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2.3: Teaching- Learning Process 

2.3.1: Student centric methods, such as experiential 

learning, participative learning and problem solving 

methodologies are used for enhancing learning 

experiences.  
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PDEA 
PUNE DISTRICT EDUCATION ASSOCIATION'S 

SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL 
SCIENCES & RESEARCH CENTRE, KHARADI, PUNE-14 

Class-S.Y.B. Pharm, Sem-III 

Subject-Pharmaceutical Microbiology (BP307P) 

Academic Year- 2023-24 

Aim: To study the principle and working of laboratory equipment. 

Principle: The principle of autoclave or steam sterilizer is that water boils when it's vapour 

pressure equal that of surrounding atmosphere hence when pressure inside a closed a closed vessel 

increases, the temperature at which water boils also increases. Saturated steam has greater 

penetration power. When steam comes from into contact with cooler surface it condenser to water 

& give up its latent heat to that surface. The condensed water ensures moist condition for killing 

the microbes present. All microbial cells are destroyed by de-saturation process & coagulation 

of protein. 

Students handling autoclave during practical (15/09/2023) 

nt 

Name and Signature of Subject Teacher- Mrs.B.G. Shelar 

CH 

2009 
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Pune District Education Association's

Shankarrao Ursal College of Pharmaceutical Sciences
& Research Centre, Kharadi, Pune

r Class: S. Y. B. Pharm, Sem IV

o Subject: Pharmacognosy and Phytochemistry I
o Academic Year: 2023-2024

o Aim: To Determine the Leaf Constants of given sample.ivein-isletnumber veinlerterminarion

number)

o Principle:. The leaf sample was studied microscopically by taking transverse section

(T.S.) through midrib with small portion of lamina, thin section was double stained with

hematoxylin and saffranin and observed under compound microscope, and photos were

taken by using photographic microscope. The leaf sample was also mounted in different

reagent and cellular diagnostic and diagnostic cell inclusions were observed. Quantitatively,

the vein islet number and termination number wore- determined using stage and ocular

micrometers while leaf constants were determined using Camera Lucida

Name:

Student handling compound microscope micrometric apparatus for leaf study

Department of Pharmacognosy
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Pune District Education Association’s
Shankarrao Ursal College of Pharmaceutical Sciences & Research

Center Kharadi, Pune -14

Details of Submission of Industrial Training Report by Final Year
B. Pharm (Sem-VIII) students of

Academic Year 2023-2024.

Roll
No. Name of the Students

Name of the Organization Duration

1 Atole Akanksha Shivaji
Chandrika Hospital in Shri
Harneshwar medical , Pune

10-12-2023 to 10-01-2024

2 Badhe Payal Santosh
Santosh Medical Store ,
Khodade Hospital, Jawala,
Ahemednagar

9-01-2024 to 9-02-2024

3 Bavdhane Nilam H
Rajhans Medical in Jijai
Hospital, Khamgaon, Pune

9-01-2024 to 9-02-2024

4
Bhosale Gitanjali
Pandurang

Surya Multi-Speciality
Hospital, Paranda

5-06-2024 to 5-07-2024

5
Bochare Shrinath
Rangnath

Sarvadnya Hospital 15-12-2023 to 15-01-2024

6 Bohra Sayam Sunil Sarvadnya Hospital 15-12-2023 to 15-01-2024

7 Choudhari Abhijeet Shivlal Kilitch Drug Ltd. 15-12-2023 to 15-01-2024

8 Choudhary Yogesh K Eisen Pharaceuticals 15-12-2023 to 15-01-2024

9 Dhale Rushikesh Krishna Kilitch Drug Ltd. 15-12-2023 to 15-01-2024

10 Dhumal Siddhant Vikas
T.Walker's Pharmaceutics
PVT. LTD

6-6-2024 to 6-07-2024

12 Dolare Sakshi Popat
Shrishali Medical stores,
Mohol

9-01-2024 to 09-02-2024
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13 Dombe Akshada Nilkant
Janseva General Hospital ,
pune

01-07-2024 t 01-08-2024

14 Dorage Shreya Dattatray
Jaywant Nurshing Home,
Pune

13-06-2024 to 13-07-2024

15 Dumbre Jagruti Sandeep
Dr. Awari Hospital Shri
Krushna Pharmacy,
Chandan Nagar , Pune

2-03-2024 to 2-04-2024

16 Gaikwad Nikita Nana
Shree Siddhivinayak
Hospital, Pune

6-06-2024 to 10-07-2024

17 Gaikwad Utkarsh Ramesh Eisen Pharaceuticals 5-03-2024 to 5-04-2024

18 Ghavate Siddhi Ashok
Vighneshwara hospital,
Manjari

12-04-2024 to 12-05-2024

19 Ghule Sonali Balasaheb
Vighneshwara hospital,
Manjari

12-04-2024 to 12-05-2024

20 Ghule Vaibhavi Dattatray
Navjeevan Hospital,
Manjari, Pune

11-03-2024 to 11-04-2024

21 Girase Pallavi Mahendra
Tuljai Hospital, Awhalwadi,
Pune

5-02-2024 to 5-03-2024

22 Gosavi Subhash Santosh
Mahavir Medical in Arihant
Hospital, Ahmednagar

11-12-2023 to 11-01-2024

23 Gund Rutuja Santosh
Jagdale Hospital and
Siddhivinayak medical,
Pune

05-01-2024 to 05-02-2024

24 Hambir Utkarsha Gulabrao Shri Seva Medico, Pune 15-06-2024 to 15-07-2024

25 Hole Shubham Mahadev
Rajhans Medical in Jijai
Hospital, Khamgaon, Pune

11-12-2023 to 11-01-2024

26 Holkar Nikita Rajaram
Heartbeat Multispeciality
Hospital, Ahmednagar

09-01-2024 to 09-02-2024

27 Ingole Rajlaxmi Sanjay Medicine World, Pune 9-01-2024 to 9-02-2024

28 Jadhav Shivjeet Ramesh Eisen Pharaceuticals 10-01-2024 to 10-02-2024
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29 Jadhav Vaibhav Santosh Eisen Pharaceuticals 05-03-2024 to 5-04-2024

30 Jagtap Hrishikesh Sudam Sanjivani Hospital , Pune 09-01-2024 to 9-02-2024

31 Jagtap Rutvik Anil
Inamdar Multispeciality
Hospital, Pune

1-01-2024 to 01-02-2024

33 Kadam Manish Ramdas Kilitch Drug Ltd 05-03-2024 to 05-04-2024

34 Kale Vinit Ganpat Eisen Pharaceuticals 09-01-2024 to 9-02-2024

35 Kamble Esha Rajendra
Shri Samarth Speciality
Hospital

05-06-2024 to 05-07-2024

36 Kaspate Shubham Biru
Inamdar Multispeciality
Hospital, Pune

01-02-2024 to 01-03-2024

37 Khaladkar Tejas Santosh Jagdale Hospital, Pune
09-01-2024 to 09-02-
2024

38 Kharabe Khushi Rohidas Biovet Privet Limited, Pune 18-06-2024 to 18-07-2024

39
Kirtane Vaibhav
Vishwajeet

Eisen Pharaceuticals, Pune 10-01-2024 to 10-02-2024

40 Kolhe Gauri Ishwar
Padamshree Nursing Home
Hospital

12-04-2024 to 12-05-2024

41 Lagad Jai Anil
Phoenix Hospital ,
Keshavnagar

12-04-2024 to 12-05-2024

42 Mane Rohini Vijaykumar Harpale Hospital, pune 05-06-2024 to05-07-2024

43 Mane Sakshi Sayaji
Child Care Hospital,
Solapur

22-06-2024 to 22-07-2024

44 Mate Mayur Rameshwar
Dr. Awari Hospital Shri
Krushna Pharmacy,
Chandan Nagar , Pune

15-06-2024 to 15-07-2024

45 Mohite Aditya Rahul
Eisen Pharamaceuticals ,
Pune

05-03-2024 to 05-04-2024

48
Naiknavare Deepali
Radhkisan

Kale Hospital, Pune 01-06-2024 to 01-07-2024

16 / 521



49 Narvekar Snehal Sukhdev
Eisen Pharmaceutical CO.
(PVT.) LTD

17/11/2023 to 16/12/2023

52
Patange Vaibhav
Narayanrao

Kale Hospital , Pune 15-06-2024 to 15-07-2024

53 Pawar Pratiksha Prashant
Rajhans Medical in Jijai
Hospital, Khamgaon, Pune

09-01-2024 to 09-02-2024

54 Pawar Vikas Rajaram Kale Hospital, Pune 15-06-2024 to 15-07-2024

56 Raje Vasundhara Satish Dwarkadhish Clinic, Pune 19-12-2023 to 19-01-2024

57
Rajpurohit Srushti
Harisingh

Sure Health Clinic in Bharat
Chemist, Pune

09-01-2024 to 09-02-2024

58
Raskar Laukik
Chandrakant

Sahara Multi- Speciality
Hospital, Pune

06-07-2024 to 6-08-2024

59 Rathod Bharat Kilitch Drug Ltd. 15-12-2023 to 15-01-2024

60 Salunke Shreya Pravin
Sure Health Clinic in Deep
Medical Chemist, Pune

05-02-2024 to 05-03-2024

61 Sawant Aarti Ramdas
Inamdar Multispeciality
Hospital, Pune

09-01-2024 to 09-02-2024

63 Shewale Pranali R
Langhe Multispecialty
hospital in Sarvadnya
Medical Store

05-08-2023 to 05-11-2023

64 Solanke Prathamesh N
Sahara Multi- Speciality
Hospital, Pune

06-06-2024 to 06-07-2024

66 Tambe Vaibhav Vishnu
Dr. Awari Hospital Shri
Krushna Pharmacy,
Chandan Nagar , Pune

02-02-2024 to 02-03-2024

67 Thite Rohan Nitin Jadhav Hospital, Pune 05-12-2023 to 05-06-2024

68 Thokal Sakshi Bhaskar
Smarth Medical, Pranav
Hospital, Kedgaon

01-02-2024 to 15-03-2024

70
Thopate Saurabh
Dattatraya

Kanifnath Medical, Pune 12-04-2024 to 12-05-2024

71 Thorat Suyash Vikas Sanjivani Hospital , Pune 09-01-2024 to 09-02-2024
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Mrs. Deepika Prajapati Dr. Ashok Bhosale

Coordinator Principal

72 Todmal Bhakti Nilesh
Eknath Hospital in Minerva
Medico & General Store,
Pune

05-08-2023 to 05-11-2023

73 Vidhate Rachna Suresh Kale Clinical, Jalna 01-06-2024 to 01-07-2024
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Name of the College: Pune District Education Association's Shankarrao Ursal College Of Pharmaceutical Sciences And 
Research Centre, Kharadi, Pune-41| 014. (College code- 1235| 

B.O.S. : Pharmaceutical Chemistry 

Sr.no. 

3 

4 

6 

7 

10 

11 

12 

13 

14 

15 

16 

Name of Student 

Avhad Pratiksha Bhagwan 

Borase Pallavi Sarjerao 

Deshmane Kamlesh 
Ravindra 
Gaikwad Rajratna Deepak 

Gavhane Mayuri Vaibhav 

Ghawate Dipti Popat 

Jadhav Purva Suresh 

Jadhav Rutuja Pravinkumar 

Kalamkar Tanmayi 
Dattatray 
Kendre Komal Anand 

Patil Dipti Sambhaji 

Pawal Suvarna Pradip 

Pinjari Pranali Vasant 

Rode Mangesh Mohan 

Shaikh Almisba Faruk 

Gawali Kanifnath Subrao 

Mr. Vikram S. Veer 

Topic 

Formulation development and analytical method development and 
validation for sustained release tablet containing Glibenclamide 
Formulation development and analytical method development and 
validation for nanogel formulation containing Kojic acid 
Formulation development and analytical method development and 
validation for mouth dissolving tablet containing Bromelain 
Formulation development and analytical method development and 

validation for transdermal patch containing Glibenclamide 
Analytical method development and validation of Lamivudine by using 
RP-HPLC 

Analytical method development and validation of Verapamil 
Hydrochloride by using RP-HPLC. 
Analytical method development and validation of Eberconazole nitrate 
by HPLC 

Analytical method development and validation for the determination of 
Rivaroxabane in bulk and pharmaceutical dosage form using HPLC. 
Formulation development and analytical method development for 
Nanofibrous tablet of Glibenclamide 

Analytical method development and validation of Allopurinol in bulk and 
it's dosage form by using RP- HPLC 
Formulation development and analytical method development of 
nanofibrous gel containing Ketoconazole and Clotrimazole 
Analytical method development and validation of Sparfloxacin by using 
RP-HPLC 

Analytical method development and validation of Econazole nitrate by 
using RP-HPLC 
Formulation development and MTT assay of herbal Vitamin C powder 

and it's HPLC method development 
Analytical method development and validation of marketed formulation 
of Nefopam HCl by using RP-HPLC 
Analytical method development and validation of Trifluoperazine by 
using HPLC-MS/MS 

H.0.D-Dept. of Pharmaceutical Chemistry 

Internal Guide 

Dr. Vijaya U. Barge 

Dr. Ravindra Y. Patil 

Dr. Amit J. Kasbe 

Mr. Vikram S. Veer 

Mr. Krunal G. Kan ase 

Mr. Krunal G. Kanase 

Mr. Vivek B. Ingale 

Mr. Vivek B. Ingale 

Mr. Vikram S. Veer 

Dr. Ashok Bhosale 
PPrin�ipal 
PD.E.A's 

Shankerrao Ursal College of 

Remark 

Pharmaceutical Sciences & Research Centre 
Puna.4 11014 
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Pt]I\tE DISTRICT EDUCATION ASSOCIATION'S

SHAITKARRAO I]RSAL COLLEGE OF PHARMACEUTICAL

SCIENCES & RESEARCH CENTRB' KIIARADI,

PrrI\tE-4l1014

CERTIFICATE

This is to certiff that the thesis work presented entitled "'\i\,\i \'3;{-,""t

\1I..'['$*.,{.}i} []&'.VL[.(]Fh'lIiu X' ,!r ri{} 1';q[,]$],41']t]& ftV ['f l]$.{' f'-{.}P" l\t'\tttu'I'tr-}'"l''

b{{.'tr.1,r\t{:r'{'*q95 t}i,' i4[:.,\'6ft$:-jr[\ {}1" has been completed for the partial

fulfillment of degree of Nlaster of Pharmacy.in Pharrnaceutical Quality

Assurance by Mr. Kadam Kiran Ashok, a student of M. Pharm Sem-I\z

during academic year 2023-24.He has carried out his project satisfactory under

the guidance of Dr.Vijaya Barge at Pune District Education Association's

Shankarr:aei UrsalCollege of Pharmaceutical Sciences & Research Centreo

Kharadi" Pune- 411014.

I)ate: t 61812024

Place: Kharadi

Dr. Ashok Bhosale

PtIEAS S Colage

14

Kharadi, Pune)
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ry-l
\- 2009

A Thesis Report

On

* ANALYTICAL METHOD DEVELOPMENT AI[D VALIDATION BY HPLC

FOR MARI(ETED PREPARATION OF REMDESIVIR'

SUBMITI'ED TO

SAVITRIBAI PI{T,ILF, PT]NTI LI}iIVRRSI'TY

In partial fhlfillment l'or the degnee of, masters of'

Ph armac.v I n Ph a rnr a ceuti cal Q uality Ass u ran ce

SUBMITTED BY

KIRAN ASHOK KADAM

(M, Pharm. Semester-IV)

GUIDED BY

Dr. Vijaya Barge

( Vice Principal & Professor)

PUNE DISTRICT EI}UCATION ASOCIATIOI{'S
SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL

SCTENCES .A.ND RESEARCH CENTRE
KHARADI, PUNE-4IIA74

2023-2024

ffinclpel
PT}€AS Shankanao t&€el Cols0o

of Pharmaceutical Sciences &
Research Centre, Kharadi, Punsl4.

Dt V'lJ *T
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2009

eh#PUNE DISTRICT EDUCATION ASSOCIATION'S

SIIANKARRAO URSAL COLLEGE OF PHARMACEUTICAL

SCIENCES & RESEARCH CENTRE, KHARADI'

PIINE-4r1014

This is to certiff that the thesis work presented entitled 'n :' 
'''

,:,t..,it,i1j,, irti,',..t,,,.tt t,il,,',. I ..i ..i ii-: I:; 1".,,.',',t, ;,',' l.i :.,,'. i'i-:i..i '.'j iii;.;f .;i 'r

!:,;:; 1,,i,.:;1 : i, ili;ril l1,r: itl:..\ii),1i';\',,,'or has begn completed for the partial

fulfillment of degree of Master of Pharmacy in Pharmaceutical Quatit.v*

Assurance by Mr. Kadam Kiran Ashok, a Student of M. Phann Sem-lV

during academic year 2023-24.He has caried out his project satisfactory under

the guidance of Dr.V. U. Barge af Pune District F-duer;rticln Asscciit{iern*s

Fiha*kalrao X.jrsalColtege of Pharmaeeutical Sciences & Reseae"*h Cemt'e1".

