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sequence 5’TCGGAGTCAACGGATTTGY’ and reverse primer
5’CAACAATATCCACTTTACCAGAG3’) as reference by using Taq polymerase
(TAKARA R001A) with 35 repetitive cycles of denaturation at 95 °C for 25 sec, annealing
at 59 °C for 30 sec and extension 72 °C for 35 sec followed by final extension at 72 °C
for 7 min. PCR products were run on 2% agarose gel and dosimetry calculation were

performed.

2.9 STATISTICAL ANALYSIS

Using the Origin 2021 software (OriginLab Corporations, USA), the independent
Student’s t-test and one-way ANOVA with the Tukey test were used to statistically
analyse the in vitro and in vivo data. Statistical significance was defined at a P-value <

0.05. The data are shown as mean £SD.
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and 6.8) for more than 24 h when tested in vitro. The cytotoxicity analysis indicated that
SP NPs exhibited good biocompatibility in mouse fibroblast (L929) cell lines and
displayed negligible hemolytic behaviour on rat RBCs. To evaluate the effect of SP NPs
on promoting WH, we prepared SP NPs impregnated nanoformulation using an
oleaginous ointment base for enhancing residence time and smooth application during
application. The nanoformulation is non-irritant for rat's skin. Both NO and PNAG NPs
show synergistic effects on cutaneous WH by enhancing granulation tissue formation,
collagen depositions, angiogenesis and regulating cytokines and chemokines and may
prove superior compared to the traditional treatment methods. Therefore, SP NPs and SP
nanoformulation is a versatile NO-releasing formulation with a promising future in

regenerative medicine and is paramount for therapeutic technology.
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observed differential responses emphasize the need for a nuanced understanding of the

interactions of MONPs with biological systems. Further investigation of the underlying

mechanisms may provide insight into safe biomedical applications of these materials.
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Appendix

MALDI-TOF Experiment of PNAG NPs and SP NPs

To measure the molecular weight MALDI-TOF experiments were performed for PNAG
NPs and SP NPs using CDCI13 and DMSO-d6 solvent (1:1) and using dithranol matrix.

The molecular weight and PDI wer calculated suing the following equations 1-3.

Mn =2 e (1)
_ ¥ Mi?Ni

Mw = Sui o @)

PDI = = - 3)

Where, Mn is number average molecular weight, Mw is weight average molecular
weight, PDI is polydispersity Index, Mi is the mass of the ‘I’ oligomer and Ni is number

of the i oligomer.

Results

To determine the average molecular weight, the MALDI-TOF spectrum was obtained
(Figure 1A: PNAG NPs) and (Figure 2A: SP NPs) and results showed that the Mn, Mw
and PDI for PNAG NPs are 1614.42, 1661.49 and 1.02 and for SP NPs 1709.17, 1801.05

and 1.05, respectively.
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Figure 1A: MALDI-TOF spectra of PNAG NPs, showing Mn, Mw and PDI as 1614.42, 1661.49 and 1.02, respectively.



Appendix

El
8 1357.516
" ==
c
=
1418.689
1418689
6000 i
1433.574
1448.623
4000
1596.931
1656.934
1805.209
1269.403 1899412
= 1
1 1690.697
2000 N
707.912 2043.571
— —_—
2151839 5253926
1976.859 : i
‘ 2195.572 2525383 2717.203
1956.525, e 2444.079 | . 3018.008
i i 2631.314 | 2778807 2942.766 | 3133273
04
T T T T T T T T T 7
1500 2000 2500 3000 3500 4000
m/z

Figure 2A: MALDI-TOF spectra of SP NPs, showing Mn, Mw and PDI as 1709.17, 1801.05 and 1.05, respectively.
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3. Diploma in Pharmacy
Government Polytechnic, Kashipur, Uttarakhand, India Jul 2004 - Jun 2006

