for Advising the DCGI on Regulation of Biotech Products (r-DNA product),
Ministry of Health and Family Welfare, Government of India.

2013 Appointed Member, Scientific Advisory Committee, Bio Processing Unit, Department of Biotechnology

2012 Appointed Expert Member, Biotechnology Ignition Grant (BIG) from Department of Biotechnology, IIT Delhi

2012 Appointed Member, Scientific Advisory Board, Pall Life Sciences, USA

2012 Appointed Associate Editor, Journal of Chemical Technology and Biotechnology

2012 Joined BIRAC Technical Expert Committee for Translational Facilities, Biotechnology Industry Research
Assistance Council, Department of Biotechnology.

2011 Joined Task Force to Frame Guidelines for Submission of Dossiers or Proposals for Regulation of Biotech
Products (r-DNA product), Ministry of Health and Family Welfare, Government of India.

2011 Joined Scientific Body, Indian Pharmacopoeia Commission, Ministry of Health and Family Welfare,
Government of India.

2011 Advisory Board, Dr. Reddy’s Laboratory

2010 Evaluation Committee, Dutch Technology Foundation STW, The Netherlands

2010 Selection Committee, Fulbright-Nehru Postdoctoral Fellowships, United States-India Educational
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Foundation, New Delhi

2010 Scientific Committee, Fondazione Cariplo, Italy
2010 Appointed Editor-in-Chief, Preparative Biochemistry and Biotechnology, a Taylor and Francis Journal
2009 Appointed Associate Editor, PDA Journal of Pharmaceutical Science and Technology
2009 Joined Advisory Board, GE Healthcare (Bioprocessing Division)
2009 Joined Technical Advisory Board, Intas Biopharmaceuticals Limited
2009 Joined Scientific and Education Advisory Council of the National Institute
for Pharmaceutical Technology and Education (NIPTE)
2008 Appointed member of Editorial Advisory Board, Biotechnology Progress
2008 Appointed Series Editor, Biotechnology and Bioprocessing Series, Wiley Interscience
2007 Joined Editorial Advisory Board for Pharmaceutical Technology Europe
2007 Guest Editor for special issue of Biotechnology Progress for ACS meeting
2006 Appointed on Biotechnology Advisory Board for Parenteral Drug Association (PDA)
2005 Appointed Adjunct Faculty, Department of Chemical Engineering, University of
California at Los Angeles (UCLA)
2005 Joined Editorial Advisory Board for BioPharm International
2004 Joined Editorial Board for Journal of Biochemical and Biophysical Methods
2004 Joined Editorial Board for Separation and Purification Reviews
2004 Joined Program Planning Committee for 2005 PDA Annual Meeting
2002 Appointed Series Editor, Biotechnology and Bioprocessing Series, Taylor & Francis
2002 Appointed Series Editor, Elements of Biopharmaceutical Production, Biopharm International
2002-03  Appointed Adjunct Faculty, Department of Chemical Engineering, University of
Washington at St. Louis
1996-98  Elected Member, Assembly of Graduate Students, Yale University
1994-98  Yale University Fellowship and Research Assistantship
AFFILIATIONS
e American Chemical Society (ACS)
e Parenteral Drug Association (PDA)
e Indian Institute of Chemical Engineers (IIChE)
BOOKS
1. Process Validation in Manufacturing of Biopharmaceuticals, Edition 3, Ed. By A. S. Rathore, H. Baseman and S. Rudge,
Taylor and Francis, 2023.
2. Preparative Chromatography for Separation of Proteins and Peptides, Ed. By A. Staby, A. S. Rathore, and S. Ahuja,
Wiley Interscience, 2017.
3. Process Validation in Manufacturing of Biopharmaceuticals, Edition 2, Ed. By A. S. Rathore and G. Sofer, Taylor and
Francis, 2012.
4. Quality by Design for Biopharmaceuticals: Perspectives and Case Studies, Ed. by A. S. Rathore and R. Mhatre, Wiley
Interscience, 2009, New Jersey.
5. Elements of Biopharmaceutical Production Series, Ed. By A. S. Rathore, Advanstar Communications, New York, 2007.
6. Process Validation in Manufacturing of Biopharmaceuticals, Ed. By A. S. Rathore and G. Sofer, CRC Press, 2005.
7. Electrokinetic phenomena: Principles and Applications in Analytical Chemistry and Microchip Technology, Ed. by A.
S. Rathore and A. Guttman, Marcel Dekker, 2003.
8. Scale-up and Optimization in Preparative Chromatography, Ed. by A. S. Rathore and A. Velayudhan, Marcel Dekker,

2002.

TECHNOLOGIES DEVELOPED

An innovative coiled flow inverted reactor for continuous refolding of denatured recombinant proteins (patent
application filed for US and for India)

Creation of a novel aqueous two-phase extraction process for purification of biotech therapeutics (patent application
filed for US and for India)

Creation of a novel single step process for purification of biotech therapeutics (patent application filed for US and for
India)

CFD modeling of a helical coil heat exchanger to aid in scaleup from lab to manufacturing scale for Ranbaxy
Laboratories

Creation of a high throughput process development (HTPD) protocol for development of biotech processes for GE
Healthcare



Proposed a novel approach for using multivariate data analysis (MVDA) for evaluating comparability of biotech
processes and products for Dr Reddy Laboratories

Developed a process analytical technology (PAT) based control scheme for a process chromatography column for
Biocon Ltd.

Creation of manufacturing process for Granulocyte Colony Stimulating Factor (GCSF), a biotech therapeutic - in
negotiation with Indian biotech companies for licensing.

FILED PATENT DISCLOSURES

1.

2.

10.

1.

12.

13.

14.

15.

16.

Anurag S. Rathore, Garima Thakur, Nikita Saxena, “System and method to control a continuous biopharmaceutical
manufacturing”, application 202121004083 filed on 29th January 2021 at the Indian Patent Office.