Kharatli. Pune- 4l 10i 4'

Date: 16 1812024

Place: Kharadi

Dr. V. U. Barge

(VicePrinciPal & Professor)

P.D.E.A'S Shankarrao Ursal College of

Pharnaceutical Sciences & Research Centre

Kharadi, Pune \N -
Y

Principal
PDEA'S S;lranka rrao l.Jrsal Cohge

of Pttarmacauticat Sciencm &
{wsrch krfs, Khe,racfi, pen+14

P--DEA
Pw DsFl Ed@hn At$cEnon
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PDEA 

IAM 

Pune District Education Association's Shankarrao Ursal College of Pharmaceutical Sciences and 
Research Centre, Kharadi, Pune-411 014. 

AM 

Blood Bank Visit - organizcd by Punc District Education Association's Shankarrao Ursal College of Pharmaceutical Sciences and Research Centre, Kharadi was held at Jankalyan Blood Bank at Swargate, on 29 November 2023. Blood Bank Visit was attended by First Year Students The 
visit was informative, as a record of 61 students participated in it. Ms. Abhiruchi Jagdale and her colleagues gave information about storage, equipment's used, RDP, SDP, different blood groups 
, detail about rare blood group, information about blood, Information about Blood Donation , Procedure about Blood Donation , How Blood is donated to the person , product packing , separation of blood products , labelling, demotions , colours used of denotations. 

Blood Bank Visit 

AM 

Date: 29/11/2023 

DaonsLr 

Pune, MH,India 

Lat 

GPS Map Camara 

Shankar Seth Road, Swargate, Pune, 411009, 
MH, 

EnAOA Lono 73.857484 
11/29/2023 12:34 PM GMI 05:30 
Note :Captured by GPS Map Camea 
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Mr. Krhnal Kanase 

Coordinator 

Pune, MH,India 

OPS MagCamars 

Shankar Seth Road, Swargate, Pune, 41009, 
MH, India 
Lat 18.500895, Long 73.857644 

13/29/2023 11:39 AM GMT0530 
Note: Captured by GPS Map Camera 

Pune, MH,India 
oPs Man Camara 

Shankar Seth Road, Swargate, Puno, 411009, 
MH, India 
Lat 18.5o0841, Long 73.857624 
11/29/2023 11:48 AM GMT+05:30 
Note: Captured by GPS Map Camera 

Dr. Ashok Bhosale 

PRINCIPAL 
PD.E.A's 

Shankarruo Ursal Collene of 
Oharaeultcal Scch Cunha 
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences and Research 
Centre, Kharadi, Pune-411014 

------------------------------------------------------------------------------------ 
 

List of Softwares used for Research 

Academic Year 2023-24 

INDEX 

Sr. No. Name of Software Version Page 
Number 

1.  Chem Sketch 2021.1.2. 2 

2.  PKSolver - 17 

3.  PCP Disso 3.0 18 

4.  Design-Expert® software 

(DX13) 

13.0 19 
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1. Chem Sketch 
A. Introduction 
This is an introduction to the program ChemSketch, from ACD Labs. You can use 
ChemSketch to draw chemical structures, and to view them as three dimensional 
(3D) models. 
The approach in this tutorial is to show by example. I will lead you through one 
example in some detail, showing how to draw the structure, and how to convert it to 
3D. After that, I will briefly show some other features. 
No attempt is made here to teach all of ChemSketch. The idea is to guide you to 
some basics. If you can do the things shown here, you should then be ready to pursue 
more features of the program on your own -- as you need them. 

 
B. Getting and installing ChemSketch 
Requirements. ChemSketch should run under Windows versions from Windows 
2000 onwards. (I am running v 2016 1.1 with Windows 10, 64 bit.) 
If you want to run ChemSketch with other systems, see Notes: Requirements and 
versions. 
Obtaining ChemSketch. Go to https://www.acdlabs.com/resources/free-
chemistry-software-apps/. Choose ACD ChemSketch Freeware. 
The current version is 2016, originally posted at their web site November 2016. 
(According to the ChemSketch "About" screen, the specific program version is now 
2016 1.1, dated July 2016.) If you find a more recent version, please contact me, and 
I will update these instructions as needed. 

Installation. Install ChemSketch by running the exe file that you downloaded. The 
installation program installs two programs, ChemSketch itself and a program called 
3D. ChemSketch is the drawing module, and 3D is the module for viewing 3D 
structures. ChemSketch is introduced in Section C below, and 3D is introduced 
in Section E. More about how these two programs (or "modules") interact with each 
other in Sections E and I. 

Settings. ChemSketch will run fine "out of the box". However, there are things one 
can set as you wish; they are on the Options menu, choose Preferences. Version 11 
introduced one setting that may well be worth a try. On the General tab, click Use 
Antialiasing. This feature will result in less jagged lines on the screen output. More 
information about this feature is in the section Antialiasing, but it is probably ok to 
just turn it on. Whether it is on or off by default varies with the version; in 
version 14, it seems to be off. 
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C. Drawing your first molecule 
In this section, you will draw a simple organic molecule, to get started with the basic 
features of ChemSketch. The molecule is propane, CH3CH2CH3. 
Open ChemSketch (for example, by clicking on its icon). 

 

Fig. Screen shot of the upper left hand 
corner of the opening screen. 
Two of the tool buttons are already "lit 
up" when you open ChemSketch. One 
of these is along the left side, labeled 
C, for carbon. The other is a tool that 
looks something like a pencil drawing 
a line, along the 2nd horizontal row of 
tools near the 20-25 tics on the ruler. 
This tool, named "Draw Normal", is 
the tool you use for ordinary drawing. 
Also, ChemSketch is in "structure" 
mode, as indicated by the word 
"Structure" being lit up (upper row of 
buttons, at left). 
All of the settings mentioned here 
should be ok when you first open 
ChemSketch. However, if you change 
them, you may need to get back to 
them. 

Single click anywhere on the main screen. You should see CH4 appear on the screen. 

Position the pointer over that CH4. You will know when the pointer is properly 
positioned because a faint box will appear around the C atom (along with its 
hydrogens). Single click. You should now see H3C-CH3 (which is ethane). 

Position the pointer over either C-region of that H3C-CH3. You will know when the 
pointer is properly positioned because a faint box will appear around the C atom you 
have chosen (along with its hydrogens). Single click. You should now see a 2D 
structure of propane (Fig 3): 

 

Fig 3. Propane. 
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Lessons from this section -- the basic tools of ChemSketch: 
As you draw the propane structure, note the following general points... 
To add a Carbon, you click on the place where you want it added. You use the C tool 
-- the default-- for this. 
Each time you add a C, the number of hydrogens shown will adjust appropriately. 
With these simple tools, you are drawing molecules of C and H. 
 
D. 3D structures – introduction 
At this point, you have a 2D structure on the screen in ChemSketch. You want to 
convert it to a 3D structure. There are two ways to do this; these are described in the 
following two sections. You can use either of them; they both work fine, and are 
approximately equivalent in ease and features. If you are just playing around to see 
some structures, it may be simplest to stay within ChemSketch (Section E). On the 
other hand, if you are already familiar with RasMol, you might prefer to save the 
structure in a file format that RasMol can read (Section F). 
 
E. 3D structures, within ChemSketch 
1. Convert the 2D drawing to 3D. To do this, go to Tools menu, and choose 3D 
Structure Optimization. Alternatively, you can click the button near the right end 
of the second toolbar; the button looks like a model of CH4 and lights up with the 
name 3D Optimization. On my computer, it is "off the screen", and I have to choose 
>> ("more buttons") to get to it. (Note that this step is the same whichever method 
you use for getting a 3D view.) 

If you want to do further editing of the structure, first undo the 3D optimization. Go 
to the Edit menu, and choose Undo 3D optimization. 

2. Click on the rectangular button labeled Copy to 3D, near lower left corner of 
screen (Fig 4, below). ChemSketch will now switch to the 3D module, and display 
the molecule you have drawn. 

If you do not see the Copy to 3D button, it means you have not yet opened the 3D 
Viewer program. That is ok; just go open it now. You can open 3D Viewer by 
clicking on the 3D Viewer tool button near the right end of the upper tool bar. On 
my computer, it is "off the screen", and I have to choose >> ("more buttons") to get 
to it. Clicking this button opens 3D Viewer, and copies the current structure to that 
module. Another way to open the 3D Viewer is to go to the ACD/Labs menu, and 
choose 3D Viewer. (Be sure you have done the 3D optimization before copying to 
3D.) 
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If you do not see the 3D Viewer tool button, you may need to add it to the toolbar. 
To do that, click on the odd symbol at the right hand end of the upper toolbar; the 
symbol looks like a hyphen with a down-arrowhead under it. You will get a list of 
buttons. Near the bottom is "3D Viewer". Click it, to add it to the toolbar. (This also 
lets you see what the button looks like.) 

 

Fig Screen shot of the lower left hand 
corner of the ChemSketch screen -- after 
the 3D Viewer has been opened. If you do 
not see the buttons described here, see the 
paragraphs immediately above. 
 
Note the Copy to 3D and 3D 
View buttons, above/right of the Start 
button (which is shown in its default, most 
common, location at the lower left of the 
screen), and three lines below the default 
palette. (Also note the button there 
labeled ChemSketch. When you are in 
the 3D module, this button at the lower 
left, near Start, lets you switch back to the 
ChemSketch module.) 

You can view and manipulate the 3-dimensional structure, in the 3D module. As 
examples... 
- Go to the View menu, and choose Balls & Sticks. (You can also use the tool button 
that lights up with that name.) 
- To rotate the structure, hold down the left mouse button while moving the mouse. 

Double bonds may or may not show in the 3D module -- depending on the "view". 
(Drawing of double bonds is introduced in a section below: Double bonds 
(propene).) They show in Wireframe view, but not the other views. The geometry 
that is shown is correct, taking into account the double bond, but the doubleness of 
the bond per se is not shown in some views. (This is true for many viewing 
programs.) If you want to see the double bonds, you might also try viewing the 
structure in RasMol. To do this, see the next section: 3D structures, for RasMol. For 
a discussion of showing double bonds in RasMol, see the RasMol page, 
Cyclohexene. 
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Now that you know about the role of the 3D program... You can load both 3D and 
ChemSketch at once, by originally opening 3D. That is, loading the 3D program 
automatically loads ChemSketch (but not the other way). If you do this, you will 
need to click on the "ChemSketch" button at the bottom left to get to ChemSketch. 

 
F. 3D structures, for RasMol 

This section describes another way to make a 3D version of the 2D structure you 
drew in ChemSketch. It saves the file in a format that can be read by RasMol. This 
method requires using one more program, but may be useful if you are already 
familiar with RasMol. 

There are three steps: 

1. Convert the 2D drawing to 3D. To do this, go to Tools menu, and choose 3D 
Structure Optimization. Alternatively, you can click the button near the right end 
of the second toolbar; the button looks like a model of CH4 and lights up with the 
name 3D Optimization. On my computer, it is "off the screen", and I have to choose 
>> ("more buttons") to get to it. (Note that this step is the same whichever method 
you use for getting a 3D view.) 

2. Save the file in the MOL format, which RasMol can read. To do this, go 
to File menu, and choose Save As. At the bottom of the Save As dialog box, 
choose file format = MDL Molfiles (V2000) (*.mol). Give the file a name of your 
choice, and click Ok to save it. (In previous versions, there was only one option for 
MDL Molfiles; now you need to choose V2000.) 

Prior to version 10, this step was done using Export, rather than Save As. Now, 
either command will work. That is, the functions of Export are now duplicated in 
Save As. Since Save As is the more conventional command, I recommend using it. 

3. Open the file in RasMol. To do this, load RasMol. Go to the File menu, and 
choose Open. Open the selector box at the bottom, showing Files of Type:, and 
choose MDL Mol File Format. Now find the Mol file that you saved in Step 2, above, 
and Open it. Except for this one special step, specifying the file type, viewing the 
file in RasMol is entirely normal. See the RasMol page for information on this 
program. 
G. Drawing in ChemSketch -- more basic features 
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This section will show you how to draw some other molecules. Each example will 
introduce one new feature of using ChemSketch. The instructions in this section will 
help you draw the 2D structure, as you did for propane (Section C, above). Then you 
can convert to 3D, as you did before [Sections D (introduction), E (within 
ChemSketch), F (making files for RasMol)]. The instructions for converting to and 
viewing in 3D above work for all structures drawn in ChemSketch. 

1. Double bonds (propene) 

Propene (propylene; CH2=CH-CH3) differs from propane in having a double bond. 
The drawing strategy is to draw propane, then change one C-C single bond to a 
double bond. 

First, draw propane, as described above in Section C. 

Now, put the pointer on one of the C-C bonds in the propane structure. You will 
know when the pointer is properly positioned, because a faint box will appear around 
the bond. Single click. The bond will change to a double bond, and the CH3 will 
change to CH2. You now have the 2D structure for propene (Fig 5): 

 

Fig 5. Propene. 

Each time you click on a bond, it will increase from single to double to triple bond, 
or will change from triple back to single. Just click on the bond over and over, and 
you will toggle among these choices. 

2. Heteroatoms (ethanol) 

The "skeleton" of ethanol (ethyl alcohol; CH3CH2OH) differs from propane in 
having an O atom instead of one of the C atoms. That is, ignoring the hydrogens, 
propane is C-C-C and ethanol is C-C-O. The drawing strategy is to draw propane, 
then change one carbon atom to an oxygen atom. 

A "heteroatom" is an atom other than C or H. Chemistry drawing programs usually 
draw C atoms by default, and they usually provide the proper number of hydrogen 
atoms. It is up to the user to specify atoms other than C or H. 

First, draw propane, as described above in Section C. 
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Now, click on the O tool (for oxygen), on the toolbar along the left side; the O tool 
will light up. (The O tool is a little below the C tool, which you have been using so 
far, by default.) Then, put the pointer on one of the C atoms at either end of the 
propane structure. You will know when the pointer is properly positioned, because 
a faint box will appear around the atom (with its hydrogens). Single click. The C 
will change to an O, and the number of hydrogens will adjust appropriately. That is, 
the CH3 will change to OH. You now have the 2D structure for ethanol (Fig 6): 

 

Fig 6. Ethanol. 

This illustrates the general procedure for changing one atom to another in a 
ChemSketch structure. 

In this case, if you changed the middle C to an O, you would make dimethyl 
ether, H3C-O-CH3. 

If the heteroatom you want is not shown at the left, click on the periodic table button 
at the top of that column of tool buttons (just left of the "mm"; see Fig 2); it lights 
up as "Periodic Table of Elements". Choose the element you want from the periodic 
table. (The elements directly available at the left, with their own tool buttons, will 
vary.) 

3. Rings and templates 

ChemSketch provides templates of several "complex" structures, allowing you to 
add these structures as a unit. We illustrate that here with a ring. 

Go to Templates menu, and choose Table of Radicals. (You can also reach this by 
pressing F6. There is also a tool button for this feature: it is along the right side, just 
below the ruler and just above tool buttons for some specific ring templates; it lights 
up as Table of Radicals.) 

Find the section of the Table of Radicals called Cycles. Move the pointer to the 
benzene ring, and click on it. You will now be returned to the main screen. Position 
the pointer as desired, and single click. The benzene ring will be put on the screen. 

The pointer will still carry the benzene ring. To add a second benzene ring to 
your structure, position the pointer over any specific atom of the first ring, 
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and single click. To fuse two rings, position the pointer over a bond in one ring, and 
single click. 

 

Fig. 2-phenylnaphthalene, drawn using 
the benzene ring template. Steps... 
Select the benzene ring template. 
Lay down ring #1, at the left. 
Lay down ring #2 at a specific atom on 
the first ring. 
Lay down ring #3 at a specific bond in 
#2. 

And the pointer still carries the benzene ring! How do you get it to stop? Click 
something else. For example, you might click the C tool, at the left, to go back to 
adding individual carbon atoms. (Or, click on the lasso tool, so the pointer no longer 
carries anything. You can also right click, but this does not work for other tools, such 
as the common C tool.) 

 
H. Lewis structures (more templates) 

Briefly noted. The topic seems to not be in the help file at all. 

Some aids for drawing Lewis structures are available on templates. Go 
to Templates menu, choose Template Window. Choose the Lewis 
structures or Reaction symbols template. (If either is not listed at the left, explore 
the drop down menu, near top left.) 

The Lewis structures template offers several pre-drawn structures, as well as an 
assortment of dots and/or x's, which you can position as you wish. The Reaction 
symbols template offers a small number of symbols, but perhaps of a more 
convenient size. I suggest you explore what both templates offer. Note that 
the Lewis structures template has a second page, with some instructions. 

 
I. Interactions between the ChemSketch and 3D modules 

The above sections presented certain specific sequences of using the two modules, 
ChemSketch and 3D. As you become familiar with these two modules, you will learn 
that there is considerable flexibility about how you use them. Some points... 
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You can open either program or both programs in any order. It doesn't really matter. 
Open whatever you want whenever you want. But hint: If you know you want both, 
open 3D first; it automatically opens ChemSketch along with it. 

