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10 Appendices 

10.1 Appendix A: Taxonomical authentication of Piper longum fruits 
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10.2 Appendix B: Institutional Animal Ethic Committee (IAEC) Certificates 
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10.3 Appendix C: Acute oral toxicity report of standardized extract 

 

 



Appendices 

348 
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10.5 Appendix E: Skills learned during Ph.D. tenure 

10.5.1.1 Instrumental skills 

Handling, method development, validation, data analysis, and interpretation of 
• In-vivo bioimager (PhotonIMAGER Optima, Biospacelab, France) 
• HPTLC (CAMAG, Switzerland) 
• HPLC (Agilent 1260 Infinity II, Agilent, USA; 1525 Waters® Corporation, 

Milford, MA, USA) 
• Fluorescence spectrophotometer (Fluorolog-Horiba, Jobin Yvon, France) 
• Rheometer (DV-II+ digital viscometer, Brookfield Engineering, USA; MCR 

72, Anton Paar GmbH, Austria)  
• FTIR (Bruker Alpha II, Germany; Shimadzu. Japan) 
• Particle size analyzer (Zetasizer Pro, Malvern Panalytical Ltd., UK) 
• Dissolution apparatus IP/BP/USP:(Electrolab, India) 
• Contact angle/ Drop shape analyzer (DSA25S, KRÜSS GmbH, Hamburg, 

Germany)  
• Biochemistry analyzer (CHEM-5 Plus v2, Erba, Mannheim, Germany) 
• Polarized Light Microscopy (Radical RXLr-5, New Delhi, India) 
• Inverted microscopy (Victory Plus, Dewinter, New Delhi, India) 
• Optical microscopy (Magnus MLX Plus, Olympus Opto Systems India Pvt. 

Ltd., Uttar Pradesh, India) 
• Multimode reader (SpectraMax M5, Molecular Devices, USA; Bio-Rad 

Laboratories, Munchen, Germany) 
• DSC equipment (DSC 60 Plus, Shimadzu, Japan) 
• TGA apparatus (Shimadzu TGA-50 analyzer, Shimadzu, Japan)  

 

10.5.1.2 Software skills 

Statistical and graphical programming software 
• Origin (Version 9.8.0.200, OriginLab Corporation, MA, USA) 
• GraphPad Prism (Version 5.01, GraphPad Software, Inc., San Diego, USA) 
• Image J (NIH, Bethesda, Maryland) 
• PK Solver (Microsoft Corporation, USA) 

Optimization software 
• Design Expert (Version 12, Stat-Ease, MN, USA) 

Chemical graphics software 
• ChemDraw Ultra (Version 12.0.2, USA) 

Image editing and processing software 
• Adobe Photoshop (Version 21.2.2 20200807, USA) 

In-silico docking and visualization software 
• Auto Dock Vina (Version 1.2.0, Scripps Research Institute, USA) 
• BIOVIA Discovery Studio (Version 4.5, Dassault Systemes BIOVIA, USA) 

Referencing software 
• Endnote (Version: Bld12062, ClarivateTM, USA) 

Instrumental software 
• FluorEssence TM (Version 3.5.1.2, Horiba, HORIBA, France) for 

Fluorescence 
• WinCATS software (Version 1.4.7.2018, CAMAG, Switzerland) for HPTLC 
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• Open LAB CDS EZChrom Workstation VL software (Agilent, USA) for 
HPLC 

• Zen (Blue edition) software (Version 3.6, Carl Zeiss Microscopy, GMBH, 
Germany) for CLSM 

• Opus (Version 7.0, Bruker, Ettlingen, Germany) for ATR-FTIR 
• ProCam software (Radical Version 3.7, India) for Polarized light microscopy 
• RheoCompassTM software (Version 1.3, Anton Paar GmbH, Austria) for 

Rheometer 
• ZS Xplorer software (Version 2.3.1, Malvern Panalytical Ltd., UK) for Particle 

size analyzer 
• Magvision software (Version x36, 3.7.6820, Olympus Opto Systems India Pvt. 