2. Intermediate
Government Inter College, Lalkuan, Nainital, Uttarakhand, India Jul 2001 - Jul 2003

1. Highschool
Government Inter College, Lalkuan, Nainital, Uttarakhand, India Jul 1999 - Jun 2001

TRAINING COURSES

5. Flow Cytometry fora Comprehensive Understanding of its Usefulness in Basic, Applied &
Clinical Research
Department of Biochemistry, Institute of life sciences, Banaras Hindu University, Varanasi,
Nov 2022 - Nov 2022

4. Spectroscopic, Chromatographic, Bioanalytical & Imaging Techniques, Central University of
Punjab, Bhatinda, Punjab Nov 2022 - Nov 2022

3. LaTeX for Beginners, IEEE IAS student chapter and IEEE student Chapter Jul 2018 - Jul 2018

2. Course on Computer Concepts, National Institute of Electronics and Information
Technology Aug 2016 - Aug 2016

1. Recent Prospective and Alternatives to Animals on Experimental Pharmacology, Devsthali
Vidyapeeth, College of Pharmacy Oct 2013 - Oct 2013

AWARDS

8. Best Poster Award: Gas Therapy for Chronic Wound Healing (Advanced Functional Materials:
Future Perspectives)

7. Awarded to participate in DST-Sponsored the 7-day Residential STUTI Workshop at Central
University of Punjab.

6. Institute Teaching Assistantship: Indian Institute of Technology (BHU), Varanasi; Awarded for
doing PhD at IIT (BHU), MHRD, India

5. Received Scholarship from MHRD, Govt. of India for M. Pharm (Pharmaceutics)

4. GATE Qualified 2009: Indian Institute of Technology, Roorkee, Uttarakhand

3. Registered Pharmacist, Uttarakhand Pharmacy Council, Dehradun.

2. Qualified, National Level Pharmacy Talent Search Examination, Organized by Pharma Helpline
Society, Jaipur, Rajasthan, India

1. Qualified, Pharmacy Talent Search Examination, Organized by Pharma Publications, Delhi,
India

PROJECTS

2. Development of Polymeric Nanomedicine for Accelerating Tissue Regeneration and

Biological Activity Assessment of Antimicrobial Components
Active Researcher Dec 2017 — Present
Preparation and characterization of biocompatible PNAG NPs (35 nm), and loaded
with nitric oxide, enhance proliferation & migration of L929 cells, demonstrates 31%
higher efficiency in vivo (rat model). Reduces TNF-a & IL6 and IL1{, results in reduced
inflammation. Increases IGF-1 promote angiogenesis. Thus, offers promising solution with
regenerative & skin restoration potential in wound healing.
1. Effect of Melt Sonocrystallization on Physicochemical, Pharmacotechnical and
Pharmacokinetic Properties of Piroxicam
Active Researcher July 2009- June 2011
Solubility enhancement of poorly soluble API without the use of any excipient.
PUBLICATIONS
(A) Guest Editor (Topic: Nano- Preparations in the Design of Drug Delivery
Systems)
Frontiers in Nanotechnology
https://www.frontiersin.org/research-topics/63849/nano-preparations-in-the-
design-of-drug-delivery-systems
(B) JOURNAL ARTICLES
15. Paik P., Wasnik, K., Gupta, P. S., Singh G., Maity S., Patra S., Pareek D., Kumar S., Rai V.,
Prakash R., Acharya A., Maiti P., Mukherjee, S., and Mastai Y (2023). Neurogenic and
Angiogenic poly(N-acryloylglycine)-co-(acrylamide)-co-(N-acryloyl-glutamate) Hydrogel:
Preconditioning Effect Under Oxidative Stress and use in neuroregeneration. Journal of Materials
14, Chemistry B, DOI https://doi.org/10.1039/D4TB00243A (IF: 7)




13.

12.

11.

10.