If both programs are open, you can switch between them using the buttons at the 
lower left corner (Figure). If those buttons do not appear, it means that you have not 
yet opened the other module. If one program is open, the easy way to open the other 
one is from the ACD/Labs menu. 

Caution. The "Copy to 3D" function does not seem to know whether you actually 
have a 3D structure. It will allow you to transfer a 2D drawing to the 3D module. 
So, the mere fact that you are in the 3D module does not mean that you have a proper 
3D structure. Be sure to carry out the 3D Structure Optimization. The good news 
is that you can actually do this within either module. In the 3D module, the 3D 
Structure Optimization function is available from the Tools menu or a tool button. 
(This function is labeled both 3D Structure Optimization and 3D Optimization, 
in various places.) 

 
J. Stereochemistry: Drawing cis-trans isomers at double bonds 

Sometimes you want a particular group to point in a certain direction, and the 
drawing program may insist it point in another direction. This section presents one 
simple but versatile little trick to deal with this. The specific example is drawing cis-
2-butene. By default, ChemSketch seems to want to draw the trans isomer. 

Here is how you can draw the cis isomer. This is illustrated in Fig 8, below. The 
three parts of the figure represent three stages in the drawing. To make the figure, I 
copied each stage into a new position, so you could see each stage. But normally you 
would just do all the steps sequentially on one drawing. 
1. Draw 2-butene, following the usual procedures. This gives you (a) in the figure. 
The problem is that the right hand methyl group points down, and you want it to 
point up. 
2. Add one more methyl group -- the one that points up. This gives you (b) in the 
figure. 
3. Remove the lower methyl group, the one you do not want. To do this, choose 
the lasso tool (upper toolbar, near left); using this tool, select the group you want to 
remove; then remove it with CTRL/X or delete. Now you have (c) in the figure, the 
desired cis-2-butene. 
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Fig. How to draw a 
specific cis-trans 
isomer. 

The procedure described above is useful whenever you want a group to point in a 
specific direction different from the program default. For example, you may be 
simply drawing an extended alkyl chain, but want it oriented a certain way. 

  
K. Stereochemistry: Wedge bonds 

Wedge bonds allow you to specify that an attached atom is above or below the plane. 

Fig 9, below, shows an example. In this example, wedge bonds are used to show a 
specific stereoisomer at a stereocenter. This was done in three stages. First, I drew 
an ordinary structure for bromochloroiodomethane (that is, a C with Br, Cl, I, H 
attached). This is shown at the left. Then, I made two copies of this, on the right. 
(The copies were for my convenience in making the figure. In normal use, you would 
just modify the original.) In the top right copy, I changed two of the bonds to up 
wedges and two to down wedges. In the lower right copy, I did something similar, 
but switched which bonds are up and which are down. 

Procedure for changing an ordinary bond to a wedge bond: To do this, choose a 
wedge bond tool, and then click on the desired bond. The wedge bond tools are at 
about 50 on the tool bar just above the ruler; see Fig 2. The solid wedge ("Up Stereo 
Bonds") is for a bond pointing up, and the dashed wedge ("Down Stereo Bonds") is 
for a bond pointing down. You can also use the wedge bond tools to draw new bonds. 

I have named the structures in Fig 9, using the naming feature of ChemSketch. I 
showed the names here so you can see that the left hand structure does not get an 
R/S designation, and the two right hand structures do get R/S designations. Convince 
yourself that these are correct. The procedure for getting the names is shown below 
in the section Naming structures. 
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Fig. Screen shot to 
show wedge 
bonds. 
Explanation is 
above. 

Caution. ChemSketch will put wedges wherever you tell it to -- even if they are 
physically unreasonable. For example, you could draw all four bonds around a C 
with up wedges -- which is not possible. The ChemSketch naming procedure will 
not put an isomer designation on such an improper structure. 

 
L. Unusual atoms labels (X for halogen, Me, etc) 

Sometimes you want to label an "atom" (a particular position on a structure) with 
something other than an ordinary element symbol. Examples include: D for 
deuterium, X for a general halogen, Me for methyl. 

The symbols D and T, for the hydrogen isotopes, are available from the regular 
periodic table (near its lower right). That periodic table was introduced above near 
the end of the section on Heteroatoms (ethanol). 

A more general way to insert an unusual "symbol" is the feature Edit Atom Label. 
This tool is on the left tool bar -- but off the screen. So, expand the left tool bar (>> 
= "more buttons") and look for the button labeled abc; it will light up as Edit Atom 
Label. Click on the abc button; the cursor will now have an odd symbol starting with 
ab attached to it. Click on the atom you want to change (or anywhere on the drawing 
screen). A new box opens, called Edit Label. You now have two main choices: First, 
you can type in the label you want, and press insert. Or you can choose an item from 
the list there, and press insert. 
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M. Showing charges 

How does one make a charged species, such as the acetate ion shown in the following 
figure? 

 

Fig 10. Screen shot to show an example of a 
structure with a charge on an atom. 
Left: acetic acid 
Right: acetate ion 

The general approach is to draw the neutral molecule first, then change the charge 
as needed. We will assume you know how to draw the neutral molecule, acetic acid 
(left) in this case. 

Here are two ways to change the charge. The first is simpler for this case; the 2nd is 
more general. 

Both use functions on the left-hand column of buttons. If you do not see the desired 
button, right-click in the column, and you will get a nice readable list of the buttons, 
well labeled. 

Method 1. Use the "decrement charge" button. You may see instead an "increment 
charge" button (with a red + on it). If so, click on the little lit-up corner (lower right), 
and choose the - option. The button will now be for "decrement charge". Click on it, 
and then click on the O of interest. That should give you the desired ion. (Note that 
ChemSketch, by default, adjusts the number of H shown to fit.) 

Method 2. Use the "atom chemical properties" button. Click on it, and then click on 
the O atom. You will get a dialog box with much to offer. Choose charge = -1. Click 
Ok. That should give you the desired ion. 

 
N. Naming structures 

To name a structure you have drawn, use the "Generate name for structure" tool. 
You can access this from the Tools menu (expand the Generate item), or from the 
button near the right hand end of the upper toolbar. 
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Fig. Screen shot to show how ChemSketch names a 
structure. In this case, I drew a 3-C chain, added a fourth 
C at the middle position and then changed it to a Cl. I 
then used the "Generate name for structure" tool; 
ChemSketch wrote the IUPAC name, 2-chloropropane, 
just below the structure. 

If you want to remove a name that ChemSketch has put on the screen... If naming 
was the most recent action, then using Undo (on the Edit menu) will remove it. 
More generally, click on the name to select it, then "delete" it (such as by using 
CTRL/X). 

The "Name" feature will name geometric isomers of alkenes using the E,Z system. 

Example. Draw 2-butene. Name it. ChemSketch seems to draw the E isomer (which 
is trans), by default, and it properly names it as the E isomer. Now, put a Cl at the 2-
position (replacing the H). Replacing an H with a Cl switches the ranking at this 
position (relative to the methyl group). Name the new compound; it is now, properly, 
named as Z. 

 
O. SMILES and InChI 

SMILES and InChI are both ways to describe a chemical structure in simple text 
characters. 

SMILES = Simplified Molecular Input Line Entry Specification. 
InChI = (IUPAC) International Chemical Identifier. 

This is not the place to try to explain them, but if you want to try them, they are 
available. Both are available from the Tools menu; expand the Generate item, and 
you will see SMILES and InChI commands. There are commands for structure-to-
code and code-to-structure. 

 
P. Import and export (file types) 
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In the Section 3D structures, for RasMol we made use of the ability of ChemSketch 
to save (export) a file in another file format. In this case, we used the MOL format, 
thus making the file suitable for use with the RasMol program. 

In fact, ChemSketch can Open (or Import) and Save (or Export) files using 
several formats. Many of these are file formats used by other programs that deal with 
chemical structures. For these File menu commands, the file type choices are 
available in the usual dialog box that comes up for choosing file name and type. 

Open vs Import? In earlier versions of ChemSketch, the Open command was for 
the ChemSketch file format, and Import was used for other file formats. Starting 
with version 10, the functions of Import are duplicated in Open. That is, the two are 
now equivalent. I recommend use of the more common Open command; Import 
remains as a legacy command for those who remember it from early versions. 
Similarly, Save As and Export are now equivalent. (What about Save and Save 
As? Save is intended for saving a new copy of an existing file, with the same name, 
type, and location. Save As is intended when you want to change something. For a 
new file, the two commands become equivalent; that is, using Save will bring up 
the Save As dialog box.) 

Starting with v 10, ChemSketch can save structures as PDF files. This feature is 
available from the File menu, Save As command. [This does not work for 3D 
models (i.e., from the 3D module).] There is also a button for this, on the upper tool 
bar, next to the Print button. It looks like the common Adobe Acrobat logo and is 
labeled Export to PDF. 

A somewhat related operation is the use of ChemSketch structures in Microsoft 
Word. To do this, copy the desired information from the ChemSketch screen in the 
usual way. Then, in Word, use Paste Special (Edit menu) to insert the information 
into a Word document. 

 
Q. Antialiasing 

Antialiasing makes lines and edges appear smoother on the screen. Information on 
how to turn on this feature was introduced in the section Getting and installing 
ChemSketch; scroll down to Settings, at the end of that section. Whether it is on or 
off by default varies with the version; in version 14, it seems to be off. 
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The smoothing is applied as part of displaying the structure; it is not stored in the 
file. Thus, one can gain the benefit of antialiasing with pre-existing files, and can 
turn it on or off as desired. 

Since antialiasing is a display feature, not intrinsic to the drawing, it may or may not 
be included when you copy a structure to another application. A true screen capture 
will include the smoothing. On the other hand, copying the structure and pasting it 
into Word or Powerpoint (with Paste Special) does not include the smoothing. (The 
free program IrfanView contains a good screen capture feature. IrfanView is 
at https://www.irfanview.com/.) 
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2. PKSolver 

It is a menu-driven add-in program for Microsoft Excel written in Visual Basic for 

Applications (VBA), for solving basic problems in pharmacokinetic (PK) and 

pharmacodynamic (PD) data analysis. The program provides a range of modules for 

PK and PD analysis including noncompartmental analysis (NCA), compartmental 

analysis (CA), and pharmacodynamic modeling. Two special built-in modules, 

multiple absorption sites (MAS) and enterohepatic circulation (EHC), were 

developed for fitting the double-peak concentration time profile based on the 

classical one-compartment model. 
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3. PCP Disso 
For calibration curve, percent drug release, model fitting and F2 factor from the dissolution studies. 
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4. Design-Expert® software (DX13) 

Design-Expert 13 (DX13) is a software tool that can be used to optimize 
products and processes. It offers a variety of statistical tools, including:  

1. Two-level factorial screening designs: Helps identify the most important 
factors that affect a product or process  

2. General factorial studies: Helps find the best combination of categorical 
factors  

3. Response surface methods (RSM): Helps find the best process settings for 
optimal performance  

4. Mixture design techniques: Helps find the ideal recipe for a product 
formulation  

5. Logistic regression: Helps analyze binary data, such as whether a process is 
pass/fail  

6. Poisson regression: Helps fit more accurate models when the response is a 
count data  

7. Multiple analyses: Helps model all responses in different ways for easy 
comparison 
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Dr. Amit Kasabe demonstrating and operating of the Design-Expert 13 
(DX13) is a software tool to the M. pharmacy students.  

 

       
 
 

      Dr. Amit Kasabe 
       Subject Teacher                                                                                  
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Students Handling Instrument 
 
Class: First Year M. Pharm P.Q.A                                                      
Semester: I (2019 Pattern)                        
Subject: Quality Control and Quality Assurance (MQA103T) 
Academic Year: 2023-24 
Aim: Introduction to UV spectrophotometer, it working, principle and applications. 

PRINCIPLE 
Ultraviolet-visible spectroscopy or ultraviolet-visible spectrophotometry (UV-Vis or UV/Vis) 
refers to absorption spectroscopy or reflectance spectroscopy in the ultraviolet-visible spectral 
region. Ultraviolet-visible (UV-VIS) spectroscopy is an analytical method that can measure the 
analyte quantity depending on the amount of light received by the analyte. 
Ultraviolet/Visible area (UV-Vis) measurements span wavelengths from around 200 nm to 800 
nm. The absorption by a molecule of ultraviolet or visible radiation results in transitions 
between the molecule’s electrical energy levels. The optical and electronic properties of 
different materials, such as films, powders, monolithic solids, and liquids, are suitable for 
characterization. 
UV-vis spectroscopy is a cost-effective, simple, versatile, non-destructive, analytical technique 
suitable for a large spectrum of organic compounds and some inorganic species. As a function 
of wavelength, UV-vis spectrophotometers measure the absorption or transmission of light that 
passes through a medium. 
In order to classify and measure the concentration of substances in liquid streams, high 
performance liquid chromatography and ultra-high performance liquid chromatography inc-
orporate UV-vis detectors. It allows the detection of all animals by integrating these techniques 
with mass spectrometry. 
 
THEORY 
When the interaction between incident radiation and the electron cloud in a chromophore 
results in an electronic transition involving the promotion of one or more of the outer shell or 
the bonding electrons from a ground state into a higher energy state, ultraviolet-visible (UV-
Vis) spectra are derived. 
Generally, the UV and visible spectral bands of substances are large. And may not exhibit a 
high degree of compound recognition accuracy. Nonetheless, they are sufficient for 
quantitative assays and are useful as an alternate means of detection for several substances. The 
radiation from typical hot solids consists of several wavelengths and depends primarily on the 
temperature of the solid and is predictable from the principle of chance, the energy released at 
each given wavelength. 
More recently, using a version of this-the tungsten-halogen lamp-has become standard practice. 
Radiation is transmitted deep into the UV zone through the quartz envelope. The most popular 
source is the deuterium lamp for the UV region itself, and a UV-
Visible spectrometer would normally have all types of lamps to fill 
the whole wavelength spectrum. 
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Centre, Kharadi, Pune-411014 

----------------------------------------------------------------------------------- 

 

 
 
 
APPLICATIONS  
In research, ultraviolet/visible spectroscopy is used more commonly than in detection. Through 
first reacting the sample to bring the metal into solution as an ion, the trace metal content of an 
alloy, such as manganese in steel, can be determined. 

A common technique for quantitative analysis of analytes in QA/QC, analytical research, and 
government regulatory laboratories is UV-Visible spectrophotometry. The fundamentals of the 
approach are learned in school, such as Beer’s Law. UV-Visible Mid-range to Upper-
end Spectrophotometers are typically used in research laboratories, including university and 
industrial laboratories. 

The ion is then complexed or made to react so that it can be measured in a shape, such as 
manganese as the manganate (VII) ion. When the spectrum is registered, the absorbance is the 
most valuable bit of information since the concentration of the solution can be determined if 
the absorption coefficient of the chromophore is known and thus the mass of the metal in the 
sample. 
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UV Spectrophotometer demonstration 

 

 
        
 

      Dr. Amit Kasabe 
       Subject Teacher                                                                                  
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PDEA 

Pune District Education Association's 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

Class: F.Y.M. Pharm. 

Semester: II (2019 Pattern) 

Student Centric Methods 
(Academic year 2023-24) 

Subject: Computer Aided Drug Development (MPH203T) 
Date: 21.03.2024 

Group Discussion 
Topic: Artificial Intelligence 

Students participating in a group discussion utilizing charts on the subject of Artificial 
Intelligence. 

Mr. Nitin Neharkar 
Subject Teacher 
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PDEA 

Class: F.Y.M. Pharm. 

Semester: II (2019 Pattern) 

Sr. No. 

Subject: Computer Aided Drug Development (MPH203T) 
Date: 21.03.2024 

1 

2. 

3 

4. 

Pune District Education Association's 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

5. 

6. 

List of Students Participated in Group Discussion 
on the Topic of Artificial Intelligence. 

Students Name 

Adsul Harshali Vijaykumar 
Galam Chaitali Chandrakant 

Harpale Shrutika Tanaji 
Pathan Albina Nasar 

Pawar Rajeshwari Dattatraya 
Rathod Rahul Sheshrao 

Mr. Nitin Neharkar 
Subject Teacher 

coLLECE 
At RESE 

eaMACisTFOR COM AUNITY ALTH 

ANd.A1 

89 / 521



PDEA 

Pune District Education Association's 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

Student Centric Methods 

(Academic year 2023-24) 

Class: Final Year B. Pharm. 

Semester: VIII (2019 Pattern) 
Subject: Biostatics and Research Methodology (BP801T) 
Date: 15.03.2024 

Group Discussion 

Topic: Research Methodology 

Students participating in a group discussion utilizing charts on the subject of research 
methodology. 

Mr. Nitin Neharkar 
Subject Teacher 

RFSEAA 

RI 
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PDEA 

Class: Final Year B. Pharm. 

Semester: VIII (2019 Pattern) 

Sr. No. 

Subject: Biostatics and Research Methodology (BP801T) 
Date: 15.03.2024 

1. 

2. 

3 

4 

5 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Pune District Education Association's 

18. 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

19. 

20. 