Anurag S. Rathore, Garima Thakur, Nikita Saxena, “Surge tank based system for automated operation and control of
continuous biopharmaceutical manufacturing”, application 202011034558 filed on 11th August 2020 at the Indian
Patent Office. Published, Application awaiting examination in India

Anurag S. Rathore, Garima Thakur, Vishwanath Hebbi, Tushar Savane, “A system for real time monitoring of protein
and excipients”, application 202011007820 filed on 24th February 2020 at the Indian Patent Office.
PCT/IN2021/050176 filed on 24 February 2021. Published. Application awaiting examination in India / Published
Internationally

Anurag S. Rathore, Purva Bhojane, Md. Areeb Afzal, “Fingerprinting Biotherapeutics with FTIR Spectroscopy",
Indian Patent Application 201911032987 filed on 30th August 2019 at the Indian Patent Office. Published / Under
Examination / Intl REQUEST FOR EXAMINATION filed on 17.08.2020

Anurag S. Rathore, Ashish Chauhan, S. Kathiresan, “Bioprocess Performance Enhancing Strains Of Escherichia Coli”,
Indian Patent Application No. 201911033511 dated August 20, 2019 Published. Application awaiting examination in
India

Anurag S. Rathore, Nikhil Kateja, Nitika Singh “A process for preparation of pegylated therapeutic proteins", Indian
Patent Application 201911049731 filed at the Indian Patent Office. PCT/IN2020/050999 filed December 3, 2020.
Published / Application awaiting examination in India / Published Internationally

Anurag S. Rathore, Garima Thakur, Vishwanath Hebbi, “An NIR based Real —time control of loading in protein A
chromatography”, Application IN100482 filed on 28th March 2019 at the Indian Patent Office, PCT/IN2020/050264
filed on March 20, 2020, Publication number WO 2020/053875 on March 19, 2020.

Anurag S. Rathore, Claire Komives, Vishwanath Hebbi, S. Kathiresan, “Process for producing recombinant peptides”,
application PD0286711N filed on 14th September 2018 at the Indian Patent Office. PD028671PCT filed on 24th June
2019. Appl.No PCT/IN2019/050471 & W0O2020053875 Published Internationally

Gaurav Goel, Anurag S. Rathore, Avinash Mishra, Rohit Bansal, “Polypeptide sequence and composition thereof”,
Disclosure 201711030494 filed on 28 September 2017 the Indian Patent Office. Reply Filed. Application in amended
examination.

Anurag S. Rathore, V. Haridas, R. Bansal, Soumili Chattopadhyay, Sameer Dhawan, “A formulation for stabilizing
biotherapeutics”, PD0223451IN filed on 9th December 2016, PD022345PCT filed on 8th June 2017.

Anurag S. Rathore, Mili Pathak, Viki Chopda, “Method for monitoring of foulants present on chromatographic resins
using fluorescence probe”, Patent Application No. 201611015421, filed June 7, 2016 at the Indian Patent Office, Date
of Grant: 23 January 2020, Patent number: 330088. PCT/IN2017/050035 filed 12th July 2018. US Patent App.
16/069,745.

Anurag S. Rathore, Claire Komives, “Scaleable, low cost method of making snake antivenom peptide(s) and uses
thereof”, application 778/DEL/2015, filed 20th March 2015 at the Indian Patent Office. Indian patent 341561 granted
on 14th July 2020.

Anurag S. Rathore, K. D. P. Nigam, Mili Pathak, Harshit Agarwal, Abhishek Kumar Sharma, Nikhil Kateja,
Vishwanath Hebbi, “An innovative coiled flow inverted reactor for continuous refolding of denatured recombinant
proteins”, application 185/DEL/2015 filed 21st January 2015 at the Indian Patent Office, PCT/IN2016/000022 filed
20th January 2016. Published Internationally

Darpan Gupta, Rahul Bhambure, Rohit Sharma, Anurag S. Rathore “A process for purification of recombinant
granulocyte colony stimulating factor”, Application 1880/DEL/2012, filed 19th June 2012 at the Indian Patent Office.
PCT application 13/921891 filed 19" June 2013 at US Patent Office.

Anurag S. Rathore, Stephen B. Lyle, David E. Steinmeyer, Scott I. Allen, John Meyer, Denis M. Boyle, John J.
Buckley, Gary V. Johnson, “Method for the preparation of growth hormone and antagonist thereof having lower levels
of isoform impurities thereof”, application # 20040048315 , filed 26th August 2003, granted 3rd April 2012, US
patent number 8148331.

Denis M. Boyle, John J. Buckley, Gary V. Johnson, David E. Steinmeyer, Michele Toal, Serdar Aykent, Anurag S.
Rathore, “Methods for decreasing aggregate levels of pegylated growth hormone antagonists”, filed Sep 22nd 2003,
granted 30 December 2008, US patent number US7470779B2 International Application No. PCT/US2003/026498,
Publication Number- WO2004031213.



SCIENTIFIC LEADERSHIP

Major Editorial Responsibilities

o Editor-in-Chief of Preparative Biochemistry and Biotechnology (a Taylor and Francis journal, 2010-
present)

o Associate Editor for Journal of Chemical Technology and Biotechnology (2012-present) and PDA Journal
of Pharmaceutical Science and Technology (2009-2015)

o Editorial Board Member of Biotechnology Journal (2020-present), Separation and Purification Reviews
(2004-present), Biotechnology Progress (2008-present), Electrophoresis (2020-present), Journal of
Chromatography B (2020-present), and Journal of Chromatography O (2021-present).

External Committees

o  Working Group to Review Current Biosimilar Guidelines, Department of Biotechnology, Ministry of Science

and Technology, Government of India

o BIRAC Technical Expert Committee for Translational Facilities, Biotechnology Industry Research
Assistance Council, Department of Biotechnology

o NITI Aayog Committee for Evaluation of NIPERs

o  CII National Committee for Biotechnology

o UGC Committee for Fast Track Promotions

o Selection Committee — IIT Patna, Shiv Nadar University, [IT BHU, NIPER Ahmedabad, and others
Conference Organization

o Initiated the Bioprocessing India conference series in 2013. Seven international conferences have been
organized under this series thus far at I[IT Delhi, IIT Chennai, IIT Mumbai, CIAB Mohali, I[IT Guwahati, and
NCL Pune.

o Have been a co-organizer for numerous events for American Chemical Society

Technology Licensing

o More than 30 projects have been taken from industry for technology development and the resulting
technologies successfully transferred to the sponsor.

o These project, with net value more than 20 Crores, have been successfully completed with industry partners,
thereby highlighting our ability towards technology development

Start-ups

o Clensta International: a biotechnology start-up to improve the National Hygiene condition whilst addressing
the aspect of water conservation. Clensta works to create innovative healthcare solutions to make hygiene
accessible for anyone, anytime, and anywhere. With annual revenue exceeding 15 Crores INR, Clensta is on
the way to be the next unicorn.

o  Edna Biotech: Launched in IIT Delhi in 2020, Edna BioLabs produces specialty enzymes for the Indian and
global market. Our initial product offering includes enzymes in the molecular biology and mass spectrometry
segments, as well as derivative products including kits and reagent mixes. With more than 30 products selling
on the market already, Edna aspires to be a future deep-tech biotech unicorn.

o  Growdea Technologies is an in-silico life science company focusing on application of Al/machine learning &
high-end computational techniques to address current problems in biology, incorporated in 2018. They also
design applications to automate computational biology process and minimize human intervention.