Patra, S., Pareek, D., Gupta, P. S., Wasnik, K., Singh, G., Yadav, D. D., Mastai, Y., & Paik, P.
(2024). Progress in Treatment and Diagnostics of Infectious Disease with Polymers. ACS
Infectious Diseases, 10(2), 287-316. https://doi.org/https://doi.org/10.1021/acsinfecdis.3c00528
(IF: 5.3)

Gupta, P. S., Wasnik, K., Patra, S., Pareek, D., Singh, G., Yadav, D. D., Maity, S., & Paik, P.
(2024). Nitric oxide releasing novel amino acid-derived polymeric nanotherapeutic with anti-
inflammatory properties for rapid wound tissue regeneration. Nanoscale, 16(4), 1770-1791.
https://doi.org/10.1039/D3NR03923D (IF: 8.3)

Gupta, P. S., Wasnik, K., Singh, G., Patra, S., Pareek, D., Yadav, D. D., Tomar, M. S., Maiti, S.,
Singh, M., & Paik, P. (2023). In vivo potential of polymeric N-acryloyl-glycine nanoparticles with
anti-inflammatory activities for wound healing. Materials Advances, 4(20), 4718-4731.
https://doi.org/https://doi.org/10.1039/D3MAQ0378G (IF:5)

Wasnik, K., Gupta, P. S., Mukherjee, S., Oviya, A., Prakash, R., Pareek, D., Patra, S., Maity, S.,
Rai, V., Singh, M., Singh, G., Yadav, D. D., Das, S., Maiti, P., & Paik, P. (2023). Poly(N-
acryloylglycine-acrylamide) Hydrogel Mimics the Cellular Microenvironment and Promotes
Neurite Growth with Protection from Oxidative Stress. ACS Applied Bio Materials, 6(12), 5644-
5661. https://doi.org/https://doi.org/10.1021/acsabm.3c00807 (1F:4.7)

Pandey, M., Wasnik, K., Gupta, S., Singh, M., Patra, S., Gupta, P. S., Pareek, D., Maity, S., Tilak,
R., & Paik, P. (2022). Targeted specific inhibition of bacterial and Candida species by
mesoporous Ag/Sn—SnO2 composite nanoparticles: in silico and in vitro investigation. RSC
Advances, 12(2), 1105-1120. https://doi.org/https://doi.org/10.1039/D1RA07594B (IF:3.9)
Panigrahi, G., Medhi, H., Wasnik, K., Patra, S., Gupta, P. S., Pareek, D., Maity, S., Mandey, M.,
& Paik, P. (2022). Hollow mesoporous SiO2-ZnO nanocapsules and effective in vitro delivery of
anticancer drugs against different cancers with low doses of drugs. Materials Chemistry and
Physics, 287, 126287. https://doi.org/https://doi.org/10.1016/j.matchemphys.2022.126287
(IF:4.6)

Maity, S., Tomar, M. S., Wasnik, K., Patra, S., Modak, M. D., Gupta, P. S., Pareek, D., Singh,
M., & Paik, P. (2022). Azadirachta indica Seed Derived Carbon Nanocapsules: Cell Imaging,
Depolarization of Mitochondrial Membrane Potential, and Dose-Dependent Control Death of
Breast Cancer. ACS Biomaterials Science & Engineering, 8(8), 3608-3622.
https://doi.org/https://doi.org/10.1021/acsbiomaterials.2c00463 (IF:5.7)

Pandey, M., Singh, M., Wasnik, K., Gupta, S., Patra, S., Gupta, P. S., Pareek, D., Chaitanya, N.
S. N., Maity, S., Reddy, A. B. M., Tilak, R., & Paik, P. (2021). Targeted and Enhanced
Antimicrobial Inhibition of Mesoporous ZnO-Ag20/Ag, ZnO—CuO, and ZnO-Sn0O2 Composite
Nanoparticles. ACS Omega, 6(47), 31615-31631.
https://doi.org/https://doi.org/10.1021/acsomega.1c04139 (IF:4.1)

Agarwal, D. S. K., Salis, D. V. E., Raja, D. K. B., Karthikeyini, D. C., Gupta, P. S., & Saravanan,
D. (2021). Experience of treating COVID-19 with hydroxychloroquine and azithromycin: New
Delhi, India. Turkish Journal of Physiotherapy and Rehabilitation, 32(3), 795-804. (Scopus)
Amgoth, C., Dharmapuri, G., Patra, S., Wasnik, K., Gupta, P. S., Kalle, A. M., & Paik, P. (2021).
'Plate-like-coral' polymer particles with dendritic structure and porous channels: Effective delivery
of anti-cancer drugs. Journal of Applied Polymer Science, 138(19), 50386.
https://doi.org/https://doi.org/10.1002/app.50386 (IF:3.0)