List of Students Participated in Group Discussion 
on the Topic of research methodology 

Students Name 

Atole Akanksha Shivaji 
Badhe Payal Santosh 

Bavdhane Nilam Harishchandra 

Bhosale Gitanjali pandurang 
Dhale Rushikesh Krishna 

Dhumal Siddhant Vikas 

Dolare Sakshi popat 
Dumbre Jagruti Sandeep 

Gaikwad Nikita Nana 
Gaikwad Utkarsh Ramesh 

Ghavate Siddhi Ashok 
Ghule Sonali Balasaheb 

Kaspate Shubham Biru 
Khaladkar Tejas Santosh 
Kharabe Khushi Rohidas 

Kirtane Vaibhav Vishwajeet 
Kolhe Gauri ishawar 

Lagad Jai Anil 
Mane Rohini Vijaykumar 

Thokal Sakshi bhaskar 

oRESEARC 

PHABUAcisT OR, COUNTY HEALTH 

,ND 
LLE 

KHARACN. PlME.411 

Mr. Nitin Neharkar 
Subject Teacher 
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Shankarrao Ursal College of Pharmaceutical Sciences & Research Centre, Kharadi, Pune-14. 

 

 

 

 

Participation of students in Seminars/ Workshops/ Conferences organized by the institute  

Academic Year 2023-24 

 

 

Name of the workshop/ seminar Number of 

Participants 

Link to the Activity report on the website 

Research Methodology   

Avishkar 30 https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/553/Avishkar-2023%20college%20report%20(1).pdf 

Seminar on Research Methodology 95 https://pdeasubpharm.s3.us-east-
2.amazonaws.com/NAACSSR/537/Report%20on%20%20seminar%20on%20Research%20Methodology%202023-24..pdf 

Seminar on Unexplored Opportunities in Pharma Field 89 https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/554/Opportunity%20pharma%20field.pdf 

Pharma Product Development and Marketing Strategies 78 https://pdeasubpharm.s3.us-east-
2.amazonaws.com/NAACSSR/555/Pharma%20Product%20development%20report%20(1).pdf 

Course in Medical Writing 33 https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/556/Medical%20Writing%20course.pdf 

Seminar on Entrepreneurship Awareness 121 https://pdeasubpharm.s3.us-east-
2.amazonaws.com/NAACSSR/538/Enterprenership%20programme%20report%20(1)%20(1).pdf 
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 Pune District Education Association’s 
   Shankarrao Ursal College of Pharmaceutical  

Sciences and Research Centre, Kharadi, Pune-14  
 

       

S. Y. M. Pharm Students  

Dept. of Pharmaceutics 

(Academic Year: 2023-24) 

 
 

Roll 

No. 
Name of student 

1.  Dagadgave Sudhir Prakash 

2.  Daundkar Anuradha Shashikant 

3.  Dhumal Neha Vinod 

4.  Gaikwad Rohit Bhimrao 

5.  Gavali Prathmesh Pandurang 

6.  Haralkar Bhagwat Bhaskar 

7.  Hirve Prathmesh Dnyaneshwar 

8.  Jaiswal  Vishakha Dhiraj 

9.  Mengade Dnyaneshwari Suryakant 

10.  Moze Vaishnavi Prakash 

11.  Nigade Abhimanyu Sanjay 

12.  Panchal Shubham Shrirang 

13.  Parade Nilesh Sanjay 

14.  Randil Nikhil Santram 

15.  Virkar Prathmesh Ravindra 

16.  Waster Komal Balaji 

17.  Yewale Nirmala Sunil 
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 Pune District Education Association’s 

   Shankarrao Ursal College of Pharmaceutical  
Sciences and Research Centre, Kharadi, Pune-14  

 
                                

Roll Call list :  S.Y. M. Pharm.  
Specialization: Pharmaceutical Quality Assurance 

(Academic Year: 2023-24) 
 

Roll 

No. 

Name of student 

18 
Bangare Bhawana Tulshidas 

19 Dahifale Rushikesh 

20 Dalvi Pallavi  Kishore 

21 Deshmukh Pratiksha Pratap 

22 Jadhav Vaishnavi Rajesh 

23 
Jaiswal Renuka Sunil 

24 
Kadam Kiran Ashok 

25 
Makude Payal Kishore 

26 Mhaske Ganesh Ashok 

27 Mirgudwad Jyoti Marotrao 

28 
Nalawade Avantika Dhananjay 

29 Nirpane Om Balaji 

30 Pawar Prashant Balasheb 

31 
Prajapati Simran Kantilal 

32 Sable Krishna Sitaram  

33 Shinde Trupti Bapu 
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
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PDEA 

Pune District Education Association's 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

Student Centric Methods 

(Academic year 2023-24) 

Class: Final YearB. Pharm. 

Semester: VII (2019 Pattern) 
Subject: Practice School 
Date: 11.05.2024 

Practice school Presentation 

Topic: Formulation and Evaluation of Dolutegravir Tablet. 

Practice school Presentation on the Topic of Formulation and Evaluation of 
Dolutegravir Tablet. 

Mr. Nitin Neharkar 
Subject Teacher 

NORESEA 
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PDEA 

Sr. No. 

Class: Final Year B. Pharm. 

Semester: Vll (2019 Pattem) 
Subject: Practice Sehool 
Date: 1105.2024 

1. 

Pune District Education Association's 

3. 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

List of Students Participated in Practice School 

Students Name 

Thopate Saurabh 

Thorat Suyash 
Thombare Mrudula 

AN 

Mr. Nitin Neharkar 
Subject Teacher 
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PDEA 

Pune District Education Association's 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

Student Centric Methods 

(Academic year 2023-24) 

Class: Final YearB. Pharm. 

Semester: VII (2019 Pattern) 
Subject: Practice School 
Date: 11.05.2024 

Practice school Presentation 

Topic: Formulation and Evaluation of Dolutegravir Tablet. 

Practice school Presentation on the Topic of Formulation and Evaluation of 
Dolutegravir Tablet. 

Mr. Nitin Neharkar 
Subject Teacher 

NORESEA 
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PDEA 

Sr. No. 

Class: Final Year B. Pharm. 

Semester: Vll (2019 Pattem) 
Subject: Practice Sehool 
Date: 1105.2024 

1. 

Pune District Education Association's 

3. 

Shankarrao Ursal College of Pharmaceutical Sciences 
and Research Centre, Kharadi, Pune-14 

List of Students Participated in Practice School 

Students Name 

Thopate Saurabh 

Thorat Suyash 
Thombare Mrudula 

AN 

Mr. Nitin Neharkar 
Subject Teacher 
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Pune District Education Association's
shankarrao ursal college of Pharmaceutical sciences

and Research Centre, Kharadi, Pune-l4

Class: F. Y. Ph. D. (Dept. of Pharmaceutical Chemistry)
Subjecfi Seminar on Research Work
Date: 11.05.2024
Year of the study: 2023-2024

Mrs. Tejaswini Kande presenting a seminar on Ph. D. Research \Vork on the topic of Stabitity
Indicating Analytical Method Development and Validation of APIs and its Dosage Forms.

Principal
PDEA'S Shankarrao Ursal Collegn

of Pharmaceutical Sciences &
Rreearch CenSe, Kharsdi, Pune-l4'

,r,t 111
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Student-made charts, displays, and posters 
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Pune District Education Association's
Shankarrao Ursal College of Pharmaceutical Sciences

and Research Centre, Kharadi, Pune'L4

Class: First year M. Pharm.

Semester: I (2019 Paffern)

Su bj ect: Modern Pharmaceutical Analytical Techniques(MPAT 1 0 1 T)

Academic Year: 2023-24

Chart Preparation

Topic: Thermogravimetric analysis (TGA)

Chart of Thermogravimetric Analysis Prepared by F.Y.M.Pharm . students

Dr. Vijaya Barge
Subject Teacher

Pri ncipal
PDEA'S Shanka rrao Ursal Colbga

of Pharrnaceulical Sciences &
Research Centre, Khar*di. Pune14.
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Pune District Education Association's
Shankanao Ursal College of Pharmaceutical Sciences

and Research Centre, Kharadi, Pune-L4

Class: First year M. Pharm.

Semester: I Q0l9 Pattern)

Su bjecft Modem Pharmaceutical Analytical Techniques(MPAT 1 0 1 T)

Academic Year: 2023-24

Chart Preparation

Topic: Ion Exchange Chromatography

Chart of Ion Exchange Chromatography Prepared by F.Y.M,Pharm .students

PrinciPal
PDEA'S Shankarrao Ursal Colbge

of Pharmaceutical Sciences &
RmeErcfi C€ntre, Kharadi, Psn+14.

153 / 521



Pune District Education Association's
Shankarrao Ursal College of Pharmaceutical Sciences

and Research Centre, Kharadi, Pune-L4

Class: First year M. Pharm.

Semester: I (2019 Pattern)

Su bject: Modern Pharmaceutical Analytical Techniques (MPAT 1 0 1 T)

Academic Year: 2A23-24

Chart Preparation

Topic: Differential Thermal Analysis (DTA)

Chart of Differential Thermal Analysis Prepared by F.Y.M.Pharm

PrineiPal
PDEA'S Shattka, t:rcr Ut lal CutltlEe

of Pharmaceutic:i;l Scie rrc+:r &

Research Centm, KharaCi, i''vrto-14
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Pune District Education Association's
Shankarrao Ursal College of Pharmaceutical Sciences

and Research Centre, Kharadi, Pune-14

Class: First year M. Pharm.

Semester: I Q0l9 Pattern)

Subject: Modem Pharmaceutical Analytical Techniques (MPAT 1 0 1 T)

Academic Year: 2023-24

List of students participated in chart preparation

Dr. Vijaya Barge
Subject Teacher

Sr.no Roll no. Candidate name
I 29 Shaikh Afiya Ramzan

2 31 Darshana Sanjay Undre
a
J 27 Pratiksha Balasaheb Sarode

4 28 Ravikiran Dattatray Sarode
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Student involvement in the Wall Magazine/ Pharma 

Tab Activity 
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PDEA 

Sr.No 

1. 

3 

4 

5 

'6. 

7 

Shankarrao Ursal College of Pharmaceutical Sciences and Research Centre 

Name of the 
member 

Mr.vipul 
Dhasade 

2. Dr.Amit KasabeeMember (Asst.Prof.) 

Mr. Prashant 
Khade 
Mr. Krunal 
Kanse 

Ms..Mansi 

Bangar 

Ms. Safura 
Tamboli 

Ms.Sakshi 
Thokal 

Pune District Education Association 's 

10. Khedekar 
Sheetal/Adsul 
Harshali 

Kharadi, Pune- 411014. 

11. Ms.Tejaswini 
Kande 

WALL MAGAZINE COMMITTEE 

Ms. Kiran GhuleMember ( Asst.Prof.) 

Tejaswini Kande 

co-oeinatoe 

Academic Year 2023-2024 

Designation 

Chairman(Asst Prof.) 

Member (Asst.Prof.) 

Member ((Asst.Prof.) 

Ms.Mrunali Tade Member (Student Third 
Year B. Pharmacy) 

Member (Student First 
Year B. Pharmacy) 

Mobile 

Member (Student First 
Year M. Pharmacy) 

Number 

Member Secretory 
(Asst Prof.) 

9970526436 vipuldhsade2009@gmail.com 

7709366816 amit9590 @gmail.com 

Email-ID 

8888872264 phkhade@gmail.com 

7666445759 | krunal.kanase@gmail.com 

Member (Student Second9156303240 Safural23 @gmail.com 
Year B. Pharmacy) 

Member (Student final 8767091145 

Year B. Pharmacy) 

7030036661 Kiranghule95 @gmail.com 

7821043795 Manasibangar18@gmail.com 

Sakshithokal 1905@gmail.com 

9370491505 tadebapu1967@gmail.com 

9552566297 Harshaliadsul80 @gmail.com 

8669062889 tejukande 12 14@gmail.com 

Dr. Ashok Bhosale 

Priñ
ípal 
Distric Ed 

Irao Ursal C 
Scisnces 

Khare 

ation's 
macsutical 

'entre, 
1014. 

157 / 521



PDEA Shankarrao Ursal College of Pharmaceutical Sciences and Research Centrè 

Notice No.: 86 

Pune District Education Association's 

Tejaswini Kande 

Kharadi, Pune- 411014. 

(ACADEMIC YEAR 2023-2024) 

WALL MAGAZINE COMITTEE 

Date: 01/09/2023 

oistrict Edu 

COLLE 
os RESFA. 

Dr Ashok Bhosale 

PRINCIPAL 

u$AL Cot 

All the students of B. Pharm and M. Pharm are hereby informed that submit their 

Poems, Drawings, Sketches, Essay, Best Thoughts for Wall Magazine Committee to 

Mrs.Tejaswini kande on or before 08/09/2023. 

P D. E. A's 

Shankarrao Ursal College of 

harmaceutical Sciences & Research Centrc 
Kharadi, Pune-411014. 

HEALIN 
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aAAVAANA 
NMAW 

Name-8 hwey ap.g awnte 
y ean'nay.Bphau 
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Hope is tle thing with feathers 
that perches in the soul. 

And sings the tune without the words, 
and never stops at all. 

Emily Dickinson 

Name -RskarLaukikchan dralcant 
clagg- enad fear B. pharm, 
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lork is Worship 

Nevk is ekship 
Sqys the 
As we sowd 
So we have eaped 

day that haue lapprd 

we haye repcad ieve 
from his iovely and 
ploughe it withpreservence 
Helding each cthers mind 

we saw his Plaee Prom sceds to concrete cqroo 
our daydreams 
had many colous ad The happes we shoed 
tike the raqrance om hiawecs 
neut ideas,new ways 
we' ve dcq wned with zl 
nes technig ue, neuw thouh, 
3n his ordel 

the nok and corner ot his pldce 
Reverberr ae in ouss heatt 

spend toqelherr, 
Ard Pound it dllicu 
The Hme we 

Neu, he Hme has come, 
To wave 

And to ern brane each other, 
Relreshim the day gene by 
But promice weve made 

That, wert is uorehip 
leoyned. 

Jarme- AManlina wala 
phorm) 

Ro| Wo- 28 

his pae 
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Pune District Education Association's 

PDEA) Shankarrao Ursal College of Pharmaceutical Seiences and Researeh enre 

Ms. Tejaswini Kande 

Co-ordinator 

Kharadi, Pune- 41 1014. 

(ACADEMIC YEAR 2023-2024) 

WALL MAGAZINE COMITTEE 

Notice No.: 171 

2009 

All the students of D. Pharm, B. Pharm and M. Pharm are hercby informed that submit 

their Poems, Drawings, Sketches, Essay, Best Thoughts on A4 size paper to Mrs. Tejaswini 
kande / Ms. Ruchita Bhalerao for Wall Magazine on or before 25/11/2023. It is compulsory to 

all the students otherwise strict action will be taken. 

Ms. Ruchita Bhalerao 

Co-Coordinator 

Date: 04/11/2023 

Dr. Ashok Bhosale 

PR0NOAAL 
Pune District Education Association's 

Shankarrao Ursal Colege of Pharmaceutical 
Sciences & Research Centre, 

Kharadi, Pune-411014. 
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Believe in Yourself 
.Stand for your dream. 

Even in the midst of: 
difficult times.. Yos ned 

Ao Maiotain the Con fiden ce 
& Conuiction that you can 

qcheeve what you want 

Name-Vaishrdvi R. Jadhav 
S.Ym Pharm (22) 
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-EMILY DiCKINSON It askeda 

crumb of me. 

Yet, 

never, 

in 
extremity, 

Name: Bhaat Rthod 

las:. Ay.B.Phaim 

That 

kept 

so 
many 

warm. 

That could And 

never 

stops 

at 
all. 

And 

sings 

the 

tune 

without 

That 

perches 

in 
the 

soul, 

"Hope" 

is 
the 

thing 

with 

feathers 

And 

on 
the 

strangest 

sea; 

I've 
heard 

it 
in 

the 
chilliest 

land 

abash the 

little bird 

And 

sore 

must 

be 
the 

storm 

And 

sweetest 

in 
the 

gale 

is 
heard; the words, 
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Nama: Srslti H.Rajgualit 
Clas: Fna. y&.Phorm 

Bhagavad Gita Chanting 
@BhagavadGitaChanting 

When you are worried about failure, 
then you will hardly take any risks in life. 

When you don't take any risks in life, then you 
will do only a few things that you are sure to win. 

When you are sure to win, that means 

you are not trying anything new. 

NEW BEGGNNINGS ARE ALWAYS RISKY 

BUT WORTH THE REWARD! 

-Sri Govindu 
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participation of students in University/State/National 

level competitions  
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PDEA 
Pune Distrct Education Associalion 

President 

Ajit Pawar 

Vice President 

Rajendra Ghadge 

Hon. Sec.etary 

Adv. Sandeep Kadam 
Senate Member, SPPU, Pune 

Treasurer 

Pune District Education Association's 

SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL 
SCIENCES AND RESEARCH CENTRE 

Dy. Secretary 

L. M. Pawar 

Principal 

Dr. Ashok Bhosale 

Approved by 

Date:3/ ql 2023 

Aahanrao Deshmukh 

Kharadi, Tal. Haveli, Dist. Pune - 411014 
:All India Council for Technical Education, 

Affiliated to :Savitribai Phule Pune University (PU/PN/Pharm/384/2009), Code 1235 
Recognised by : Government of Maharashtra 

D.IE.lnstitute Code : PH 6385 

Pharmacy Council of India, New Delhi. 