Public Outreach Activities

o Initiated Bioprocessing Society India in 2021 to facilitate exchange of ideas and information amongst
students, academia and scientists in government organizations and industry in bioprocessing, to foster
professional programs such as scientific conferences and scientific publications to offer an avenue for sharing
scientific developments in this field, and to promote education in bioprocessing.

o Have been organizing the COE for Biopharmaceutical Technology (CBT) Training Event since 2017. More
than 1000 participants from industry and academia have been trained thus far.

o Research and Innovation Council, JSS University, Mysore, involves mentoring JSS towards achieving
academic and research excellence.

Institutional Administrative Responsibilities

o Dean, Corporate Relations, IIT Delhi (2016-2022): Established this new function at IIT Delhi. Today IIT
Delhi boasts of one of the most successful with respect to academia-industry collaborations.

o  Coordinator, COE for Biopharmaceutical Technology (CBT), IIT Delhi: Was awarded CBT in 2015 by
DBT. Today CBT offers infrastructure and the facilities to perform end-to-end processing, cloning, shake
flask process development, bioreactor process development, protein purification, protein formulation, and
analytical and functional characterization.



RESEARCH GRANTS (As PI)

1. Quality by Design (QbD) based process development for biosimilar products, GE Healthcare, Sweden, 28 Lakhs, March 2013 (3
years)

2. Fundamental Studies and Industrial Applications in Membrane Adsorbers, Sartorius Stedim, Germany, 37 Lakhs, July 2013 (3

years)

Use of Bio-Separation Technologies in PAT and QbD based Process, Pall Life Sciences, 8 Lakhs, September 2013 (3 years)

4. Platform Development for Design, Characterization and Implementation of PAT Based Process Control Schemes for Downstream
Biotech Processes, DBT, 72 Lakhs, September 2013 (3 years)

5. Creation of a Decoupled Input-Output Linearizing Controller for Bioprocess Applications, DST, 33 Lakhs, December 2012 (2
years)

6. Process Development and Optimization Studies for Therapeutic Biotech Products, Dr. Reddy Laboratories, 28 Lakhs, September
2012 (1 year)

7. Evaluation of CEX and HIC Process Steps for Purification of Monoclonal Antibody Based Therapeutics, Dr. Reddy Laboratories,
55 Lakhs, February 2015 (2 years)

8. Aggregation of Monoclonal Antibody Based Therapeutics — Effect of Processing and Storage, Dr. Reddy Laboratories, 40 Lakhs,
February 2014, 2 years

9. Imaging Technologies to Understand Bioseparations, UGC-UKIERI, 25 Lakhs, March 2014, 2 years

10. Use of Membrane Chromatography for Purification of Monoclonal Antibody Therapeutics, Pall Life Sciences, France, 45 Lakhs,
February 2015, 1 year

11. Understanding the role of raw material attributes in influencing the critical quality attributes of a pharmaceutical product, DSM
Sinochem, 37 Lakhs, September 2015, 1 year

12. Creation of a Process Understanding of Chromatographic Performance Loss during Biotherapeutic Manufacture DST EPSRC, 4
Crores, October 2014, 3 years

13. Stability and processing of high concentration monoclonal antibody products, Biocon Corporation, 85 Lakhs, January 2016, 2 years

14. Use of Surface Plasmon Resonance for Characterization of Biosimilars, GE Healthcare, 35 Lakhs, January 2016, 2 years

15. Continuous Processing for Production of Biotech Therapeutics, DST, Biocon, Pall Life Sciences, 15 Crores, September 2016, 3
years

16. Development of a Low-Cost Therapy for Biological Toxins for Rural India, DBT, 71 Lakhs, May 2017, 2 years

17. CFD Applications in Bioprocessing, Ansys Corporation, 20 Lakhs, January 2016, 5 years

18. Applied of ALD Coating of APIs in the Pharmaceutical Industry, Applied Materials, USA, 65 Lakhs, August 2017, 1 year

19. ALD Coating for Enhancing Stability of Biopharmaceutical Products, Applied Materials, USA, 65 Lakhs, October 2017, 1 year

20. Modeling based Control of Continuous Manufacturing of Biopharmaceutical Products, Tata Consulting Services, 77 Lakhs, October
2017, 3 years

21. Correlating impact of media components on CQA of recombinant mAbs, Agilent Technologies, 20 Lakhs, September 2018, 2 years

22. Fail Safe Option for Continuous Processing, Pall Life Sciences, 45 lakhs, April 2018, 2 years

23. Surge Tank Management for Continuous Processing, Pall Life Sciences, 83 Lakhs, September 2019, 2 years

24. Center of Excellence of Biopharmaceutical Technology, DBT, 10 Crores, December 2015, 10 years

25. Process Automation and Continuous Process Monitoring Analysis, Tata Consulting Services, 3.0 Crores, September 2018, 5 years

26. Managing Charge Variant Profile in Continuous Processing, Pall Life Sciences, 59 Lakhs, September 2019, 3 years

27. Translational Research Consortium for Establishing Platform Technologies to Support Prophylactic and Therapeutic Strategies for
Dengue ? Discovery to Proof-of-Concept, BIRAC, 82 Lakhs, September 2019, 5 years

28. Platform for production of affordable biopharmaceuticals: Ranibizumab as a case study, BIRAC, 2 Crores, September 2019, 4 years

29. Development of an economical production process for rHu biosimilar insulin, BIRAC, 94 Lakhs, September 2019, 4 years

30. Acute decompensated heart failure prediction using Machine Learning algorithm, DBT, 50 Lakhs, March 2020, 3 years

31. Agilent Thought Leader Award, Agilent Technologies, USA, 3 Crores, August 2021, 3 years

32. Incubator for Bioanalytical Characterization Agilent Technologies, 1.5 Crores, Jan 2021, 3 years

33. Platform for reliable characterization and evaluation of comparability of biosimilar drug products in lyophilized and liquid
formulations, US FDA, 6.6 Crores, Sep 2022, 3 years

34. Creating as Continuous Process Platform for Production of Biotherapeutic Products, Pall Life Science, 1.8 Crores, Sep 2022, 3
years

35. Downstream development for production of Tacrolimus, Raspa Biologics, 1.1 Crores, Dec 2022, 3 years

w

RESEARCH GRANTS (As Co-PI)

1. Designer dendrimers as thermal stability amplifiers for IgG1 monoclonal antibody biotherapeutics, DST, 41 Lakhs, Dec 2018, 3
years