Patra, S., Singh, M., Wasnik, K., Pareek, D., Gupta, P. S., Mukherjee, S., & Paik, P. (2021).
Polymeric Nanoparticle Based Diagnosis and Nanomedicine for Treatment and Development of
Vaccines for Cerebral Malaria: A Review on Recent Advancement. ACS Applied Bio Materials,
4(10), 7342-7365. https://doi.org/https://doi.org/10.1021/acsabm.1c00635 (IF:3.25)

Gupta, N., & Gupta, P. S., (2020). COVID-19 pandemic-acute health challenges for the human
beings: a systematic review. International Journal of Pharmaceutical Sciences Review and
Research, 33-44. (Scopus)

Gupta, P. S., Sharma, V., & Pathak, K. (2013). Melt sonocrystallized piroxicam for oral delivery:
particle characterization, solid state analysis, and pharmacokinetics. Expert Opin Drug Deliv,
10(1), 17-32. https://doi.org/10.1517/17425247.2013.736961 (IF:6.6)

Gupta, N and Gupta, P. S., (2016). Pharmaceutical Industry and Price Policy in India.
International Journal of Commerce and Social Science, 6(2), 35-42. (UGC care listed)

(C) PATENTS

Patent application filed for "Evaluation of in vitro antidiabetic & anti-inflammatory activities of
poly herbal extraction on Sprague Dawley rats, Application No.: 202311048759 A, dated:
August 8th, 2023

A nano-formulation and a method of preparation thereof, Patent Application No.: 02311051276,
date of filing: 31-07-2023.

A Polymeric Nanoparticle Formulation And A Method Of Preparation Thereof, Patent
Application No.: 202311041625, June 19, 2023

A polymeric nano-hydrogel composition and a method of preparation thereof Patent Application
No.: 202311038604, Date of filing: June 5th, 2023

Patent application filed for Amesoporous anti-microbial nanocomposite and a method of
preparation thereof, Application No.: 202011031802, dated: July 24, 2020"



2. Patent application filed for A method of synthesizing carbon dots and a product thereof,
Application No.: 202011018557, dated: April 30th, 2020.

1. Patent application filed for I-Spray: Intelligent Thief Identifier Through UV-Gel Spray, Application
No. 201921005024, Dated: Feb 8th, 2019.

(D) BOOK CHAPTERS
Rani S and Gupta P. S. (2024). Nanomaterials in Regenerative Medicine: Designing Biomimetic
Scaffolds for Stimuli-Responsive Tissue Engineering. In Priyadarshini E and Parambil AM (Ed.),
Emerging Nanomaterisla in Biomedical Science, Nova Science Publishers (Communicated)

2. Gupta, P. S., Wasnik, K., Patra, S., Pareek, D., Singh, M., Maity, S., Pandey, M., & Paik, P.
(2022). A Review on Biodegradable Polymeric Materials for Bone Tissue Engineering (BTE)
Applications. In M. S. J. Hashmi (Ed.), Encyclopedia of Materials: Plastics and Polymers (pp.
498-531). Elsevier. https://doi.org/https://doi.org/10.1016/B978-0-12-820352-1.00149-8

1. Patra, S., Singh, M., Pareek, D., Wasnik, K., Gupta, P. S., & Paik, P. (2022). Advances in the
Development of Biodegradable Polymeric Materials for Biomedical Applications. In M. S. J.
Hashmi (Ed.), Encyclopedia of Materials: Plastics and Polymers.
https://doi.org/https://doi.org/10.1016/B978-0-12-820352-1.00129-2

(E) Abstracts Submitted in Conferences and Seminars Attended

11. D Pareek1*, K Wasnik1, PS Gupta1, S Patra1, G Singh1, DD Yadav1, Y Mastai2, P Paik1*,
Amino acid-based polymer nanocapsules stimulate naive macrophages and protect them from
oxidative damage during controlled drug release, Michael Sela Symposium, to be held during
7th June, 2023 to 8th June, 2023 at Weizmann Institute of Science , Israel.

