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Three Day International Virtual Workshop
On

Research Article Writing, Editing and Publishing

This is to Certify that Dr. Man Mohan, Assistant professor chemistry ABVGC Sunni Shimla
Himachal Pradesh has participated in the Three Day International Virtual Workshop on Research
Article Writing, Editing and Publishing Jointly Organized by Lavender Literary Club, India, Cape
Comorin Trust, India, Malaysian Industrial Relations & Human Resource Association (MIRHA),
Malaysia from 12 — 14 October 2023
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Dr. Lameer Gulzar Dr. R. 8. Regin Silvest Dr. Frank Joison Sathya
Organizing Seerelary Cape Comorin Trust President, Lavender Literary Club
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Research Solutions

Certificate of Completion

e ¢ « This Certificate is proudly presented to = ¢ »

DR MAN MOHAN

For successful completion of the Online Faculty Training Program on “Design, Development and Launch of Value
Added Course Using Power of Al". During the program, participants received the detailed hands on training on
applications of Artificial intelligence to create in demand online value added courses. The training Program was
conducted from 8th January to 12th January, 2024 by Accreditation, Rankings and Certification Network of India

(ARCNET India), an academic venture of CliMed Research Solutions, Gurugram, Haryana.

\ 1o
Dr Ajit Singh Dr MS Rathore
President, ARCNET India Trainer

CEQ, CliMed Research Solutions NAAC Accreditation

POVA 6 Pro 5G 24mm f/1.89 1/25s 1SO5486



~
CliMed
\\ /

—

CERTIFICATE OF PARTICIPATION

This certificate is proudly presented to

DR MAN MOHAN

For attending an Orientation Program on NAAC Accreditation and
Documentation (2 Hours)” conducted by Accreditation Rankings and
Certification Network of India (ARCNET India) and CliMed Research
Solutions, India, on 29 October 2023.

1% CliMed 7|
DR. MAHENDRA SINGH RATHORE \Q\\__/ /%) DR. AJIT SINGH
NAAC ACCREDITATION TRAINER AT "_f§"°- EXECUTIVE DIRECTOR, ARCNET INDIA

—— PG
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Amrit Mahotsav

S.C.V.B. Govt. College Palampur (H.P.)

Faculty Development Programme
| Dec. 20-28, 2023

Certificate ‘

This is tocertifythatMr./Ms./Df ....... MM ..... Mb"\‘u’\ .....

participated/aetivered invited tatk/cheired a session in one week Faculty Development Programme
on “ Research Methodology - Tools and Techniques” from Dec. 20-28, 2023. This Faculty

¥
Development Programme was conducted in online mode and the participant has obtained GRADE.Q..

. C n(,gﬂ?‘%t Orghézﬁ&secretary Tmprﬁ'féip

= s e
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3 NATIONAL SYN
PO N
NAAC IGBHEDITATION & NEP Z?I:EM °

CONNECTING THE DOTS & EMPOWERING ACADEMIA §
11" JUNE, 2024
A collaborative initiative b
ABV Government College, Sunni, Shimla & gouc;mme?\t College, Chail-Koti, Shimla |
@ertificate
is to certify that Prof/Dy/Mr/Ms...... Mon...Mehame

' One Day National Symposium on NAAC Accreditation & NEP 2020: Connecting the Dots & Empowering Academia
) as a Resource Person//participant/ Speaker in the session Titled ... .
\ )
, Diatidhe Fulvhark U\%
P Dr. Deepsp a'tron Bhardwaj Dr. Sutel;:zl;nlgarpta LS
T~
=
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Duty Certificate

It is certified that Dr. Manmohan == Fom= 1 Asstt.

Professor (Chemistry) has attended a two hour mativational lecture on

Development of Scientific Temper among Students/pre-vocational Education
/carrier counseliing (Science) to the students of GSSS Dharogra under (RAA)

today on dated 16-12-2023 and is hereby relieved of his duties on dated 16-12-
2023(AN).

Place : Dharogra
Dated : 16-12-2023

%" 2] 2033

™3 Pri‘l’lgi pal...
- GS§§Dharogra
A Shimla HP



Government of India

Ministry of Education |
Department of Higher Education
Statistics Division s
New Delhi j‘:-:

Certificate |

Reference No. C-11505-2022

This is to certify that Or. Man Mohan of Atal Bihan Vajpayee Govt. Degree College Sunni, District
Shimla has successfully uploaded the data of All India Survey on Higher Education(AISHE) 2022-

2023.