2. Metabolic Regime Control for Production of Biotherapeutics, DST, 46 Lakhs, Sep 2018, 3 years

3. Multiscale modeling for quantitative prediction of protein aggregation kinetics, DST, 38 Lakhs, Jun 2018, 3 years



PUBLICATIONS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

A.S. Rathore, A. Anupa, K.N. Mihooliya, N. Nitika, Instrument platforms for large-scale ion-exchange separations of
biomolecules, Book Chapter In: Ion-Exchange Chromatography and Related Techniques, (2024), pp 243-262

P. Nain, A. Rathore, J. Gomes, A. Kunjapur, Exploring the Frontiers of Biotherapeutic Production: Harnessing the Power of
Host Diversity, Coculture for Advancing Live Biotherapeutic Development, and Biocatalysis, 2023 AIChE Annual Meeting.
A.S. Rathore, A. Guttman, A. Shrivastava, S. Joshi, Recent progress in high-throughput and automated characterization of N-
glycans in monoclonal antibodies, Trends in Analytical Chemistry, (2023) 117397. Impact Factor: 13.1

E. Shukla, L. Choudhury, S. Rastogi, A. Chawla, S. Bhattacharya, U. Kaushik, M. Mittal, A.S. Rathore, G. Pandey, Improved
Stability and Manufacturability of Nucleocapsid Antigens for SARS-CoV2 Diagnostics through Protein Engineering,
Biomolecules, 13 (2023) 1524. Impact Factor: 5.5

Anupa, V. Bansode, N. Kateja, A.S. Rathore, A novel method for continuous chromatographic separation of monoclonal
antibody charge variants by combining displacement mode chromatography and step elution, Biotechnology Progress, (2023)
€3395. Impact Factor: 2.9

A.S. Rathore, S. Sreenivasan, Utilizing Image Analysis Algorithm for Therapeutic mAb Aggregate Analysis, BP Elements 2
(2023).

A.S. Rathore, D. Sarin, What should next-generation analytical platforms for biopharmaceutical production look like? Trends in
Biotechnology, (2023)

S. Sreenivasan, S.S. Patil, A.S. Rathore, Does Aggregation of Therapeutic IgGs in PBS Offer a True Picture of What Happens
in Models Derived from Human Body Fluids? Journal of Pharmaceutical Sciences, (2023)

A.S. Rathore, S. Sreenivasan, Image Analysis Algorithm for Therapeutic mAb Aggregate Analysis, Biopharm International, 36
(2023) 12-21.

S. Bhattacharya, A.S. Rathore, Assessment of structural and functional similarity of biosimilar products: Bevacizumab as a case
study, Journal of Chromatography B, 1229 (2023) 123896.

M. Garg, A.S. Rathore, Application of PAT in pharmaceutical manufacturing: model-based control of particle size distribution
in anti-solvent aided crystallization, Journal of Chemical Technology & Biotechnology, (2023).

A.K. Rani, W.H. Khan, M. Banerjee, A.S. Rathore, Recent Advancements and Challenges in Recombinant Expression for
Commercial Production of Virus-Like Particles (VLPs), Book Chapter In: Bioprocess and Analytics Development for Virus-
based Advanced Therapeutics and Medicinal Products (ATMPs), Springer International Publishing (2023) 407-428.

J. Auclair, A. Rathore, S. Bhattacharya, The Role of Ton Pairing Agents in Liquid Chromatography (LC) Separations, LCGC
North America, 41 (2023) 268-273.

Banerjee, S. Mahajan, A. Rathore, S. Shirture, M. Rajput, Digi-Farming Assistant for Soil Quality Analysis, International
Conference on Applied Intelligence and Sustainable Computing (ICAISC) (2023) 1-4.

D. Sarin, S. Kumar, A.S. Rathore, Monitoring oxidation in recombinant monoclonal antibodies at subunit level through two-
dimensional liquid chromatography coupled with mass spectrometry, Journal of Chromatography Open, 3 (2023) 100086.

S.S. Patil, M. Ramteke, M. Verma, S. Seth, R. Bhargava, S. Mittal, A.S. Rathore, A Domain-Shift Invariant CNN Framework
for Cardiac MRI Segmentation Across Unseen Domains, Journal of Digital Imaging, (2023) 1-16.

S. Kumar, T.S. Savane, A.S. Rathore, Multiattribute Monitoring of Aggregates and Charge Variants of Monoclonal Antibody
through Native 2D-SEC-MS-WCX-MS, Journal of the American Society for Mass Spectrometry, 34 (2023) 1263-1271.

S. Bhattacharya, A.S. Rathore, A novel filter-assisted protein precipitation (FAPP) based sample pre-treatment method for LC-
MS peptide mapping for biosimilar characterization, Journal of Pharmaceutical and Biomedical Analysis, 234 (2023) 115527.
H. Chhabra, N.G. Jesubalan, A.S. Rathore, Soft sensor based rapid detection of trace chlorine dioxide (C1O2) concentration in
water, Water Research, 242 (2023) 120231.

A. Chenna, W.H. Khan, R. Dash, S. Saraswat, A. Chugh, A.S. Rathore, G. Goel, An efficient computational protocol for
template-based design of peptides that inhibit interactions involving SARS-CoV-2 proteins, Proteins: Structure, Function, and
Bioinformatics, https://doi.org/10.1002/prot.26511.

R.S. Patil, N. Upadhyay, A.S. Rathore, Optimization of Process Parameters for Enhanced Production of Ranibizumab in
Escherichia coli, Biotechnology and Bioprocess Engineering, 28 (2023) 386-397.

J. Auclair, A. Rathore, Analysis of Lipid Nanoparticles, LCGC North America, 41 (2023) 216-219.

A. Shrivastava, S. Mandal, S.K. Pattanayek, A.S. Rathore, Rapid Estimation of Size-Based Heterogeneity in Monoclonal
Antibodies by Machine Learning-Enhanced Dynamic Light Scattering, Analytical Chemistry, 95 (2023) 8299-8309.

S. Sreenivasan, A.S. Rathore, Combined Presence of Ferrous Ions and Hydrogen Peroxide in Normal Saline and In Vitro Models
Induces Enhanced Aggregation of Therapeutic IgG due to Hydroxyl Radicals, Molecular Pharmaceutics, 20 (2023) 3033-3048.
S. Bhattacharya, S. Joshi, A.S. Rathore, A native multi-dimensional monitoring workflow for at-line characterization of mAb
titer, size, charge, and glycoform heterogeneities in cell culture supernatant, Journal of Chromatography A, 1696 (2023) 463983.
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National Meeting, San Francisco, USA, April, 2017.

A. S. Rathore, “Multivariate Data Analysis for Biotech Processes: Industrial Case Studies”, Keynote Lecture, 253rd ACS
National Meeting, San Francisco, USA, April, 2017.

A. S. Rathore, “Continuous Processing of Biotech Therapeutics — Enabling Case Studies”, Invited talk, 3rd Annual Biologics
Manufacturing India 2017, Pune, India, February 2017.