To, 
The Secretory, 
Pune District Zonal Sports Committee, 
Savitribai Phule Pune University 
Ganeshkhind, Pune-411007. 

Sub: Regarding Sports Coordinator. 

Sir/Madam 

With reference to above cited subject, I am giving consent to you that Mr. 
Shreekrushna Thete will be representative of our college team as Sports coordinator 
in Intercollegiate Tournaments of Savitraibai Phule Pune University. 

Thanking You, 

This is for your kind information and necessary action. 

Yours Faith fully 

Website : www.pdeasubpharm.edu.in i Emal: sucopsrc_2009@yaho0.co.in 
Phone: 020 -27013835 

�r. Ashok Bhosale 

PRINCIPAL 

COLLEGE O 

RESEARCo 

Pune District Education Association's 
Shankarrao Ursal Colege of Pharmaceutical 

Sciences & Research Centre, 
Kharadi, Pune-411014. 

MARMAcIST Fn 
TY HEALH 

Ref. No: SUCOPSRC /-6 7 12023-2024 
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Dr. K. G. Mohite 
M.Se, N.Phil, Ph.D 

Principal 

Ref. No. 

Chandmal Tarachand Bora College 
s.s.P. Mandal's 

Arts " Commerce " Science 
NAAC Re-aceredited : "B+* Grade 

Best College Award (Rural) 
(Afliated to Savitribal Phule Pune University : ID No. PU/ PN /ASC I019/ [1968]) 

Shirur (Ghodnadi) 4 12210 Pune. Tel.: 02138 -222301, 22417o 
Resi.: 222214, E-mail: ctborainfo68@gmail.com 

DBT STAR COLLEGE 

Of PDEs 

DST - FIST SPONSORED COLLEGE 

Attendance Certificate 

This is to certify that Prof. Shreeleensbna 

BucoPSRC 

Arts, Com. & 

Was present for the Pune Distriet Zonal Sports Committee Intercollegiate 

Badminton (Men) Competition Held at S. S. P. Mandal's Chandmal 

Tarachand Bora College, Shirur On 15" September, 2023. It is further 

certified that He/She performed the duty as a Team Manager/Coach for the 

Competition. 

ld No. PUN 

PN/ASC 019/1968 SHIRUR 

Date : |5|412013 

.Colle 

Thete 

collegeKhseadi 

(PNalt 
Dr. K. C. Mohite 

Principal 
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PUNE DISTRICT ZONAL SPORTS COMMITTEE 

C/O Bharatiya Jain Sanghatana's 
Arts, Science & Commerce College, 

Wagholi, Pune - 412207 
BJS 
Eharativa Jain Sanghatana 

Ref. No. : BJSC/PDSZ/|18/2023-2024 

Attendance Certificate 

This is to certify that Prof. 

PDEAS SucopsRc, Kbeead 
Shreelc essbna 

(Dr. Ramesh Gaikwad) 
Secretary 

Pune District Zonal Sports Committee 

5 

Date :07/ 10 /2023 

Thete 

has attended dated 06.10.2023 to 07.10.2023 the Pune District Zonal Sports Committee Inter 

Collegiate (Men / Women) competition held at Bharatiya Jain Sanghatana's Arts, Science & 

Commerce College, Wagholi, Pune - 412207. 

College 

(Dr. Sanjay Gaikwad) 
Principal 

B.J.S. College, Wagholi, Pune 
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PDEA 

President 

Ajit Pawar 

Vice President 

Rajendra Ghadge 

Hon. Secretary 
Adv. Sandeep Kadam 

Senate Member 
Savitriba1 Phule Pune University, Pune 

Treasurer 
Adv. Mohanrao Deshmukh 

Dy. Secretary 

L. M. Pawar 

Principal 
Dr. M. G. Chaskar 

Dean 
Science & Technology Dep!. 

SPPU, Pune 

Pune District Education Association's 
Prof. Ramkrishna More Arts, Commerce & Science College 

Affilated to Savitribai Phule Pune University (ld No. PU/PN/ASC/090/1992 ) (Autonomous) 
Sec. No. 28, Ganganagar, Pradhikaran, 
AKURDI, PUNE- 411 044. 
PH.: 020-27650276 

Outward No. : RMC IAI 

College 

020-27659740 

rmacscollege@yahoo.co.1n 
www.pdearmacs.co.in 

of-PDEAs0 coPSRe 

ATTENDANCE CERTIFICATE 

Kheta di 

This is to certify that Prof. /Dr --NiHnNehlkae 

Estd.: June 1992 

NAAC Grade A+ (CGPA:3.46) DBT: STAR COLLEGE STATUS 

Date: 17|o| 2023 

Lt. Dr. Dnyaneshwar Chimate 
Director of Physical Education & Sports 
Prof. Ramkrishna More Arts, Commerce 

& Science College, (Autonomous), 
Akurdi, Pune-411 044. 

3 

Zonal Sports Commitee's Inter Collegiate Football Men 

Championship held at Hedgewar Krida Sankul, Ajmera Colony. 
Pimpri as Team Manager / Coach / Selection Committee 

---has attended Pune District 

Member / Official organized by Prof. Ramkrishna More Arts, 

Commerce & Science College Akurdi, Pune on 16th and 17h 
October 2023. 

Dr. MChaskar 
PRINCIPAL Prof. Ramkrishna More Arts, Commerce & Science College, (Autonomous), Akurdi, Pune-411 044. 
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Indapur Taluka Gramvikas Pratishthan's 

VISHWASRAO RANSING COLLEGE 
(Arts, Commerce and Science) 

Kalamb � Walchandnagar, Tal. Indapur, Dist. Pune 413|14 
E-Mail ld: artsandeommerce_college@yahoo.com 

Principal: Dr. A. B. Aher. 

Ref. No.:2023-24/1 87 

Attendance Certificate 

Dr. Suhas Bhairat 

(Organizing Secretary) 

This is to certify that, Prof. ..hreesshna.The e.. 0f 

P.DEAS...3ucoRSRS..khsesdi college 

website: www.itgpacckalamb.in 
1.D. No. P. U./ P.N. /A.C. / 056/ (1984) 

2 

attended the Pune District Zonal Sports Committee's Inter College Best 

Physique tournament held at ITGP's, Vishwasrao Ransing College, 

Kalamb-Walchandnagar, Tal. Indapur, Dist. Pune on 25th November 2023. 

asrao Ransing 

Date: 25/11/2023 

ede 

Quee 

has 

Principal Dr. Ankush Aher 
(Organizing President) 
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"Rural Development through Education, Arts, Sports & Culture' 
Acharya Atre Vikas Pratishthan Purandar's 

Sharadchandraji Pawar College, Jejuri 
(Arts & Commerce) 

Chinchbaug, Jejuri, Tal.Purandar, Dist. Pune Maharashtra 412 303. 
(Affiliated to Savitribai Phule Pune University) 

Principal : Dr. Balaji Natkare MA,SET, M.Phl, Ph.D. 

O/W.No. S.P.C. 

NAAC Reaccredited 

Certificate of Attendance 

Dr. Shiva)Bhintade 
OrganizingSekretory 

fäuare, g, a. yiaz, fo. yut 

Estd. 1991 

ID No.: PU/PNIA/091 (1992) 
AISHE NO C- 41457 

6 

Ph.:02115 295054 
E-mail:s.p.collegejejuri@gmail.com 

Website: www.spcjejuri.edu.in 

This is to Certified that Prof/Dr. .Ke4nl...kongse.. 

ot.PDEAs..3).S9P. SRS.�Khezs.college.. 

President : Hon.Vijay Kolte BA., LL.B. 

Date: 

attended the Inter Collegiate Ball Badminton (Men & Women) competition as 

Team Manager/Coach/Selection Committee Member / Oficial held at 

Sharadchandraji Pawar College, Jejuri on 02" January 2024, 

o210| 120Y 

...has 

Dr. Balaji Natkare 

Principal 
Sharadchanadraji Pawar Coiegs 

Jejur, Tal- Purandar, Dst- Mpa, 
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To. 

The In-charge 

Fnona Nor-. (0z382) 240192 For-(02392) 243855, Emal- channaba seesthaor@gnal corm, websiter- urwn. chornotasweshag org 
Approved by:: Covt. of Maharashtra, P, Me Dethni, Atilated to je s8TMunversity, Manded, MSeTE, Mumbal 

1 State Level Intercollegiate Pharma Chess Tournament 2023-24 

Tournament 2023-24 

Latur 

1 State Level Inter Collegiate Pharma Chess 

Dear sir, 

Channabasweshwar Pharmacy College(Degrec), 

Sr.No. 

1. 

2. 

3. 

With reference to your appeal for 1 State Level Intercollegiate Pharma Chess Tournament 
2023-24. I am pleased to forward herewith the entry of our students. please find, enclosed the 
entry form duly filled in. 

4 

CHANNABASWESHWAR PHARMACY cOLLEGE (DEGREE) 

5. 

6. 

Panchakshri Shivacharya Trust's 

Kava Road, Basweshwar Chowk, Latur- 413512 (Maharashtra) 

7. 

8. 

9. 

DTE Code:- 2253, University Code ;- 947, MSBTE COde :- 2041 

Est - 1973 

Name of Player 

-poris incharye 
une District Education Associatufi's 

shanikarra0Irsal Colege Of Pharmaceuf- a 
Science's & Research Centre 

Present Course &Year 

Name of Colege:Shankacgo USa oegeo pheU 
Name of Sports In-Charge: if. Kdnal kanNseSir 

Contact No3830705872 E-nail: Krurl. kuns eaaoiln, 

Seálofinstitute 

eSnWa 

Signature 

pharmacy Colle 

LATUR) 

Principal 
PRINCIPAL 
P D. E.A's 

Shankarrao Ursal College of 
nharmaceutical Sciences & Research Cene 

khani,Pone 
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CHANNABASWESHWAR PHARMACY COLLEGE(DEGREE) 

1. Name of the 

Kava Road, Basweshwar Chowk, Latur-413512 (Maharashtra) 
DTE Code:- 2253, University Code :- 947, MSBTE Code:- 2041 

Phone No:-. (02382) 240192, Fax-(02382) 243855, Enmail- channabaswoshwar@gmail com, Website:- www. channat 
Approved by: Govt, of Maharashtra, pCI, New Delhi, Affillated to - S.R.T.M.Unlversity, Nanded, MSB 

2. Age: 8 

Panchakshri Shivacharya Trust's 

(In (Block letter beginning with Surname) 

3. Class in which Studying: Mphaco 

4. Date of Birth: OSle- 2OOO 

5. Name of the Organization: 

ENTRY FORM 
OF PLAYER 

8. Signature of Player: 

7. Enrollment No. for Diplona Students : 

6. Eliyibiliy number of Nanded University / Parent University: 11O12ol9/g47/td 

9. Aadhar Card (Yes / No) 

10. College ID (Yes/ No) 

11. Mark Sheet (Yes / No) 

SEAL OF ORGANISATION 

ne 

District & 

Educatior nAssor RRSAL COLL 

Est :- 1973 

ENCES & RESEA 

2009 
RAD PUE 

yCceukas] 

SIGN & SEAL OF THE PRINCIPAL 

PRINCIPAL 
P D. E. A's 

Shankarrao Ursal College of 
Pharmaceutical Sciences & Research Centre 

Kharedi, Pune-411014 
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PDEA 
Pune Dt Eaton Asocn 

President 

Ajt Pawar 

Vice President 

Rajendra Ghadge 

Hon. Secretary 

Adv. Sandeep Kadam 
Senate Member, SPPU, Pune 

Treasurer 

Dy. Secretary 

L. M. Pawar 

Principal 
Dr. Ashok Bhosale 

SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL 
SCIENCES AND RESEARCH CENTRE 

Approved by 

Adv. Mohanrao Deshmukh 

Date: I|D /202 

Affiliated to : Savitribai Phule Pune University (PU/PN/Pharm/384/2009), Code 1235 

Recognised by : Government of Maharashtra 

f 

Pune District Education Association's 

Kharadi, Tal. Haveli, Dist. Pune - 411014 
: All lndia Council for Technical Education, 

Pharmacy Council of India, New Delhi. 

To, 
The Secretory, 
Pune District Zonal Sports Committee, 
Savitribai Phule Pune University 
Ganeshkhind, Pune-4 11007. 

Sir/Madam 

Sub: Participation of our college students in Intercollegiate Football 
Tournaments. 

Website: www.pdeasubpharm.edu.in E-mail :sucopsrc _2009@yahoo.co.in 

This is for your kind information and necessary action. 

Thanking You, 

With reference to above cited subject, I am giving consent of our coiiege team to 
participate in Intercollegiate Football Tournaments of Savitraibai Phule Pune 
University. 

Yours Faithfully 

Dr. Ashok Bhosale 

PRINCIPAL 
nialion's Puno District Education. 

Shankarrao Ursal College of Pharmaceutical 
Sciances & Research Cenira, 

Kharadi, Pune-411014. 

B 

RAI 

Phone: 020-27013835 

Ref. No.: SUCOPSRCI335 121 20 214 

Institute Copy 

D.T.E.Institute Code : PH 6385 
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Participation of students in extracurricular events 

organized by the institute and other institutes 
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & Research 

Centre, Kharadi, Pune-14. 

 

 
 
 

 

           1. Participation of students in Institutional Extracurricular Activities 

           (A.Y. 2023-24) 

 
Please visit this link for more information: 

 
https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/534/Cultural%20activities%202023-2024.pdf 
 
 
 

 

2. Students Participation in Extracurricular Activities organized 

                by other institutes (A.Y. 2023-24) 

 

 
Please visit this link for more information: 

https://pdeasubpharm.s3.us-east-

2.amazonaws.com/NAACSSR/566/5.3.3%20Final%20AQAR%20other%20institute%2024-24.pdf 

 

 

  
 

179 / 521

https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/534/Cultural%20activities%202023-2024.pdf
https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/566/5.3.3%20Final%20AQAR%20other%20institute%2024-24.pdf
https://pdeasubpharm.s3.us-east-2.amazonaws.com/NAACSSR/566/5.3.3%20Final%20AQAR%20other%20institute%2024-24.pdf


 

 

Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & 
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Participation of students in Add-on and 

Certificate Courses 
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Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participation of students in NSS Activities 
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & Research 

Centre, Kharadi, Pune-14. 

 

 
 
 

 

Participation of students in NSS  Activities 

           (A.Y. 2023-24) 

 
Please visit this link for more information: 

 
https://pdeasubpharm.s3.us-east-

2.amazonaws.com/NAACSSR/552/NSS%20Activity%20Reprts%202023-24.pdf 
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Pune District Education Association’s 

Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participation of students in NPW Activities 
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Health Check-up Camp 
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Seminar on Health and Hygiene of Girls 
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C. Problem Solving Methodologies 
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Organizing Seminars with Complex Topics 
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                                 Pune District Education Association’s 
      Shankarrao Ursal College of Pharmaceutical Sciences and 

Research Centre, Kharadi, Pune 
 

 

A Report of 

Seminar on Eco-Friendly and Economic Methods in Various Fields of Pharmacy Utilizing 

Hydrotrophy, Mixed Hydrotrophy, and Mixed Solvency Concepts  

A seminar on the topic of eco-friendly and economic methods in various fields of pharmacy 

utilizing hydrotrophy, mixed hydrotrophy, and mixed solvency concepts was organized in the 

institute on May 30, 2024, at 11.45 a.m. Dr. R. K. Maheshwari, Ex. Professor and Head, Dept. of 

Pharmacy, SGITS, Indore, was the resource person for the seminar. 

Dr. Ashok Bhosale, principal, welcomed him, and Dr. Vijaya Barge, vice principal, introduced 

him to the M.Pharm. students and faculty members. 

While guiding the students and faculty members, he focused on the application of the mixed 

solvency concept in various analyses of these poorly water-soluble drugs. Further, he mentioned 

that such analytical methods are eco-friendly and cost-effective. Also, he said that these methods 

should be adopted by various pharmacopoeias so that the use of such costly and harmful organic 

solvents can be minimized. 

The seminar was attended by around 50 M. Pharm. students and faculty members. 

The seminar was concluded with a vote of thanks by coordinator Dr. Vijaya Barge, vice principal. 

A seminar on the topic of eco-friendly and economic methods in various fields of pharmacy 

utilizing hydrotrophy, mixed hydrotrophy, and mixed solvency concepts was organized in the 

institute on May 30, 2024, at 11.45 a.m. Dr. R. K. Maheshwari, Ex. Professor and Head, Dept. of 

Pharmacy, SGITS, Indore, was the resource person for the seminar.  
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Felicitation of Dr. R. K. Maheshwari, Ex. Professor and Head, Dept. of Pharmacy, SGITS, Indore, 

by Dr. Ashok Bhosale, principal. 