(ShriR.Rajesh)

Dated: 101022024 w’umw |

v ¥l




F. RAM |
CHAND PAUL NATIONAL SYMPOSIUM

No» 147 7
6N
SUSTAINA
BLE DE VELOPMENT IN CHEMICAL SCIENCES

<« 7

INNOVATION IPR-ENTREPRENEURSHIP”
i )RGANIZED BY

partment of Chemistry & Centre of Advanced Studies in Chemistry

Panjab University, Chandigarh

* Coifuils o Proporldlion.  sesssesees

certrf'cate is awarded to Prof. /Dr /MF./Ms, __MMM

g __ esentl/g an Oroi/ Post/r presentatlon ent|tled A#m,.;_g_ﬂ*.&q

Ses

in t%”é Prof. R.C. Paul National Symposium organized during 21-22 February, 2023. 7

f. onal Smgm/lM * m.sﬁm

Prof. Navneet Kaur .
Convener Secretary ‘

hairperson

POVA 6 Pro 5G
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HIMACHAL PRADESH UNIVERSITY
SUMMER HILL, SHIMLA-171005

Ref. NdIPLEsams(Dearee Cel| IPh.D.72022/Prov, (o Dated’ 1092073

PROVISIONAL CERTIFICATE

Certified that Mr. Man Mohan S/o Sh. Duni Ch
No. 07-GCM-147 has been declared qualified

and, Enrolment
for the award of the degree of
Doctor of Philosophy in the subject Chemistry under the Faculty of Physieal
Seiences from this University vide Notification No. Ph.D.2023-17 dated

01.092022,

Litle of the Thesis:

"SYNTHESIS AND CHARACTERIZATION OF PSYLLIUM BASED HYDROGELS
BY RADIATION

INDUCED CROSSLINKING FOR USE IN DRUG DELIVERY
APPLICATIONS™.

the formal degree shall be issued in the University Convocation

to be held in due course of time.

(‘ o \ )
v R W
Depuaty Registrar (Exams. )
Deplty Registfar (Exams).
thimachal Pradech |

| §

\ "\‘W‘
ilmla



Himachal Pradesh

Niversj ;
(NAAC Accrediteq «p» Mm..u_? Shimla-5 Ph.0177.26
O/0 the Programme ¢ rade University,) i wwoS.m
No. 2/94-95/HPU/NSS: - Oordinator (NSS) @gmail.com
g Dated: -20.02.2024

As per the r
: €comme i
in Economics and pyr Heation. of

Asstt.Prof.
- .Man —So.amn

._.:.mx being the Incharge of the Institute NSS Unit will not hold the
. ; activity like N.C.C., Hostel Wardenship, Bursarship, Sports and any other
charge involving regular extra duties or remuneration in the College during this period.

charge of any other

They will have to go for training and orientation course within six
months of his appointment or whenever organized by Regional Director, Institute of Youth

Development Sector-12, Chandigarh failing which they shall not be eligible to continue as
NSS Programme Officer.

/
(Dr.Vinay Kumar Sharma)
Programme Coordinator, NSS

Endst.No.Even Dated:- 20.02.2024
Copy for information and necessary action to: - «‘mm ()]

1.The Principal, Govt. College Suni Distt. Shimla-171301 w.r. to his office letter
No.EDN-GCS-56/2016-NSS-2044 dated 20.02.2024.

2. The State NSS Officer, H.P. State NSS Cell, Deptt. of Youth Affairs and Sports, H.P. Govt.
Secretariat, Shimla-2.

3. Dr.Sushmita Thakur, Asstt. Prof. in Economics GDC Suni, Distt. Shimla H.P.
/\\. Dr.Man Mohan, Asstt. Prof. in Chemistry GDC Suni, Distt. Shimla H.P.