A. S. Rathore, "Continuous processing in biopharma manufacturing”, Bioprocessing India 2016, Mohali, India, December,
2016.

A. S. Rathore, “Workshop on Methods for Accelerating Scalable Bioprocess Development”, Workshop co-organized with
Prof. Christoph Herwig, Technical University of Vienna, Vienna, Austria, November, 2016.

A. S. Rathore, "A Masterclass in QbD, QRM and PAT for Bioprocessing Applications”, with Pall Life Sciences, Boston,
USA, October, 2016.

A. S. Rathore, “Industry Implementation of Continuous Manufacturing for Biotherapeutics: Passing Trend or Fundamental
Shift?”, Invited talk, University College London, UK, September, 2016.

A. S. Rathore, “Technology Drivers for Implementation of QbD and PAT in Biopharmaceutical Processes”, Invited talk,
Newcastle University, UK, September, 2016.

A. S. Rathore, “Recent Trends in the Biopharmaceutical Industry”, Invited talk, BioPharma Solutions Workshop, Bangalore,
India, August 2016.

A. S. Rathore, “QbD, PAT, QRM for Production of Pharmaceuticals”, Workshop with DSM Sinochem, Cairo, Egypt, July
2016

A. S. Rathore, “QbD, PAT, QRM for Production of Pharmaceuticals”, Workshop with DSM Sinochem, Alexandria, Egypt,
July 2016

A. S. Rathore, "Quality by Design for Manufacturing of Biopharmaceuticals”, with Pall Life Sciences, Boston, USA, May,
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2016.

A. S. Rathore, “Discussing the application of PAT at the development level for robust processes and consistent quality”,
Invited talk, CPhI’s Process Analytical Technology Workshop, Hyderabad, India, April 2016.

A. S. Rathore, “Development and Commercialization of Biosimilar Products in India: Industrial Challenges and
Opportunities”, Invited talk, BITERM 2016, New Delhi, India, April 2016.

A. S. Rathore, “Aseptic Processing for Production of Pharmaceuticals: QbD, PAT, QRM and Validation”, Workshop with
DSM Sinochem, Bangkok, Thailand, March 2016.

A. S. Rathore, “Development and Commercialization of Biosimilar Products: Challenges and Opportunities”, Invited talk,
BioEpoch-2016, New Delhi, India, March 2016.

A. S. Rathore, " Enabling Continuous Processing for Production of Biotech Therapeutics”, Bioprocessing India 2015,
Chennai, India, December, 2015.

A. S. Rathore, “Challenges with Development of Biotech Therapeutics”, Plenary Lecture, Targeted Proteomics Workshop
and International Symposium, Mumbai, India, December, 2015

A. S. Rathore, “Enabling continuous processing of biotech therapeutics: Case Studies”, Invited talk, BioPharma India
Convention 2015, November, 2015

A. S. Rathore, “Current and Emerging trends in the Biopharmaceutical Industry”, Invited talk, Biocon Limited, October,
2015

A. S. Rathore, " Quality by Design for Production of Biopharmaceuticals”, Short Course, Boston, October, 2015.

A. S. Rathore, “Aseptic Processing for Production of Pharmaceuticals: QbD, PAT, QRM and Validation”, CEP Workshop
with DSM Sinochem, IIT Delhi, New Delhi, October 2015.

A. S. Rathore, “Challenges in Development and Commercialization of Biotech Therapeutics”, Invited talk, 1st Refresher
Course in Course in Life Science & Biotechnology, UGC-Human Resource Development Centre, Jawaharlal Nehru
University, New Delhi, August 2015.

A. S. Rathore, QbD, PAT, Downstream Processing, in Advanced Methods in Bioprocess Development, Workshop co-
organized with Prof. Christoph Herwig, Technical University of Vienna, Vienna, Austria, June, 2015.

A. S. Rathore, “Continuous Processing of Biotech Therapeutics — Enabling Case Studies”, Invited Lecture, Biopartitioning
and Purification Conference 2015, Vienna, Austria, June, 2015.

A. S. Rathore, “Regulatory Issues related to Approval of Biotech Therapeutics”, Invited talk, Tools and techniques in
Biotechnology, BIRAC 1st BIG Conclave, New Delhi, May, 2015.

A. S. Rathore, “Implementation of QbD for Production of Biotech Therapeutics”, Invited talk, Tools and techniques in
Biotechnology, Short Term Training Programme organized by MDU Rohtak, Rohtak, May, 2015.

A. S. Rathore, “Development and Commercialization of Biosimilar Products: Challenges and Opportunities”, Keynote
Lecture, QbD in Pharma Development World Congress 2015, Chandigarh, India, April, 2015.

A. S. Rathore, “Development and Commercialization of Biosimilar Products: Challenges and Opportunities”, Keynote
Lecture, 249th ACS National Meeting, Denver Colorado, March, 2015.

A. S. Rathore, “Implementation of QbD for Development of a Downstream Process for a Therapeutic Biosimilar”, Invited
talk, 249th ACS National Meeting, Denver Colorado, March, 2015.

A. S. Rathore, “Comparison of PAT based Approaches for making Real-Time Pooling Decisions for Process
Chromatography — use of Feed Forward Control”, Invited talk, 249th ACS National Meeting, Denver Colorado, March,
2015.

A. S. Rathore, “Development of PAT based monitoring & control platform for fermentation”, Invited talk, Challenges with
Scale-up, cGMP Production and Data Processing Solutions from Applikon Biotechnology, Workshop from Applikon and
Spinco, New Delhi, March, 2015.

A. S. Rathore, “Implementation of QbD and PAT for Production of Biotech Therapeutics”, Invited talk, Technical University
of Vienna, Austria, December 2014.

A. S. Rathore, “Implementation of QbD for Biopharmaceuticals: Tools and Case Studies”, Bioprocessing India 2014,
Mumbai, India, December 2014.

A. S. Rathore, “QbD based Process Development for Production of Biotech Therapeutics”, Invited talk, Denmark Technical
University, Denmark, June 2014.

A. S. Rathore, “Implementation of QbD and PAT in Biopharmaceutical Processing”, Workshop, Pall Corporation,
Portsmouth, UK, June 2014.

A. S. Rathore, “Creation of a Process Understanding of Chromatographic Performance Loss during Biotherapeutic
Manufacture: A UK-India Partnership”, Invited talk, University College London, London, UK, June 2014.

A. S. Rathore, "Strategies for Accelerating Discovery to Early Stage Development”, Invited Talk, BIRAC 2nd Foundation
Day, New Delhi, March, 2014.