 

 

Dr. R. K. Maheshwari, Ex. Professor and Head, Dept. of Pharmacy, SGITS, Indore, is guiding 

the students and faculty members. 
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Dr. R. K. Maheshwari, Ex. Professor and Head, Dept. of Pharmacy, SGITS, Indore, is guiding 

the students and faculty members. 

Dr. Vijaya Barge, vice principal, delivered a vote of thanks. 

 

    Dr. Vijaya Barge                                                                                 

Vice Principal & Coordinator                                        
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Pune District Education Association's 

SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL 
SCIENCES AND RESEARCH CENTRE 

Kharadi, Tal. Haveli, Dist. Pune - 411014 
Approved by : All India Council for Technical Education, 

Pharmacy Council of India, New DeJhl. 
Affiliated to : Savitribai Phule Pune University (PU/PN/Pharm/384/2009), Code 1235 

-\. COi.LEGE Ot, 
<1;'1' I> 1<ES~C I> 

oe,,.., "c~ 
~~ ~'°' ...... ~ 

iJ: _ _,,, ,;,i 

., -=:=:: 1!: 

Recognised by : Government of Maharashtra 
D.T.E.lnstitute Code : PH 6385 1 Website: www.pdeasubpharm.edu.in I E-mail: sucopsrc_2009@yahoo.co.in 

Phone:020-27013835 

Date: 3'01 ~ 1202-4 Ref. No.: SUCOPSRC / / /'?,3- J 201~ -20-2-o/ 

President 

Ajit Pawar 

Vice President 

Rajendra Ghadge 

Hon. Secretary 

Adv. Sandeep Kadam 
Senate Member, SPPU, Pune 

Treasurer 

hanrao Deshmukh 

Dy. Secretary 

L. M. Pawar 

To, 
Dr. R. K. Maheshwari 

Ex. Professor and Head 

Dept. of Pharmacy 

SGITS, Indore 

Subject: Invitation as a resource person for a seminar. 

Dear Sir, 

As per our telephonic conversation, I am pleased to extend a formal invitation to you 

to sharing your knowledge as a resource person on the topic of eco-friendly and economic 

methods in various fields of pharmacy utilizing hydrotrophy, mixed hydrotrophy, and 

mixed solvency concepts on May 30, 2024: at 11.30 a.m. The purpose of the proposed 

seminar is to provide students and staff members with an opportunity to acquire and utilize 

new knowledge and skills that will benefit them to updating their knowledge in the field 

of pharmacy. 

Since you are an eminent person in this field and have made valuable contributions to the 

topic, we take this opportunity to invite you as a resource person for this seminar. 

Thanking you. 

~ 
(Dr. Ashok Bhosale) Principal 

Dr. Ashok Bhosale ~ ~ ljJRlfJ~PAL 
) 

P 0. E. A't 
Stl~llwrao Ursal College ef 

Phe(rneteOtttal S&ienc&6 & Research Centre 
Khlfadt, Pune-41101~ 

Institute Copy 
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Punc District Education Association's 
SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL 

SCIENCES AND RESEARCH CENTRE 
Kharadi, Pune - 411014 

Approved by : Pharmacy Council of India, New Delhi. • All India Council for Technical Education 
Affiliated to : Savitribai Phule Pune University (PU/PN/.Pharm/384/2009), Code 1235 

Maharashtra State Board of Technical Education. 
Recognised by : Government of Maharashtra D.T.E.lnstitute Code : PH 6385 MSBTE Code : 2143 
1 Website : www.pdeasubpharm.edu.in I E-mail : sucopsrc_2009@yahoo.co.in • Tele. : 020 • 27013835 

Date : 9 o I $'"" I 20 '2. £; Ref. No.: SUCOPSRC I / f 3' I 'lO 2 J 'lO U, 

President 

Ajit Pawar 
:) 

Vice President 

Rajendra Ghadge 

Hon. Secretary 

Adv. Sandeep Kadam 
Senate Member, SPPU, Pune 

Treasurer 

AdvJhanrao Deshmukh 

Dy. Secretary 

L. M. Pawar 

Principal 

Dr. Ashok Bhosale 

To, 
Dr. R. K. Maheshwari 
Ex. Professor and Head 
Dept. of Pharmacy 
SGITS, Indore 

Dear Sir, 
At the outset, we wish to convey oqr sincere gratitude towards you for 
sharing your knowledge as a resource person on the topic of eco-friendly 
and economic methods in various fields of pharmacy utilizing 
hydrotrophy, mixed hydrotrophy, and mixed solvency concepts on May 
30, 2024, at 11.30 a.m 
Our students and faculty members have benefited from your invaluable 
guidance by being able to learn and use new skills that will benefit them 
in updating their knowledge in the field of pharmacy. 
We are looking forward to having more interaction with you in the future. 

Thanking you. 

Dr. Ashok V. Bhosale 
.1.--, .p__ P.rincjpal I 
~ Pnnc1pa 

PDEA'S Shankarrao Ursal College 
of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 
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. ., J ti n Association's .. ~•"P'IP,.• Pune District Ee uca o utical Sciences ~ IC liege of Pharmace ~ Shankart"&O Ursa ° Kh di Pune 
PDEA~---~A:n:d:-=R=e=se=a~r~cl-1_c_e_n_te_r_, __ 

0
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. thods in various fields of f • di and economic me t 

A Seminar on the topic of eco- r1en y h d mixed solvency concep s on pharmacy utilizing hydrotrophy, mixed hydrotrop y, an 
May 30, 2024, at 11.30 a.m. 

Attendance Sheet 

Date: ~-0~2024 

Sr. 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 
15 

16 

17 

18 

19 

20 

21 

22 

Name of the student 

s,m"fao 

o1-t <"1)eshm 
tohQµ)anq fbc:Ln 

H,~q ame~h 

Class 

S, 

5 •i, m, fhc('fW 

gt rn rh,~ 

s, 

Sign. 
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Sr. Na1ne of the student 
No. -
23 ,s,i, shn~ ~C\b 1 Q.., 

24 Go"~"'½ h P) nllS l'\~ 
25 om N1 rf' one. 
26 p" \\~v, l)Cl\v \ 
27 \} ~ ~ h n a. u ~ -:];J ~ v , 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

VIC& .. PRINCIPAL 
Pune Oistrlct Educalion Association's 

Shanka~o U~ College Of Pharmaceutical 
$Qeoce$ ·& Research Centre 

Kbaradl.Pune-4110" 

-·-

·--

Class Sign. 

~~r-1' 'i' "" ( ~1) 
'·--

-g. t ' fYl . C Cf' Ill -- Gi-Jl.('(Jh(Jt;ke.~ 
~. ,,, t") ( Cf) ,q) (r~AV..-

'-- - •"-

~i:Ft, s.'(. ff).~_ 
- -~)-r,:1 .. ..-

c; I"{ . fY) • C~• f) J -:,.t"" , ' 
'V 

~ 
~nnc,pel 

P05A'S Shankarrao Urs~ Col6egf 
ot Pharmaceulical Sciences & 

~~P.arch Centre, Kharadi. Pune-1' 
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Pone J)istrict Education As~ociation 's Shanknrrao Ursnl College of Pharmaceutical Sciences And Research Center, Khnrncli, Pune 

---- -A Seminar on the topic of eco-friendly and economic n1cthods in vanous fi(·lcls of 
pharn1acy utilizing hydrotrophy, mixed hydrotrophy, anti 1nix(·d solvcn(·y toiu·t·pts <>

11 Ma)' 30, 2024, at 11.30 a.m. 

Attendance Sheet 
Date: YJ.0~2024 

Sr. 
No. 

Name of the faculty member Designation Sign. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

-----------r------- --l 
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~ 
DEA 

PuncDistt·ictEducationAssocintion's 
Shankarr~,o U1·sal College of Pharrnaceutical Sciences and 

Research Center, Kharadi, Pune-14. 

A Seminar on the topic of eco-friendly and economic methods in various fields of pharmacy utilizing hydrotrophy, mixed hydrotrophy, and mixed solvency concepts on May 30, 2024, at 11.30 a .. m 

FEEDBACK FORM 
Name of the staff memberf sl-u J~ .'- () 1J o.d go V e_,, 5 t.J d,1,i i. 
Designation:. ~ • y. r-r, _ f'h~ . 

Sr. No. Particular Excellent Good Average Satisf:-,ctory 

1. How did u find the overall seminar? - . . ~ 
,_ 2. Did this seminar help you to update your 

current knowledge? ~ 

3. How was the interaction with the speaker 
:Juring the seminar? V 

4. Overall effectiveness of seminar 
I ~ 

Note: Strike ✓ wherever necessary 

Suggestions if any: -----~Ldftl__JJ.: ___ ~-~-/ 
-:----------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------

~ 0 / (J 5 I 2.-co 2 Date: -------------- </-------------
S. §11~ -1 gnat u rer-=-----------------

-Pt 
rn 
'F 

-
)U 

lt 

V 
f 

,l 

t 

. 
,: 

ti 
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~',l,'Jt -------✓ C 

~--:1:.'N'i" "":,~~f". PuncDistrictEducationAssociation's Shankarr:-10 Ursnl College of Pharmaceutical Sciences and 
l{cscarch Center, Khuradi, Pune-14. 

rxT ~ -
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Question Bank 

 

Chapter -1 

1. What is preformulation? Write about its goals and objectives. 

2. Enlist various physical properties to be tested in preformulation of solid dosage forms. 

3. Enlist various chemical properties to be tested in preformulation of solid dosage forms. 

4. Discuss physical forms of a drug and excipients to be formulated into dosage form. How 

physical form of solids is tested? 

5. Explain particle size and size distribution studies in preformulation testing.  

6 What is significance of particle shape and surface area in formulation development? Explain 

with example how these properties affect performance of drug and excipients in dosage form. 

7. Enlist and explain various flow properties and their significance in preformulation testing. 

8. What is compressibility index and Hausner ratio? Discuss their roles in achieving product 

uniformity. 

9. How solubility profiling is important in preformulation studies? What is effect of pH, pka 

and common ion effect and partition coefficient on product bioavailability?  

10 What is polymorphism? Discuss with examples its importance in preformulation testing. 

11. Explain effect of hydrolysis on stability of formulation components.  

12. What is oxidation? With suitable example discuss oxidative degradation and its significance 

in product stability. 

13. How hydrolysis and oxidation could be prevented to produce stable dosage form?  

14. What is importance of studying reduction in components of a formulation? How it can be 

avoided? 

15. What is racemization and polymerization? What is its significance in preformulation 

testing?  
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16. What is BCS classification? Discuss it's objectives. What is its significance in 

preformulation testing? 

17. Discuss with examples applications of preformulation testing. 

18. Discuss preformulation testing in liquid dosage forms. 

19. Write about preformulation testing of parenteral dosage forms. 

20. Elaborate upon impact of preformulation studies on stability of dosage form. 

21. How solid state and liquid state stability testing is performed under preformulation testing?  

22. What is drug-excipient interaction? What is its significance in preformulation testing?  

23. Discuss analytical methods used to investigate drug-excipient interactions. 

 

Chapter -2 

1. What is tablet? Classify them with examples of each.  

2. What are advantages and disadvantages of tablets over other dosage forms? 

3. Give ideal characteristics of tablet dosage forms. 

4. Define following terms: 

a) Compressed tablet 

b) Chewable 

c) Dispensing tablet 

d) Immediate release tablet 

e) Sugar coated tablet 

f) Buccal tablet 

g) Gelatin coated tablet 

h) Sustain release tablet 

i) Film coated tablet 

j) Layered tablet  

k) Multicompressed tablet 

l) Controlled release tablet 

m) Effervescent tablet 

n) Tablet triturate 

o) Lozenge 

p) Rapid-release tablets 
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q) Enteric coated tablet 

r) Inlay tablet 

s) Hypodermic tablet 

t) Extended- release tablets 

5. Describe various excipients used in manufacturing of compressed tablets. 

6. Write short note on formulation of a tablet.  

7. What is granulation? Write its objectives, advantages and limitations. 

8. Discuss various methods of granulation. 

9. Discuss in detail dry granulation. 

10. Discuss in detail wet granulation. 

11. Discuss in detail direct compression method of granulation.  

12. What are advantages and limitations of dry granulation? 

13. Discuss mechanisms involved in dry and wet granulation. 

14. What are advantages and limitations of wet granulation? 

15 Discuss stages of multistation tablet compression process. 

 16 Discuss problems encountered in tableting. Give reasons and causes and suggest remedies 

for the same. 

17. Discuss various machines used to compress tablets. 

18. Discuss working principle, construction and operation of single press tablet machine. 

19. Discuss in detail working principle, construction and operation of multi-station press tablet 

manufacturing machine.  

20. Discuss various tools of tablet compression machine. 

21. Write about meanings of various tablets tooling terms.  

22. What is tablet coating? Give its objectives. 

23. Discuss various types of tablet coatings. 

24. Elaborate on formulation of tablet coating compositions. 

25. Discuss various excipients used in tablet coating compositions. 26. Write note on solvent 

system for making coating compositions. 

27. Enlist and elaborate on various equipments employed in tablet coating. 

28. Write in detail about tablet coating process. 

29. Elaborate upon quality of a tablet for coating applications. 
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30 Discuss various defects in tablet coating along with reason, causes and remedies for the 

same. 

31 Write notes on: 

(a) Sugar coating 

(b) Film coating 

(c) Enteric coating 

(d) Gelatin coating 

(e) Compression coating  

32 Discuss various parameters used to increase efficiency of tablet coating machine. 

33. Discuss IPQC testing of a tablet formulation. 

34. Elaborate upon various FPQC tests for evaluation of tablets.  

35. Write note on packaging of a tablet dosage form. 

36. Discuss stability testing of tablet dosage forms 

 

Chapter-3 

1. What are liquid oral preparations? Classify them with giving suitable examples.  

2. What are advantages and disadvantages of liquid oral preparations? 3 Write about general 

formulation considerations of liquid orals. 

4 Enlist general excipients with examples used in liquid oral formulations.  

5. Discuss solubility of active ingredients in formulating them as liquid oral preparations. 

6. Write about properties of active ingredient in formulating them as liquid oral preparations. 

 7. What are solvents and co-solvents? Give their significance in formulating liquid oral 

products.  

8 Discuss aqueous vehicles used in liquid oral products. 

9 Write about formulation considerations of syrups. 

10. Write about formulation considerations of elixirs. 

11. Write about formulation considerations of suspensions. 

12 Write about formulation considerations of emulsions. 

13. What is significance of liquid filling equipments in the production of liquid orals?  

14. Give general considerations to selecting fillers for liquid products. 15. Discuss various 

types of fillers used in liquid oral products. 

16. Discuss techniques of filling liquid oral preparations.  
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17. What is significance of packaging of liquid oral products? 

18. Describe packaging for syrups.  

19. Describe packaging for elixirs 

20. Describe packaging for suspensions. 

21. Describe packaging for emulsions.  

22. What is importance of evaluating of liquid oral products? 

23. Discuss evaluation of liquid orals as per various Pharmacopoeia. 

24. Describe various unofficial tests used for liquid oral products. 

25. Comment on universal tests used for liquid oral products. 

26. Short note on: 

(a) Uniformity of weight test for liquid orals 

(b) Uniformity of content test for liquid orals   

(c) Uniformity of dose test for liquid orals 

(d) Mass variation test for liquid orals 

(e) Uniformity of volume test for liquid orals 

 27. What are microbiological tests and antimicrobial effectiveness test for liquid orals?  

28. Discuss tests for determining sedimentation volume, degree of flocculation and 

redispersibility of pharmaceutical suspensions. 

29. What are objectives of determining zeta potential and theological behaviour of emulsions 

and suspensions? 

 

Chapter-4 

1. What are capsules? Classify them. 

2. Differentiate between soft and hard gelatin capsules.  

3. What are advantages and disadvantages of capsules? 

4. What are hard gelatin capsules? Discuss in detail production of hard gelatin capsule shell.  

5. What are primary ingredients used in hard gelatin capsules? 

6 Enlist various steps in hard gelatin capsule production.  

7. Write about size and shapes of hard gelatin capsules. 

8. Write about methods of manual filling of hard gelatin capsules. 

9. Enlist various machine filling methods used for hard gelatin capsules. 
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10. What is plate method? 

11. Discuss principle and operation of Auger filing method used in filling materials in hard 

gelatin capsule. 

12. Discuss Dosator feed method.  

13. Write short note on dosing disc and tamping finger method. 

14. Discuss in detail process of filling hard gelatin capsule.  

15. Elaborate on bench scale capsule filling machine for hard gelatin capsule. 

16. Discuss any semi-automatic hard gelatin capsule filling machine. 17. Discuss fully 

automatic hard gelatin capsule filling machine.  

18. What is finishing in filling of hard gelatin capsule? 

19. Write in detail about storage of hard gelatin capsules.  

20. Discuss special filling techniques used in hard gelatin capsules. 

21. Enlist various manufacturing defects in hard gelatin capsule? Discuss in detail probable 

reasons for these defects.  