* . \ Mmm ~ ‘
Programme Coordinator, NSS

H.P. University, Shimla-171005
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Fabrication of arabinoxylan psyllium-phosphated polymers for

biomedical applications

Contents lists available at Scicncelirect

Bioactive Carbohydrates and Dietary Fibre

journal homepage: www elsovier com/locate/bedt
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Baljit Singh , Ankita Kumari, Prerna Sharma, Man Mohan

Department of Chemistry, Himachal Pradesh University, Shimla, 171005, India

ARTICLE INFO ABSTRACT

Keywords:

Hydrogel

Phosphated polymers
drug Delivery

design the hydrogel based dru

Dietary fibers are known for their therapeutic role in colon ailments and enhancement of gut microbial growth.
Dietary fiber psyllium has been explored as dietary supplement for the treatment of gastrointestinal problems
like constipation, colon inflammation and diverticulitis. Hence, in the present work, psyllium has been used o
g delivery (DD) system. The antibiotic drug cefuroxime encapsulated arabinoxylan

psyllium-phosphated network hydrogels were prepared for drug delivery to colon problems to synergize the
effect of antibiotic drug. These grafted and crosslinked copolymers were characterized by solid state '°C NMR,
FTIR, TGA-DTG, DSC, SEM, AFM and XRD. The presence of FTIR peak at 1153.30 cm’ (due to -P—0 of poly
(BMEP) and at 977.53 em™ (due to P-O-C of poly (BMEP) and absence of peak at around 130 ppm in solid state
13 NMR confirmed the incorporation of the phosphate polymers [poly (bis [2-methacryloyloxy] ethyl phosphate
[(poly (BMEP)] in to copolymer hydrogels. XRD results indicated the amorphous nature of the polymers. The
mesh size (£) and crosslink density (p) of network hydrogel was found 74.763 nm and 0.74 x 10”° mol/em’
respectively which indicated the porous nature of the hydrogels. Polymers showed 0.50 N mucoadhesion with
mucosal membrane. The haemolysis was found less than 5% during blood-polymer interaction indicated blood
compatible nature of polymers. The sustained diffusion of cefuroxime was observed with non-Fickian mechanism
with Korsmeyer-Peppas best fit kinetic model. Overall, results indicated the suitability of arabinoxylan psyllium-
phosphated polymers for drug delivery applications.

1. Introduction

Recently, phosphated polymers have been explored for various
biomedical applications. The poly (bis [2-methacryloyloxy] ethyl
phosphate [(poly (BMEP)] is a hydrophilic and negatively charged pH
responsive polymer. The inherent properties of phosphorous-containing
polymers make them suitable material for drug delivery devices (DDD).
The poly (BMEP) based network hydrogels have been designed to
deliver the anti cancer drugs to gastrointestinal region (Eswaramma
et al., 2017). The tamarind gum-poly (BMEP) grafted polymers have
been applied in controlled delivery of for encapsulated anti-cancer drug
to colon (Nagaraja et al., 2021).

In biomedical applications, these phosphate-modified polymers have
been applied for scaffolds formation for bone tissue engineering appli-
cations. The presence of phosphate group on the surface of biomaterials
helpsinamhoﬁngonbonecellsurfaoewhichislmponamfortissue
regeneration (Dadsetan et al., 201 2). In addition, presence of phosphate
groups in the hydrogels has also increased biocompatibility of network

* Corresponding author.
E-mail address: baljitsinghhpu@yahoo.com (B. Singh).

https://doi.org/10.1016/j.bedf.2023.100351

hydrogels and induced biodegradability (Gongalves etal., 201 6). In case
of agricultural applications, the phosphated polymers release the
phosphate after degradation to enhance the plant growth. These
phosphated hydrogels can also provide water and mineral to the plant
for a longer period (Anil et al,, 2019; Reddy et al., 2016).

The psyllium is a dietary fiber which is applied in drug formulations
as excipient in the form of suspending agent (Rao et al.,, 2011) and
gelling agent (Sami et al., 2020) due its mucilaginous nature. The
presence of hydrophilic groups in its constituents arabinoxylan
(1-arabinose, p-xylose), and p-galacturonic acid (Kumar & Sharma,
2014) increases water holding capacity. Its therapeutic role as laxative
agent in constipation and anti-inflammatory agent in colon in-
flammations have also been well recognized (Niu et al., 2019). In the
present work, cefuroxime impregnated psyllium-poly (BMEP) based
network hydrogels were prepared for DD applications.