A. S. Rathore, " Implementation of QbD for Biopharmaceuticals: Tools and Case Studies”, Keynote Speaker, PAT & QbD
Forum, Goettingen, Germany, February, 2014.

A. S. Rathore, “Effective scale up, regulatory and standards implementation”, Invited talk, FITT Workshop on Strategizing
IP Management & Biotech Commercialization, IIT Delhi, New Delhi, January, 2014.

A. S. Rathore, “Challenges in and Solutions for Purification of Biotech Therapeutics”, Asian Congress on Biotechnology
2013, New Delhi, India, December 2013

A. S. Rathore, " India Perspective: Recent Trends in the Regulation of Biopharmaceuticals”, Invited talk, CMC Forum Asia
2013, Tokyo, Japan, December, 2013.

A. S. Rathore, "QbD based Process Development for Production of Biotech Therapeutics”, Bioprocessing India 2013, New
Delhi, India, December, 2013.

A. S. Rathore, "Process Validation for Biopharmaceutical Products”, Invited talk, QbD Workshop by GE Healthcare, Tokyo,
Japan, October, 2013.

A. S. Rathore, "Quality by Design: Risk Management and Assessment”, Invited talk, QbD Workshop by GE Healthcare,
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Tokyo, Japan, October, 2013.

A. S. Rathore, "Technology Transfer for Biopharmaceutical Products”, Invited talk, QbD Workshop by GE Healthcare,
Tokyo, Japan, October, 2013.

A. S. Rathore, "Challenges in and Solutions in Bioprocessing”, Invited talk, Biodownstream Technology Course India,
Vellore Institute of Technology, India, September, 2013.

A. S. Rathore, "Challenges in and Solutions for Purification of Biotech Therapeutics”, Invited talk, IIChE (NRC) Lecture
Series, New Delhi, India, September, 2013.

A. S. Rathore, "Comparison with Global Biopharmaceuticals Standards”, Invited talk, BIRAC-CDSA Regulatory Meet:
Demystifying Indian Regulations for Product Approvals, New Delhi, India, July, 2013.

A. S. Rathore, "Best Practices in Scale Up and Manufacturing”, Invited talk, BIRAC-CDSA Regulatory Meet: Demystifying
Indian Regulations for Product Approvals, New Delhi, India, July, 2013.

A. S. Rathore, "Quality by Design for Biopharmaceuticals : An Update”, Invited talk, Pall Corporation, Bangalore, India,
July, 2013.

A. S. Rathore, "Risk Management in Pharmaceutical Development”, Invited talk, Ranbaxy Limited, India, June, 2013.

A. S. Rathore, "Perspective on QbD based process development”, Invited talk, QbD Workshop by GE Healthcare, Mumbai,
India, May, 2013.

A. S. Rathore, "Case Studies in QbD applications for downstream development”, Invited talk, QbD Workshop by GE
Healthcare, Mumbai, India, May, 2013.

A. S. Rathore, "Comparability issues for biosimilars”, Invited talk, QbD Workshop by GE Healthcare, Mumbai, India, May,
2013.

A. S. Rathore et al, “Challenges in and Solutions for Purification of Biotech Therapeutics”, 245th ACS National Meeting,
New Orleans, LA, April, 2013.

A. S. Rathore, “Comparability of Biosimilar Products - Perspectives from the Indian Pharmacopeia Commission”, 2013
IPC-USP 12th Science & Standards Symposium, Delhi, India, April, 2013.

A. S. Rathore, "Establishing Product Comparability”, BIO-ABLE Biosimilars Regulatory Roundtable, New Delhi, March,
2013.

A. S. Rathore, "Global technological advances for process development and analytics of biosimilars”, 4th Annual Biosimilars
India 2013, Mumbai, February, 2013.

A. S. Rathore, "Real time Experience in Filing and Seeking Approvals for New Drug/ INDs”, BIRAC - CDSA Regulatory
Meet, New Delhi, February, 2013.

A. S. Rathore, "Comparability of Biosimilars — A Global Perspective”, Pharma-BioTECH World Conference 2013, Mumbai,
January, 2013.

A. S. Rathore, "Product Comparability for Biosimilars”, Pharma-BioTECH World Conference 2013, Mumbai, January, 2013.

A. S. Rathore, "Risk Management in Quality by Design”, GE Healthcare Seminar, China, November, 2012.

A. S. Rathore, “Technology Transfer of Biotech Processes”, GE Healthcare Seminar, China, November, 2012.

A. S. Rathore, "Case Study 1: Development of Design Space for Upstream & Downstream Process”, GE Healthcare Seminar,
China, November, 2012.

A. S. Rathore, "Process Validation”, Training of the SFDA, Government of China, Shanghai, China, July, 2012.

A. S. Rathore, "Quality by Design: Risk Management and Assessment”, Training of the SFDA, Government of China,
Shanghai, China, July, 2012.

A. S. Rathore, "Production of Biosimilars in India: Challenges and Solutions”, Invited talk, Invictus Oncology, New Delhi,
India, July, 2012.

A. S. Rathore, "Process Analytical Technology Applications for Biopharmaceutical Products”, Recovery of Biological
Products XV, Stowe, USA, July, 2012.

A. S. Rathore, "Process Validation for Biopharmaceutials”, Invited talk, QbD Workshop by GE Healthcare, Lonza, Visp,
Switzerland, June, 2012

A. S. Rathore, "Quality by Design for Biopharmaceuticals: Challenges and Solutions”, Invited talk, Lupin, Pune, India,
March, 2012.

A. S. Rathore, "Trends in Process and Cleaning Validation”, Invited talk, QbD Workshop by GE Healthcare, Mumbai, India,
February, 2012

A. S. Rathore, “Production of Biosimilars in India: Challenges and How IPC can Help”, 2012 IPC-USP 11th Science &
Standards Symposium, Mumbai, India, February, 2012.

A. S. Rathore, "Trends in Process and Cleaning Validation”, Invited talk, QbD Workshop by GE Healthcare, Mumbai, India,
February, 2012.

A. S. Rathore, “Role of Risk Assessment and Management in Implementation of Quality by Design (QbD) for
Biopharmaceuticals”, Invited talk, QbD Workshop by GE Healthcare, Mumbai, India, February, 2012.

A. S. Rathore, "Technology Drivers for Implementation of Quality by Design for Biopharmaceuticals”, Invited talk, QbD
Workshop by GE Healthcare, Mumbai, India, February, 2012.

A. S. Rathore, "Production of Biotech Products in India: Challenges and Solutions”, Invited talk, JSS College of Pharmacy,
Mysore, December, 2011.

A. S. Rathore, "Production of Biotech Products in India: Challenges and Solutions”, Invited talk, JSS College of Pharmacy,
Ooty, December, 2011.