22. How defects in hard gelatin capsules can be avoided? 

23. Enlist and explain IPQC tests for hard gelatin capsules. 

24. Discuss FPQC tests used for hard gelatin capsules.  

25. What are soft gelatin capsules? Write about nature of shell and capsule contents. 

26. What are advantages and disadvantages of soft gelatin capsules? 

27. What are ideal characteristics of soft gelatin capsules? 

28. Write about size and shapes of soft gelatin capsules. 

29. Enlist various methods of filling of soft gelatin capsules.  

30. What is importance of base adsorption and minim/gram 

capsules? 

31. Discuss in detail production of soft gelatin capsules. 

32. Discuss superiority of starch capsules over soft gel capsules. 

33. Enlist various methods of producing soft gelatin capsules. Explain them in detail. 

34. Short note on: 

(a) Plate process in soft gelatin capsule. 

(b) Rotary die process 

(c) Reciprocating die method  
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(d) Accogel process 

(e) Seamless gelatin capsule 

 (f) Finishing of soft gelatin capsule 

35. Discuss in detail components used to manufacture soft gelatin capsules.  

36 Enlist and explain IPQC tests for soft gelatin capsules. 

37. Discuss FPQC tests used for soft gelatin capsules. 

38 Elaborate on packing of soft gelatin capsules. 

39. Short note on storage of soft gelatin capsules. 40 Comment on stability testing of soft gelatin 

capsules 

41. Discuss applications of hard gelatin capsules 

42. Discuss applications of soft gelatin capsules. 

43 Give some examples of marketed products of hard gelatin capsules with their names, generic 

names, APIs and therapeutic categories. 

44. Give some examples of marketed products of soft gelatin capsules with their brand names 

generic names, APIs and therapeutic categories. 

 

Chapter-5 

1 What are pellets? Write about historical background of pellet development.  

2 Discuss in detail formulation requirements of pellets. 

3 Write short note on: 

(a) Binders used in pellets 

(b) Plasticizers used in pellets 

(c) Drug release modifiers used in pellets 

4 What is pelletization? Classify pelletization techniques. 

5 Discuss drug layering technique used to manufacture pellets. 

6. Elaborate upon pelletization technique that produces pellets with high drug loading 

7. Short note on 

(a) Cryopeiletization 

(b) Hot-melt extrusion 

(c) Freeze pelletization 

8. Discuss spray-drying and spray-congealing methods of pelletization. 
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9. Enlist and explain various factors that affect pelletization. 

10. Discuss equipments used for manufacture of pellets. 

11. Discuss principle and operation of screw type pellet extruder.  

12. Discuss various types of extruders based upon gravity. 

13. Short note on ram extruder. 

14. Write advantages, disadvantages and applications of extruders.  15. Write note on 

(a) Rota granulator 

(b) Spray dryer 

(c) Spheronizer 

(d) Fluid-bed granulator 

 

Chapter-6 

1 Define parenteral product? With examples, give its types.  

2. Classify parenterals based on various parameters. 

3. Give ideal requisites of parenteral products. 

4. Enlist and explain various routes of parenteral drug delivery.  

5. What are advantages and limitations of parenteral products? 

6. Discuss in detail preformulation parameters of parenteral formulations. 

7. What are essential requirements of parenteral products? 

8. Write about vehicles used in SVP and LVP. 

9. Discuss antimicrobials in SVP. 10. Why antimicrobials are not added in SVP? 

11. Discuss concepts of hypotonicity and hypertonicity. What is role of buffers parenteral 

products? 

12. Discuss in detail importance of isotonicity.  

13. How isotonicity value is calculated? Explain any one of its methods.  

14. Discuss in detail production procedures employed in parenteral prod manufacturing 

15. Discuss in detail various facilities and controls used in parentral prod manufacturing.  

16. Draw schematic of aseptic area. Give classification of clean area. 

17. Explain processing of sterile products  

18. Discuss various zones specified for environmental control in manufacturing ares 

parenterals.  
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19. Comment of facilities and procedures followed in change room of parenters production. 

20. Discuss in detail about aseptic processing of parenteral formulations. 

21. Elaborate upon formulation of injections. 22. Discuss formulation of sterile powders. 

23. Elaborate upon large volume parenterals.  

24. Discuss formulation of lyophilized parenteral products. 

25. Discuss various types of containers and closures used in packaging of parenters 

formulations.  

26. Discuss quality control testing of plastic containers. 

27. Discuss quality control testing of glass containers.   

28. What is dye bath test? What is its objective? How it is performed? 

29. Discuss filling and sealing of ampoules, vials and infusion fluids. 

30. Enlist various in-process quality control tests for parenteral formulations. 

31. Enlist various quality control tests for finished parenteral products.  

32. Comment on sterility testing of parenteral products. 

 33. What are pyrogens? Discuss tests used to detect the presence of pyrogen in sterie parenteral 

products. 

 34. Discuss quality control testing of WFL. 

35. Write notes on: 

(a) Clarity test for parenteral products 

(b) Leaker test for parenteral products 

(c) Content uniformity and weight 

(d) Extractable volume test  

(e) Stability testing of parenteral products 

 

Chapter-7 

1. What are ophthalmic products? Classify them going suitable example from each category. 

2. Classify ophthalmic products based upon therapeutic category. 

3. What are ideal requirements of ophthalmic formulations? 

4. Discuss general formulation considerations for ophthalmic products. 

5. Explain formulation considerations for ophthalmic drops. 

6. Discuss formulation considerations for ophthalmic ointments. 
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 7. Describe formulation of ophthalmic solution giving formulation design and method of 

Preparation. 

8. Describe formulation of ophthalmic emulsion giving formulation design and method of 

preparation. 

9. Describe formulation of ophthalmic ointment giving formulation design and metho of 

preparation. 

 10. Describe formulation of ophthalmic lotion giving formulation design and method 

preparation. 

 11. Elaborate upon sterility testing of ocular products. 

12. Discuss isotonicity adjustment of ophthalmic preparations. 

 13. Explain significance of preservation of ophthalmic products. 

14. Explain various preservatives used in ocular products. 

15. Short note on eye lotions.  

16. Discuss pharmacopoeial evaluation of ophthalmic products. 

17. Enlist tests used to investigate quality of ophthalmic products. 

18. Write short note on sterility testing of ophthalmic products. 

19. How drop size of ophthalmic liquids is determined?  

20. How water loss from the formulation is calculated? 

 

21. Discuss drug release studies performed on ophthalmic suspensions and ointments.  

22. Discuss stability testing of ophthalmic products.  

23. Write short note on freeze thaw testing of ophthalmic products. 

24. What is Draize test? Describe procedure and guidelines followed in resting ophthalmic 

products for eye irritation.  

25. How transcomeal permeation study is performed on ophthalmic products? What are its 

objectives? 

26. Differentiate between eye drops and eye lotions. 

27. Describe various containers used for ophthalmic products. 

28. Discuss ideal requirement for eye drops. 

29. Elaborate on labelling of ophthalmic products. 

30. How eye products are stored and transported. 
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Chapter-8 

1. What are cosmetics? Classify them.  

2. Write about ideal characteristics of cosmetic products. 

3. What are harmful effects of cosmetics? 

4. Define lipstick. Why lipsticks are used? What are its side effects? 

5. Discuss various excipients used in lipstick formulation. 6. Discuss formulation of lipstick. 

7. Discuss stepwise method of manufacturing and packaging of lipsticks. 

 8. Write about quality control testing of lipsticks. 

9. What are shampoos? Classify them and give its ideal requirements. 

10. Discuss various excipients used in shampoo formulation. 

11. Discuss formulation of shampoo along with quantities and functions of ingredients used.  

12. Discuss stepwise method of manufacturing and packaging of shampoos. 

13. Write on evaluation of shampoos for quality control.   

14. What are ideal requirements of creams?  

15. What is cold cream? Write about its uses? 

16. What are types of cold creams?  

17. What are functions of cold creams? 

18. Discuss development of cold creams. 

19. Comment on ingredients used in cold cream. 

20. Discuss formulation of cold cream along with quantities and functions of ingredients used. 

 21. What is vanishing cream? Write about its uses? 

22. What are functions of vanishing creams? 

23. What are types of vanishing creams? 

24. Discuss development of vanishing creams. 

25. Comment on ingredients used in vanishing cream. 

26. Discuss formulation of vanishing cream along with quantities and functions of ingredients 

used. 

27. Compare cold cream and vanishing cream. 

28. Discuss various quality control tests used for evaluation of creams.  

29. Define and classify toothpastes. 

30. How toothpastes are applied? 
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31. Discuss various active ingredients along with their functions used in toothpastes. 

32. Discuss various formulation excipients used in toothpastes.  

33. Discuss fluorides as important component in toothpastes. Write about its regulatory 

requirements. 

34. Discuss various quality control tests used for evaluation of toothpastes. 

35. Elaborate upon ideal requirements of toothpastes. 

36. What are hair dyes? What are its ideal requirements and uses?  

37. Classify and discuss various hair dyes. 

38. Elaborate upon formulation components of hair dye preparations. 39. Discuss in detail 

evaluation test for hair dyes. 

40. What are sunscreen products? What are their uses? 

41. Elaborate upon various types of skin and its disease etiology 

42 Differentiate between UVA and UVB radiations. 

43. Comment on government regulations on sunscreen products.  

44. What are ideal requirements of sunscreens products? 

45 Write short notes on 

a) Sun protection factor (SPF) 

b) Persistent pigment darkening (PPD). 

46. Discuss appropriate method of applying sunscreens. 

47 Classify sunscreens giving excipients used in them. 

48. Compare physical and chemical sunscreens. 

49. Enlist and discuss evaluation tests used to determine quality of sunscreen products. 

50. Comment on labeling and rating of sunscreen products. 

 

Chapter-9 

1 What are aerosols? What is rationale behind uses of aerosols? 

2. What are types of aerosols? Write about various components of aerosols?  

3. How aerosols are prepared? Write advantages and disadvantages of aerosols? 

4. Elaborate upon components of aerosol product. 

5. What are propellants? Classify them and give their ideal characteristics.  
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6. Discuss mechanism of operation of propellants, 

7. Classify propellants based upon route of administration of aerosol products. 

8. Classify propellants depending upon nature of gas.  

9. Discuss in detail various propellants used in aerosol products. 

10. Elaborate upon method of nomenclature of propellants. 

11. Differentiate between liquefied and compressed propellants. 

12. Describe in detail container for aerosol products. 

13. Discuss various types of containers for aerosol drug delivery. 

14. Write short notes on: 

(a) PMDIs 

(b) DPIs 

(c) Actuators 

(d) Single dose aerosol device 

(e) Cold filling method 

(f) Pressure filling method 

15. Discuss in detail various types of DPIs. 

16. Giving examples discuss various commercial multi-dose devices for DPIs. 

 17. What are small volume nebulizers? Comment on its construction and applications along 

with its advantages and disadvantages. 

 18. Classify and discuss about nebulizers and its applications.  

19. What are valves? Write about its functions? Classify and describe them. 

20. Discuss in detail aerosol valve assembly.  

21. Elaborate upon various aerosol systems. 

22. Giving example discuss formulation of aerosol. 

23. Describe methods of manufacturing aerosols.  

24. Discuss methods of filling aerosol into its containers. 

25. Discuss testing of aerosol containers. 

26. Elaborate upon quality control testing of aerosol products. 

 27. Write about testing of aerosol containers. 

28. Discuss evaluation parameters of aerosols. 

29. Discuss various QC tests applied to aerosol containers. 
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 30. Briefly describe microbiological and biological testing of aerosol products.  

31. Comment on labeling instructions for aerosol products giving special emphasis on 

wamnings. 

32. Describe in detail stability testing of aerosol products. 

 

Chapter-10 

1 Define packaging and pharmaceutical packaging.  

2. What are ideal qualities of pharmaceutical package? 

3. Give criterion pharmaceuticals for selecting packaging materials and package types. 

4 Comment on packaging material interactions in pharmaceuticals. 

5. Enlist and explain functions of packages.  

6. Discuss various types of packages used in pharmaceutical packaging. 

7. Elaborate upon various types of containers used for pharmaceuticals products. 

8. Discuss various special types of packaging systems used in pharmaceuticals.  

9. Comment on child resistant package. 

10. Write about various formats of containers.  

11. Discuss in detail about closures for pharmaceuticals. 

12. Write a short note on closure liner. 

13. Classify various materials used in pharmaceutical packaging. Describe in detail glass a 

material of choice. 

14. Classify types of glass used in pharmaceutical packaging. Write about various containers 

made out of it and their uses. 

15. Plastic is superior to glass. Explain with respect to various pharmaceutical issues. 

 16. Comment on use of metal in pharmaceutical packaging. 

17. What is alufoil? Give its types and applications. 

18. Give advantages and applications of metal for pharmaceutical packaging.  

19. Write short note on 'lidding materials and its requirements. 

20. Write short on paper and paper boards as packaging materials. 

21. Discuss rubber as a pharmaceutical packaging material.  

22. White short note on adhesives and inks used in pharmaceutical labeling.  

23.Diness actors influencing choice of containers.  
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24. Discuss legal and official requirements for containers. 

25. Elaborate upon stability issues related to packaging. 

26. Enlist and discuss quality control tests used for testing packaging materials alone. 

27. Discuss quality control tests for glass containers.  

28. Discuss quality control tests for plastic materials used in pharmaceutical packaging 

29. Enlist and explain various quality control test used for metals.  

30. Discuss biological testing of plastic containers.  

31. Write short note on surface hydrolytic resistance test for glass. 

32. Discuss hydrolytic resistance test for powdered glass.  

33. Discuss various tests used for closures. 

34. Comment on testing of adhesives and inks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mrs. Trusha P. Shangrapawar                                                       

Cultural Co-ordinator                                                                     
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Class: First Year M. Pharm. (Semester-I,2019 p)
Subject: Modern Pharmaceutical Analytical Techniques (Mp AT 1 0 I T)
Academic Year:2023-24

- auestion Bank

l. Give the principle of UV spectroscopy.
2. What is the material of Cuvette construction used in IJV?
3. Why Glass cannot be used as a sample holder in UV?
4. What is molar absorptivity?
5. What is Assay?
6. What is a single point Method?
7. What is the Double Point Method?
8. What is the Wavelength range for the ultraviolet and visible region of the spectrum?
9. What do you mean by the Calibration curve?
10. What is Spectrum?
I l. What is the function of Spectroscopy?
12. What is the solvent cut offl
13. What is the application of UV spectroscopy?
14. What is the regression coefficient?
15:Enlist sources used in UV spectroscopy?
16. What is a different monochromator used in UV spectroscopy?
17. What is the simultaneous Equation method?
18. What is the Absorbance ratio method?
19. What is an iso absorptive point?
20. What is the Absorbance method official method?
21. Give Beer and Lambert Equation.
22.What is A1%, lcm?
23.What is absorbance?
24. What is derivative spectroscopy?
?5. Gil'o thc principlc of Plnrnc Photourc,ter
26. What is Flame emission spectroscopy'/
27.What is alkaline earth metal?
28. What is the use of a Flame Photometer?
29.What is the principle of colorimetry?
30. What is the application of colors meters?
3 1."What is chromophore?
32.What is another name for colorimeter?
33. What is the quenching effect?
34. What is the radiation source used in fluorimetry?
35. What is fluorescence?
36. What is the application of fluorimetry?
37. What is the principle of the Nephlo Turbidimetry?
38. What is turbiditv?
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39. What does NTU stand for?
40. What is the Principle of the Nephelometer?
41. What is the principle of the Turbidimeter?
42. What is chromato gr aphy?
43. What is application Chromatography?
44.What is the mobile Phase?
45. What is Stationery Phase?
46. What is Diluent?
47. Enlist types of Chromatography.
48. What is planer Chromatography?
49. What is Paper Chromatogrcphy?
50. What is Adsorption?
5lrWhat is the mechanism involved in Paper chromatography?
52. What is the RF value?
53. What is Ascending Paper Chromatography?
54. What is two-dimensional Paper Chromatography?
55. What is Descending Paper Chromatography?
56. What is radial paper chromatography?
57. Enlist the Stationary phase used in paper Chromatography.
58. Enlist the Mobile phase involved in Paper chromatography.
59. What is the polarity of paper used in paper chromatography?
60. Enlist types of Paper chromatography.
61. What is Principle in TLC?
62.What is the full form of TLC?
63. What is the role of Gypsum in TLC?
64. Why Fluorescent is used in TLC?
65. Why activation of the plate done in TLC?
66. What is the formula to calculate RF?
6TiWhat is the Solvent front?
68. What is the origin line?
69. What is capillary action?
70. What is the advantage of two-dimensional chromatography over Ascending Paper

chromatogrcphy?
71. What is Coated Plate?
72. Wh.rt is the typical size of Papcr uscd in Paper Chrornatogr-aphy?
i i. What rs the typrcal Plate size nsed in 'l'1.(l'/
74.What is mean by Silica gel GF?
75. What is in TLC?
76.What is column chromatography?
77.What is meant by adsorption chromatography?
78. What are the two phases of Chromatography?
79. Why alumina is used in Column chromatography?
80. What is elution?
81. What is elite?
SZiWhat is affinity?
83. What do you mean by Partition?
84. What is Normal Phase Chromatography?
85. What is Reverse Phase Chromatography?
86. What is the Full form of HPLC?
87. What is System Suitability Parameter?
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88. What is Retention time?
89. What is the Capacity Factor?
90. Explain HETP
91. What is eddy diftusion?
92.What is Rate theory?
93. What is Plate Theory?
94. What is isocratic Elution?
95. What is the gradient elution?
96. What is Degassing?
97.What are Solvent reservoirs?
98. What are the types of HPLC?
99. Explain the mechanism involved in the separation of sample mixture in HpLC.
100. What is the application of HPLC?
101.What are the different types of columns used in HPLC?
102.What is a different detector used in HPLC?
103.What is the full form of HPLC?
l04.What is the full form of GC?
105.What is the principle of GC?
106.What are the columns used in GC?
107.What is the detector used in GC?
lO8.What are the types of GC?
l09.What is derivatization in GC?
I l0.Give the principle of Gas solid chromatography.
I I l.Give the principle of Gas-liquid chromatography.