Cefuroxime is an antibiotic under the class cephalosporin which is
useful for the treatment of respiratory infections. It has also been
administered for genitourinary and skin infections (Mrestani et al.,

Received 13 May 2022; Received in revised form 23 Scptember 2022; Accepted 7 February 2023

Available online 9 February 2023
2212-6198/© 2023 Elsevier Ltd. All rights reserved.
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Design of ciprofloxacin i ' >
8a1 inatp lin Impregnated dietary fiber psyllium-moringa -
- e - .
gum-alg . network hydrogels via green approach for use in
gastro-retentive drug delivery system
Baljit Singh , Vikrant Sharma, Man Mohan , Rohit, Prerna Sharma, Kaka Ram
Department of Chemistry, Himachal Pradesh University, Shimla, 171005, India
ARTICLE INFO ABSTRACT
Keywords: In order to improve the pharmacokinetic deficiencies and bioavailability of therapeutic agent used in the upper
Hydrogel gastro intestinal tract (GIT), herein this article gastro-retentive drug delivery system (DDS) were developed via
Drug delivery green approach from medicinally important polysaccharides psyllium, moringa gum and alginate. The antibiotic
Zm:hl drug ciprofloxacin was impregnated into DDS. These polymeric DDS were characterized by cryo-SEMs, FTIR, "C

NMR and XRD analysis. The simulated gastric fluid uptake was reduced with rise in crosslinking during iono-
tropic geladon. The diffusion of ciprofloxacin was non-Fickian and it was fitted in Korsmeyer-Peppas model. The
porous nature of the crosslinked network hydrogel beads was observed in cryo SEM images. XRD indicated the
amorphous nature of the hydrogel beads. The haemolytic index value of beads was observed less than 5%. The
results of the polymer interactions with blood indicated the non-hemolytic nature of the polymers with their
suitability for controlled drug delivery applications. The antioxidant property indicated 64.03 = 0.29% DPPH
radicals scavenging assay of the beads. Overall, anti-ulcer activity of the DDS for gastric ulceration could be
enhanced due to slow release of ciprofloxacin drug from drug delivery carrier which itself has antiulcer thera-
peutic potential due to composed dietary fibers psyllium-moringa gum-alginate.

1. Introduction

Recently, various polysaccharide based formulations have been

using alginate-gelatin for cefadroxil drug encapsulation. The floating
metronidazole tablets have been designed with hydrox-
ypropylmethylcellulose HPMC- psyllium-carbopol in the presence of

explored in food and pharmaceutical industries especially in designing
the drug delivery systems (DDS) which can enhance their efficiency and
site specificity (Bodmeir, Oh, & Parmar, 1989; Murata, Nakada, Miya-
moto, Kawashima, & Seo, 1993; Lee, Sokoalaski, & Royer, 1981; Sa,
1991). The gastro retentive DDS are required to maintain the desired
drug concentration in the stomach for treatment of associated ailments.
The floating nature of these DDS improves poor bioavailability of drugs
with narrow therapeutic window in the upper part of gastrointestinal
tract (GIT) (Hwang, Park, & Park, 1998). These DDS are promising drug
carriers to increase the gastric retention time and bioavailability of the
drugs (Streubel, Siepmann, & Bodmeier, 2006; Arora, Ali, Khar, Ahuja,

sodium bicarbonate and these formulations have showed floating
behaviour and indicated buoyancy time for 8 h. The delayed release of
metronidazole drug has helped the suppression of H. pylori from stom-
ach of ulcer patients (Asnaashari, Khoei, Zarrintan, Adibkia, & Jav-
adzadeh, 2011),

The different polysaccharides present in the DDS not only exhibit a
behaviour of simple linear combination of their properties but also
reflect the addon properties in drug delivery carriers. These new hybrid
networkhydmgelsuuctumcouldabobeappﬁedasdmgdelivery
carriers for drugs of low and high partition coefficients (Florjancic,
lePancic, & Zumer, 2002). DDS based on the blending of the psyllium
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MY Bharat Portal
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Duty Certificate

It is certified that Dr. Manmohan Singh Thakur Asstt.
Professor (Chemistry) has attended a two hour motivational lecture on
Development of Scientific Temper among Students/pre-vocational Education
/carrier counselling (Science) to the students of GSSS Dharogra under (RAA)
today on dated 16-12-2023 and is hereby relieved of his duties on dated 16-12-

2023(AN).
 Place : Dharogra
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