A. S. Rathore, "Process Validation”, Training of the CDSCO, Drug Controller General of India, Government of India, Delhi,
India, December, 2011.

A. S. Rathore, "Quality by Design: Risk Management and Assessment”, Training of the CDSCO, Drug Controller General
of India, Government of India, Delhi, India, December, 2011.

A. S. Rathore, "Need for Cost and Time Efficient Commercialization of Biotech Therapeutics and Technology Drivers for
Achieving It”, Keynote Lecture, EPSRC Centre for Innovative Manufacturing in Emergent Macromolecular Therapies,
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University College of London, London, UK, November, December, 2011.

A. S. Rathore, "Quality by Design based Process Development and Validation”, Invited talk, GE Healthcare China, Shanghai,
China, October, 2011.

A. S. Rathore and Patrick Swann “Quality by Design for Biopharmaceuticals: Concepts and Implementation”, PDA Training
and Research Institute Course Series, Washington DC, USA, September, 2011

A. S. Rathore, "Quality by Design based Process Development”, Invited talk, Sartorius Stedim, Goettingen, Germany, May,
2011.

A. S. Rathore, "Challenges in and Solutions for Purification of Biotech Therapeutics”, Keynote Speaker, European
Downstream Technology Forum, Goettingen, Germany, May, 2011.

A. S. Rathore, "Chromatographic Separations in Biotech Processes”, 5th International Workshop on Chromatographic
Separation, Mixing, Filtration and Drying, Mumbai, India, April, 2011.

A. S. Rathore, “Challenges in Implementation of Quality by Design for Production of Biosimilars in India”, 2011 IPC-USP
10th Science & Standards Symposium, Hyderabad, India, February, 2011.

A. S. Rathore, "Challenges in Development and Commercialization of Biosimilars”, Invited talk, Export Inspection Council
(EIC) India, New Delhi, India, January, 2011.

A. S. Rathore, "Challenges in Development and Commercialization of Biosimilars”, IPC-WHO Collaborative Workshop on
Challenges and Opportunities in Compliance of Current Standards Prescribed in IP 2010, New Delhi, India, December,
2010.

A. S. Rathore, "High Throughput Downstream Technologies to Enable QbD Process Development”, Biologic Manufacturing
World India, Mumbai, India, December, 2010

A. S. Rathore and Patrick Swann “Quality by Design for Biopharmaceuticals: Concepts and Implementation”, PDA Training
and Research Institute Course Series, Washington DC, USA, September, 2010

A. S. Rathore, "Quality Risk Assessment and Management for Biotech Processes”, Interest Group Session on Quality Risk
Management, 2010 PDA/FDA Joint Regulatory Conference, Washington DC, USA, September, 2010.

A. S. Rathore, "Scale-up, Technology Transfer and Process Validation of Biotech Processes in QbD Paradigm”, Invited talk,
United States Food and Drug Administration (FDA), Silver Springs, MD, USA, September, 2010.

A. S. Rathore, "Quality by Design for Biopharmaceuticals”, Invited talk, GE Healthcare Course, Mumbai, June, 2010.

A. S. Rathore, "Role of Risk Assessment and Management in Implementation of Quality by Design”, Invited talk, PAT and
Quality by Design for Biopharmaceuticals, London, United Kingdom, May, 2010.

A. S. Rathore, "Implementation of QbD for Biopharmaceuticals: Roadmap and Case Studies”, Invited talk, 6th Annual
BioProcess International European Conference and Exhibition, Vienna, Austria, May 2010.

A. S. Rathore, "Implications of Quality by Design for a Biopharmaceutical Vendor”, Invited talk, GE Healthcare, Uppsala,
Sweden, December, 2009.

A. S. Rathore, "Development and Commercialization of Biosimilar Products: Challenges and Opportunities”, Biologic India,
Mumbai, India, December, 2009

A. S. Rathore, "Quality by Design for Biotechnology Products and Processes”, Invited talk for Food and Drug Administration
(FDA),NIH Headquarters, Bethesda, MD, September, 2009

A. S. Rathore and Patrick Swann “Quality by Design for Biopharmaceuticals: Concepts and Implementation”, PDA Training
and Research Institute Course Series, Washington DC, September, 2009

A. S. Rathore, "Technology Transfer of Pharmaceutical Processes: Issues and Solutions”, 2009 PDA/FDA Joint Regulatory
Conference, Washington DC, September, 2009

A. S. Rathore, "Roadmap for Implementation of Quality by Design for Biopharmaceuticals”, Invited talk, Intas
Biopharmaceuticals Limited, Ahmedabad, July, 2009.

A. S. Rathore, "Introduction to Quality by Design for Biotech Products”, Invited talk, Vical Corporation, San Diego, June,
2009.

A. S. Rathore and Gail Sofer “Process Validation for Biopharmaceuticals”, PDA Training and Research Institute Course
Series, San Diego, February, 2009

A. S. Rathore, “Application of Process Analytical Technology (PAT) Towards Bioprocessing”, IFPAC Annual Meeting,
Baltimore, MD, January, 2009

A. S. Rathore, "Implementation of QbD for Biopharmaceuticals: Approach and Case Studies”, 2008 PDA/FDA Join
Regulatory Conference, Washington DC, September, 2008

A. S. Rathore et al, “Implementation of QbD for Biopharmaceuticals: Approach, Case Studies and Integration with PAT”,
236th ACS National Meeting, Philadelphia, PA, August, 2008

A. S. Rathore and Gail Sofer “Process Validation for Biopharmaceuticals”, PDA Training and Research Institute Course
Series, San Francisco, March, 2008

A. S. Rathore, "Quality by Design: Case Studies”, 2007 PDA/FDA Join Regulatory Conference, Washington DC, September,
2007

A. S. Rathore et al, “Application of Multivariate Analysis towards Biotech Processes: Case Study of a Cell-Culture Unit
Operation”, 234th ACS National Meeting, Boston, MA, August, 2007

A. S. Rathore, “QbD from Past to Present”, PDA Workshop on QbD for Biopharmaceuticals, Bethesda, MD, May, 2007

A. S. Rathore, “Biotech Processing: Challenges and Approach”, Biotech Symposium, University of California at Los
Angeles (UCLA), Los Angeles, CA, June, 2007

A. S. Rathore, “PAT Application for Biotech Products: Use of Multivariate Analysis”, PDA 2007 Annual Meeting, Las
Vegas, NV, March, 2007

A. S. Rathore and Gail Sofer “Process Validation for Biopharmaceuticals”, PDA Training and Research Institute Course
Series, Las Vegas, NV, March, 2007

A. S. Rathore, “Linking Process Characterization to Process Validation”, Invited Lecture, IBC’s 11th International
Conference on Process Validation, Carlsbad, CA, March, 2007
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A. S. Rathore, "Scale-down Modeling and Determination of Media Lifetime", Invited Lecture, Course on Bioprocess
Purification Process Development, ASME, Montreal, CA, October, 2006

A. S. Rathore et al," Technology Transfer of Biotech Processes: Issues and Solutions", Lecture, 232nd ACS National
Meeting, San Francisco, CA, September, 2006.