10 Sukanya Patra1, Chander Amgoth2, Prem Shankar Gupta1l , Kirti Wasnik1, Divya Pareek1,
Pradip Paik1* , Thermosensitive Porous Polymeric Film of (pNIPAM)-b-(PCL) for Control Drug
Delivery, Mahatma Gandhi University Kerala (12-05-2023)

9. International Conference on Nanotechnology: Opportunities and Challenges ICONC 2022. Oral
presentation: Kirti Wasnik1, Prem Sankar Gupta1, Sukanya Patra1 , Divya Pareek1, Pradip
Paik1, Novel Nanopolymer: Synthesis Characterization And Application For Cancer Treatment
Without Conventional Drugs Jamia Millia Islamia, Date: 28-30th Nov, 2022

8. International Conference on Nanotechnology: Opportunities and Challenges ICONC 2022.
Poster: Delivery of nitric oxide through polymer nanoparticles for chronic wound healing, Jamia
Millia Islamia, Date: 28-30th Nov, 2022

7. International Conference on Drug Discovery 2022 ICDD 2022. Kirti Wasnik1, Prem Sankar
Gupta1, Alagu Oviya1, , Sukanya Patra1, Divya Pareek1,Pradip Paik1*, Novel Nanopolymer
for poor prognosis cancer treatment without Conventional Drugs in heparanase driven
malignancies, BITS Pilani, K. K. Birla Goa Campus and Schrodinger, 10-11" November, 2022

6. International Conference on Science and Technology of Polymers and Advanced Materials
through Innovation, Entrepreneurship and Industry MACRO-SPSI 2022. Poster: Kirti Wasnik1,
Prem Sankar Gupta1, Divya Pareek1, Sukanya Patra1, Pradip Paik1, Anti-tumorigenic
characteristics of poly (N-Acryloyl-glycine- acrylamide) co-polymeric hydrogel NCL-Pune, 2-4th
November, 2022

5. International Conference on Science and Technology of Polymers and Advanced Materials
through Innovation, Entrepreneurship and Industry MACRO-SPSI 2022: Poster: Prem Sankar
Gupta1 Kirti Wasnik1, Divya Pareek1, Sukanya Patra1, Pradip Paik1 Nitric oxide realising
polymer for wound healing, NCL-Pune, 2- 4th November, 2022.

4. Advanced functional materials; future perspectives 2022. Prem Sankar Gupta1 Kirti Wasnik1,
Divya Pareek1, Sukanya Patra1, Pradip Paik1 , Gas therapy for chronic wound healing, Dr. B.
R. Ambedkar, National Institute of Technology Jalandher. 6-8th August, 2022 (Awarded Best

poster).

3. International Conference on Nanotechnology: Opportunities and Challenges, November 28-30,
2022; ICNOC 2022, Jamia- Miliyalshlamia, New Delhi

2. International Conference on Science and Technology of Polymers and Advanced Materials

through Innovation, Entrepreneurship and Industry, 2 to 4th November, 2022; SPSI-MACRO-
2022, CSIR-NCL, Pune, Indian Institute for Science Education and Research, Pune.

1. International Conference on “Advanced Functional Materials: Future Perspectives” 6th to 8th
August, 2022; AMFP-2022, Dr.B. R. Ambedkar NIT, Jalandhar, Sant Longowal Institute of
Engineering and Technology, Longowal, Université de Bejaia, Defence Institute of Advanced
Technology, Pune- Best Poster Award Winner

DECLARATION
| Prem Shankar Gupta, hereby declare that the information given is correct and best to
my knowledge. If any discrepancy is found in the information, then | will be solely
responsible.

Date:
Place: Prem Shankar Gupta