Lt d., India) for Optical Microscopy 
• Softmax Pro software (Version 3.12, Molecular Devices, USA) for Multimode 

reader 
 

10.5.1.3 Academic skills 

• Conceptualizing, designing, and writing founded project proposal 
• Mentoring UG and PG students 
• Teaching assistant to various subjects in UG and PG courses 
• Documentation (Inventory management, stock, purchase, bills, etc.) 

 
10.5.1.4 Independent experimental designing, feasibility analysis, and execution 

• Conduction of pharmaceutical, analytical, and biological experiments 
• Data analysis, validation, and interpretation 
• Independent planning, manuscript writing, and communication 
 

10.5.1.5 Presentations 

• Poster presentation on “Development and characterization of Piper longum 
extract-based solid dispersion for melanoma therapy” in the 3rd International 
Conference On “Innovations in Chemical, Biological and Pharmaceutical 
Sciences (ICBPS-2023), held on 23-25th November 2023 organized by GLA 
University, Mathura, Uttar Pradesh, India. 

• Poster presentation on “Development and characterization of ultra-flexible 
nanovesicular transgelosome of Piper longum for melanoma therapy” in 
International Conference on “Drug Development and Dug Delivery (CD4)” 
held on 21-22nd November 2023 organised by University of Lucknow, 
Lucknow, Uttar Pradesh, India. 

• Hydrothermal-engineered biomass-derived carbon nanodots for antioxidant 
and metal-sensing activity International Conference on Nanotechnology for 
Better Living (ICNBL-2023), NIT Srinagar, Jammu and Kashmir, India 

• Exhibition and scientific poster presentation on the theme: Rural Health Care 
(Rational drug use) on the occasion of “Republic Day 2023 & Establishment 
Day of the University (Basant Panchami) procession” Organized by: IIT 
(BHU), Varanasi, Uttar Pradesh, India. 
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• Cinnamon oil & clove oil based microemulsion & microemulsion based gel of 
disulfiram for treatment of melanoma presented on “International Conference 
on Advanced Material for Better Tomorrow (AMBT)-2021” during July 13-
17, 2021, organized by by IIT (BHU) in association with Society for 
Interdisciplinary Research in Materials & Biology (SIRMB). 

• Poster presentation on “Antibacterial evaluation and in vitro Antioxidant 
activity of Neptunia oleracea”, International Conference on Bioengineering & 
Regenerative Medicine (ICBR 2020) School of Biochemical Engineering, 
IIT(BHU) 2020) School of Biochemical Engineering, IIT(BHU) Date 27th  
February 2020 29th  February 2020. 

 

10.5.1.6 Conferences, seminars, and workshops 

• One day hands on training on “Particle Size, Shape Analysis assisted by 
AI/ML in Pharmaceutical Formulation and Development” 29th September 
2023 at Department of Pharmaceutical Engineering and Technology, IIT 
(BHU), Varanasi, Uttar Pradesh, India. 

• Rastrita Bigyan Sangosthi, “Aushadh Vigyaan kee Adyatan Praudyogikee: 
Vartamaan aur Bhavish”, 27th May 2023, Department of Pharmaceutical 
Engineering and Technology, IIT (BHU), Varanasi, Uttar Pradesh, India. 

• Webinar on Advanced Research on Phytochemistry and Its Impact, organized 
by Gitanjali College of Pharmacy on 29th June 2022. 

• International Conference on Advanced Material for Better Tomorrow 
(AMBT)-2021, during July 13-17, 2021, organized by IIT (BHU) in 
association with the Society for Interdisciplinary Research in Materials & 
Biology (SIRMB). 

• SPARC sponsored International Workshop on Neurobiology of Pain & Itch 
being organized by IIT (BHU), Varanasi, from 29th June 2021 to 03rd July 
2021. 

• Workshop on “Basics of Flow Cytometry and its Applications in Biomedical 
Sciences” at Department of Biotechnology, Babasaheb Bhimrao Ambedkar 
University (BBAU), Lucknow. 

• International Conference on Bioengineering & Regenerative Medicine (ICBR 
2020) School of Biochemical Engineering, IIT(BHU) 2020) School of 
Biochemical Engineering, IIT(BHU) Date 27th February 2020 to 29th February 
2020 

 