A. S. Rathore, "Interplay of Chromatographic and Electrophoretic Processes in CEC", Lecture, HPLC 2006, San Francisco,
CA, June, 2006.

A. S. Rathore et al, "Challenges in Applying PAT towards Biotech Processing", Lecture, CaSSS’ Application of Process
Analytical Technology in the Biotechnology Industry, San Francisco, CA, June, 2006.

A. S. Rathore, "Process Characterization, Validation and Monitoring", Invited Lecture, 2006 PDA Workshop on Biotech
Process Validation, Anaheim, CA, April, 2006.

A. S. Rathore et al, "Process Analytical Technology (PAT) Applications for Downstream Unit Operations", Invited Lecture,
2006 PDA Annual Meeting, Anaheim, CA, April, 2006.

A. S. Rathore, "Scale-down Modeling and Determination of Media Lifetime", Invited Lecture, Course on Bioprocess
Purification Process Development, ASME, Seattle, WA, September, 2005.

A. S. Rathore et al, "Comparison of Different Harvest Approaches for Harvest of a Therapeutic Protein Product from High
Cell Density Yeast Fermentation Broth", Invited Lecture, IBC’s 2nd Annual BioProcess International Conference, Boston,
MA, September, 2005.

A. S. Rathore et al," Process Analytical Technology Applications with Biotechnology Unit Operations", Invited Lecture,
IBC’s Conference on Process Analytical Technology, Vienna, VA, June, 2005.

A. S. Rathore," Validation of Chromatography and Membrane Media Lifetime", Invited Lecture, IBC’s Conference on
Process Validation, San Diego, CA, March, 2005.

A. S. Rathore et al," Use of Immobilized Use of Immobilized Metal Affinity Chromatography as a Capture Mode for
Purification of a Microbial Product ", Invited Lecture, 229th ACS National Meeting, San Diego, CA, March, 2005.

A. S. Rathore et al," Use of Electrokinetic Measurements for Characterization of Columns used in Capillary
Electrochromatography ", Invited Lecture, 229th ACS National Meeting, San Diego, CA, March, 2005.

A. S. Rathore et al," Interplay of Chromatographic and Electrophoretic Processes in Capillary Electrochromatography ",
Invited Lecture, Pittcon 2005, Orlando, FL, February, 2005.

A. S. Rathore et al," Case Study on Scale-up and Scale down in Biopharmaceutical Production”, Invited Lecture, IBC/
Bioprocess International Conference, Boston, MA, October, 2004.

A. S. Rathore," Production Scenario I: Scale-up of a Typical Recombinant Protein Process", Invited Lecture, Course on
Bioprocess Purification Process Development, ASME, Atlanta, GA, October, 2004.

A. S. Rathore et al," Scale-down Modeling and Characterization of a Protein Refolding Step", Lecture, 227th ACS National
Meeting, Anaheim, March 28-April 1, 2004.

A. S. Rathore et al," Use of Scale-down Models in Support of Process Validation", Invited Lecture, IBC’s Conference on
Process Validation, San Diego, CA, February, 2004.

A. S. Rathore," Production Scenario II: Scale-up of a Typical Recombinant Protein Process", Invited Lecture, Course on
Bioprocess Purification Process Development, ASME, New Orleans, LA, October, 2003.

A. S. Rathore, "Optimization of an Osmotic Shock Procedure for Isolation of a Protein Product Expressed in E. coli", Lecture,
ACS 2003, New Orleans, LA, March, 2003.

A. S. Rathore," Explore an Approach to Process Validation for an Acceptable Validation Package", Invited Lecture, Course
on Process Validation, Barnett International, Philadelphia, PA, January 2003.

A. S. Rathore," Joule Heating in Capillary Electrochromatography”, Lecture, ACS 2002, Boston, MA, August 2002.

A. S. Rathore," Enhancement of Electroosmotic Flow in Capillary Electrochromatography", Lecture, HPLC 2002, Montreal,
Canada, June 2002.

A. S. Rathore," Development and Large Scale Demonstration of Enhanced Purification Process for Pegvisomant/
SomavertTM Bulk Intermediate", Lecture, TECH 2002, St. Louis, MO, May, 2002.

A. S. Rathore," Challenges in Purification of Biotechnology Products", Invited Lecture, Washington University at St. Louis,
St. Louis, MO, October, 2001.

A. S. Rathore," Process Characterization of Chromatography Steps ", Lecture, TECH 2001, St. Louis, MO, May, 2001.

A. S. Rathore, "Introduction to Liquid Chromatography", Lecture, Pharmacia Pilot Plant, St. Louis, MO, October, 2000.

A. S. Rathore, " Resin screening for optimization of chromatographic separations", Lecture, TCM Tech 2000, May, 2000.

A. S. Rathore, "Resin screening for optimization of chromatographic separations", Lecture, 219th ACS National Meeting,
San Francisco, CA, March, 2000.

A. S. Rathore et al, "Axial nonuniformities of electric field and electrosmotic flow in columns used in capillary
electrochromatography", Lecture, 9th Frederick Conference on Capillary Electrophoresis, Frederick, MD, October, 1998.
A. S. Rathore et al, "Flow of ions and bulk fluid in CEC", Invited Lecture, Northeastern University, Boston, MA, October,

1998.

A. S. Rathore , "Distribution of electrosmotic flow in capillary electrochromatographic columns”, Invited Lecture, Sandia
National Laboratory, Livermore, CA, May, 1998.

A. S. Rathore et al, "Axial nonuniformities and flow in columns for capillary electrochromatography", Lecture, HPLC'98,
St. Louis, MO, May, 1998.

A. S. Rathore , "Studies on separation of peptides and proteins by CE and LC", Invited Lecture, Indian Institute of Sciences
(IISc), Bangalore, India, November, 1997.

A. S. Rathore et al, "Migration parameters in HPLC, CZE and CEC", Lecture, CEC Workshop, HPCE'97, Anaheim, CA,
January, 1997.

A. S. Rathore et al, "Enhancement of electrosmotic flow at high electric field in CEC", Lecture, HPCE'97, Anaheim, CA,
January, 1997.

A. S. Rathore et al, "Displacement chromatography with on-column isomerization of feed components”, Lecture, ACS
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Annual Spring Meeting, New Orleans, March, 1996.
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