I

Name and signature of subject teacher: --9o*
Dr. Vijaya Uday Barge
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Question Bank
1. Define validation. write the scope and types of validation.

2. Write short note on validation master plan.

3. Write about FAT and SAT.

4. Defi ne Qualification. Explain equipment qualifrcation.

5. Elaborate qualification of Hardness tester.

6. Write a note on Qualification of Friability tester.

7. Write qualification of dry heat sterilizer.

8. Give Qualification of Autoclave.

9. write in detail qualification of Tablet compression machine.

l0' write about performance qualification parameters of HpLC.

11. Give the qualification of UV-Visible spectrophotometer.

12. Write about performance qualification parameters of HpLC.

13. Give the qualification of UV-Visible spectrophotometer.

14. What is scope of process validation?

I 5.Write about revalidation.

16. WFrat is process validation? Discuss different types of process validation.

I7. What are dttterent appronchcs to prnceq: validation?

18. Elaborate types of process validation. Explain process validation of coated tablets.

19. What are the steps involved in anal5rticalmethod validation.

20. When should method validation be carried out?

21. Discuss the different parameters of method validation as per ICH guidelines.

22. Discuss the different parameters of method validation as per USP guidelines.

23.Write a note on Clean in Place (CIP).

24. Describe different cleaning methods. f,

25. Write in detail about electronic records.
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26. Add a note on electronic signature.

27. Wite about intellectual Property Protection (Ip-p).

28. Add a note on steps involved in patent filing.

29.\Yfrat are different types of Patent applications? Elaborate in detail.

Name and signature of subject teacher: Dr. VijayalJday Barge
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Pune District Education Association's 
SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL SCIENCES & 

RESEARCH CENTRE, KHARADI, PUNE-14. 

--------------------------------------------------------------~-------------------------------------------------
GP AT Guidance Program 2023-2024 

Subject: - Pharmaceutical Microbiology 
Date:- 06/01/2024 
Note: 1. All questions are compulsory. 

2. Figures to right indicate full marks. 

Q.1 Multiple Choice Questions 

I) Who invented the system of pasteurization? 
a) Louis Pasteur . b) Lord Joseph Lister 
c) Alexander Fleming d)·Antony·Van Leeuwenhoek 

2) When rod shaped bacteria appears in pairs, it is known as? 
a) Diplobacilli b) Streptobacilli 
c) Diplococci d) Staphylococci 

3) Bacteria having clusters of flagella at both poles of cells are known as? 
a) Lophotrichous b) Peritrichous 
c) Amphitrichous d) Monotrichous 

4) Bacterial locomotion is accomplished by 
a) Fimbria b) Flagella 
c) Ribosomes d) Capsule 

5) .The first phase of a growth curve is 
a) Lag phase b) Log phase 
c) Stationary phase d) Decline phase 

6) Which of the following is prokaryotic microorganism? 
a) Fungi b) Bacteria 
c) Algae. d) Viruses 

7) What is Mycology? 
a) Study of fungi b) Study of bacteria 

c) Study of virus d) Study of algae 
8) The cell wall of fungi is made up of .......... . 

a) Chitin b) Peptidoglycan 
c) Lipids d) Pectin 

9) Which of the following is the example of yeast? 
a) Saccharomyces cerevisiae b) Penicillin notatum 
c) Aspergillus niger d) Aspergillus fumigates 

I 0) Ribosomes of prokaryotes have a sedimentation coefficient of? 
a) 90S b) SOS 
c) SOS d) 70S 

Max. Marks:-10 
Time:- 10 min 
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Pone District Education Association's 

Shankarrao Ursal College of Pharmaceutical Sciences & 

Research Centre, Kharadi, Pune-14. 

GPAT Guidance Program Examination 2023-24 ~ 0 / I (flA 

MARK SHEET 

Name of the Examiner: - Mr. Kakade S. S. Maximum Marks: - 10 

Sr. No. Marks 
Obtained 

01 \0 
02 c,9 
03 to 
04 o9 
05 OR 
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07 09 
08 C)f 
09 \ C) 

10 09 
11 09 
12 0.9 
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16 lO 
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20 CJ~ 
21 0_1 
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Name and Signature of Examiner 
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Pune District Education Association's 

SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL SCIENCES & 

RESEARCH CENTRE, KHARADI, PUNE-14. 

--------------------------------------------------------------·--·----------
------------------------------------

Subject: - Pharmaceutics 

Date: - 13/01/2024 

GPAT Guidance Program 2023-2024 

Note: 1. All questions are compulsory. 

2. Figures to right indicate full marks. 

Q.l Multiple Choice Questions 

1. Green color shows pH 

03 

09 

0 5.5 

08 

2. Glass syringes are sterilized by 

□ Dry heat 

[] Moist heat 
r 

□ Ethylene oxide 

□ Gamma radiations 

3. Which Mill is used for suspensions and emulsions 

0 Ball mill 

0 Cutter mill 
~-
0 Fluid Energy Mill 

0 Colloidal Mill 

4. !owdered Glass test is not performed on 

0 Type I glass 

0 Type II glass 

0 Type III glass 

Max. Marks: -10 

Time: - IO min 

455 / 521



0 Type IV glass 

5. Solid dosage forms include 

O Syrups 

O Suspension 

O Emulsion 
. 

O Tablets 

6. Karl Fischer Method is used to detect 

O Density . ., 
O Viscosity 

0 Moisture Content 

(( 0 Clarity 

,., 

,, 

7. Microcapsule is not prepared by 

0 Pan Coating 

0 Solvent Evaporation 

0 Air Suspension 

0 Cascade impactor 

8. Disintegration time of Dispersible tablet is 

03 min 

{( 0 30 n1in 

0 60 n1in 

0 2 hrs 

9. Example of chelating agent is 

0 Glycerine 

QCMC 

0 Sod EDTA 

0 Shellac 
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10. Tablets are evaluated for 

r • 

. 
0 Clarity 

0 Pyrogens 

0 Weight Variation 

(:) All of the above 

.. ' 
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Pune District Education Association's 

SHANKARRAO URSAL COLLEGE OF PHARMACEUTICAL SCIENCES & 

RESEARCH CENTRE, KHARADI, PUNE-14. 

------------------------------------------------------------------------------------------------------------------
GPAT Guidance Program 2023-2024 

Subject: - Novel drug delivery system 
Date: - 25/01/2024 
Note: 1. All questions are compulsory. 

2. Figures to right indicate full marks. 

Q.1 Multiple Choice Questions 

1. A lipid bilayer structure that encloses an internal aqueous volume 

a). Niosome b). Liposome 

c ). Solid lipid nanoparticle d). Nanoparticle 

Max. Marks: -10 
Time: - ,t O min 

2. A spherical solid lipid particle prepared from physiological lipid, dispersed in water or in 

aqueous surfactant solution. 

a). Solid lipid nanoparticle 

c). Niosome 

b ). Liposome 

d). Nanoparticle 

3. A non-ionic surfactant based multilamellar or unilamellar vesicular structure 

a). Microspheres 

c). Niosome 

b ). Liposome 

d). Nanoparticle 

4. This particulate system is also known as "bodies of water". 

a). Aquasome 

c). Niosome 

b). Liposome 

d). Dendrimer 

5. Which of the following is a non- erodible insert 

a). Ocussert 

c). NODS 

b ). Collagen shield 

d). SODI 
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6. A prominent structure for ocular absorption of drugs 

a). Conjunctiva b) Choroid 

c). Sciera d) Cornea 

7. The polymer used in "Lacriset" 

a). Hydoxy ethyl cellulose 

c ). Methyl cellulose 

b ). Hyd~xy Methyl Cellulose 

d) Hydroxy propyl cellulose 

8. An ocular device that has the shape of a flag 

a). Ocusert b ). Lacrisert 

c ). NODS d). SODI 

9. Which of the following does not constitute an appendageal route 

a). Sweat glands b ). Hair follicle 

c ). Sebaceous gland d). Stratum comeum 

I 0. "Transderm-Scop" is used in the treatment of 

a). Hypertension b ). Angina 

c ). Motion sickness d). Antidote for smoking 
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A Review on Transdermal Patches  
 

Mrs. Bhagyashri Shelar, Ms. Sakshi Bhaskar Thokal, Ms. Drushti Hemant Sonawane,  

Mr. Rohan Nitin Thite, Mr. Vaibhav Vishnu Tambe. 

Final Year Bachelor Of  Pharmacy, Shankarrao Ursal College Of Pharmaceutical Science And Research 

Centre, Kharadi, Pune-14, Maharashtra, India. 

Abstract : 

Drug delivery can easily be applied to the surface of the human skin. The skin on an adult average has a surface 

area of around 2 m² and receives approximately 1/3 of the blood that circulates throughout the body. In the 

last few decades, the pharmaceutical industry has placed a greater emphasis on establishing controlled 

medication delivery. Currently, 74% of medications are taken orally, and their effectiveness is found to be 

subpar. A transdermal drug delivery system was developed to enhance such traits. Researchers have been 

interested in transdermal drug delivery because of its many biomedical benefits. However, the biggest obstacle 

to effectively delivering medication molecules to the systemic circulation via this route is the excellent 

impervious nature of skin. Transdermal drug delivery, which is distinct from topical drug delivery, is the 

process of delivering a drug through the skin to produce a systemic effect. Transdermal drug delivery system 

development is a multidisciplinary endeavor that includes basic feasibility studies, which begin with the choice 

of a drug molecule and continue through the demonstration of adequate drug flux in an ex vivo and/or in vivo 

model. The manufacturing of a drug delivery system that satisfies all the strict requirements that are specific 

to the drug molecule (physicochemical and stability factors), the patient (comfort and cosmetic appeal), the 

manufacturer (scale-up and manufacturability), and—above all—the economy is critical This review article 

provides an overview of TDDS, its advantages over conventional dosage forms, drug delivery routes across 

human skin, penetration enhancers, various components of Transdermal patches, types of Transdermal 

patches.. 

Keywords : 

TDDS, Topical drug delivery, Types of transdermal patches , novel drug delivery system. 
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 Introduction : 

Effective drug delivery in addition to appropriate drug selection are necessary for the best possible therapeutic 

results. Drug delivery can easily be applied to the surface of the human skin. The amount that is absorbed of a 

drug at the site of action, which is influenced by the dosage form and the degree of absorption of the drug there, 

determines the pharmacological response, or the intended therapeutic effect as well as the undesirable side 

effect.[1] The conventional methods of administering medication have been injections and tablets; however, 

new options are gaining traction. Transdermal is one extremely effective alternative delivery method. The skin on 

an adult average has a surface area of about 2 m² and receives about 1/3 of the blood that circulates throughout 

the body. In order to administer a medication via the skin's transdermal layer, it is imperative to comprehend 

the skin.[2] 

 

ANATOMY AND PHYSIOLOGY OF SKIN: 

 

 

 
 

STRUCTRE OF SKIN:- 

The skin can be considered to have four distinct layers of tissue. 

1. Stratified, vascular ,cellular epidermis 

2. Stratum Corneum 

3. Dermis 

4. Subcutaneous connective tissue (hypodermis) 

 

EPIDERMIS:- 

The epidermis is a stratified squamous epithelium, composed of proliferating basal and differentiated suprabasal 

keratinocytes which acts as the body's major barrier against an inhospitable environment, by preventing 

pathogens from entering, making the skin a natural barrier to infection. It also regulates the amount of water 

released from the body into the atmosphere through transdermal water loss.[3] 
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STRATUM CORNEUM:- 

The stratum corneum is the outermost layer of the epidermis, consisting of dead cells (corneocytes). The purpose 

of the stratum corneum is to form a barrier to protect underlying tissue from infection, dehydration, chemicals 

and mechanical stress. (Figure 1.1) The Stratum corneum is 10 to 20 cell layer thick over most of the body. 

Each cell is flat, late like structure 34- 44 pm long, 25-36 um wide, 0.5-0.20 um thick with surface area of 750 

to 1200 um stocked up to each other in brick like fashion. Cells of the stratum corneum contain a dense network 

of keratin, a protein that helps keep the skin hydrated by preventing water evaporation. These cells can also 

absorb water, further aiding in hydration. In addition, this layer is responsible for the "spring back" or stretchy 

properties of skin. A weak glutenous protein bond pulls the skin back to its natural shape.[4] 

 

DERMIS:- 

Dermis is 3 to 5mm thick layer and is composed of a matrix of connective tissue, which contains blood vessels, 

lymph vessels and nerves. The cutaneous blood supply has essential function in regulation of body temperature. 

It also provides nutrients and oxygen to the skin while removing toxins and waste products. Capillaries reach 

to within 0.2 mm of skin surface and provide sink conditions for most molecules penetrating the skin barrier.[5] 

 

SUBCUTANEOUS TISSUE (HYPODERMIS):- 

The subcutaneous tissue (from Latin subcutaneous, meaning "beneath the skin"), also called the hypodermis, 

hypoderm (from Greek, meaning "beneath the skin"), the hypodermis or subcutaneous fat tissue supports the 

dermis and epidermis. It serves as a fat storage area. This layer helps to regulate temperature, provides 

nutritional support and mechanic al protection. It carries principal blood vessels and nerves to skin and may 

contain sensory pressure organs. For transdermal drug delivery, drug has to penetrate through all these three 

layers and reach into systemic circulation while in case of topical drug delivery only penetration through stratum 

corneum is essential and then retention of drug in skin is desired.[6] 

 

COMPONENTS OF TRANS- DERMAL PATCHES : 

 

a) Release Liner: Protects the Patch during storage. 

b) Drug reservoir: The most important part of TDDS is drug reservoir. It consists of drug particles 

dissolved or dispersed in the matrix. To make the drug soluble, solvents and co solvents are used(7). 

c) Adhesive: Serves to adhere the components of the Patch together along with adhering the Patch to the 

skin. The adhesive must possess sufficient adhesion property so that the TDDS should remain in place 

for a long time. Commonly used adhesives are silicone adhesives, poly isobutylene adhesives and poly 

acrylate based adhesives [8]. 

d) Membrane: Membrane controls the release of the drug from the reservoir and multi- layer Patches. 

e) Backing: Protects the Patch from the outer environment. Commonly used backing materials are 

polyesters, aluminized polyethylene terepthalate and siliconized polyethylene terephthalate[9]. 
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TYPES OF POLYMER USED : 

 

(I) Polymer Matrix : 

a) Natural polymers: Cellulose derivative. Gelatin, Waxes, Proteins, Gum, Shellac, Natural rubber, 

starch. 

b) Synthetic Elastomers: Hydrin rubber, silicone rubber, Nitrile, Acrylonitrile, Neoprene. 

c) Synthetic polymers: Polyvinyl alcohol. polyvinyl chloride, polyethylene, polypropylene, polyamide, 

polyurea, eроху. 

 

(II) Drug : 

Drug solution in direct contact with release liner. 

Physiochemical properties : 

a) The drug should have a molecular weight less than 1000 Daltons. 

b) The drug should have affinity for both lipophilic and hydrophilic Phases. 

c) The drug should have a low melting point. 

 

Biological properties : 

a) The drug should be potent with a daily dose of the order of a few mg/day. 

b) The half life (15) of the drug should be short. C .The drug must not produce allergic response. 

 

(III) Permeation Enhancer : 

The flus J. of drug across the skin can be write as J = D dc/dx 

1= the Flux 

D = diffusion coefficient 

C = Concentration of the diffusing spectes X-Spatial coordinate 

 

a) Solvent: These compounds increase penetration possibly by swelling the polar pathway. e.g.: Alcohols 

Methanol & Ethanol, Dimethyl acetemide, Propylene glycol and Glycerol. 

b) Surfactants: The ability of a surfactant to alter penetration is a function of the polar head chain length. group 

and the hydrocarbon  

L Anionic surfactant-Sodium lauryl sulphate Diacetyl sulphosuccinate  

Nonionic Surfactant:-Pluronic F 127, Pluronic F68 

Bile Salt-Sodium taurocholate, Sodium deoxycholate. 

 

 

 

 

 

465 / 521



© 2024 IJRAR February 2024, Volume 11, Issue 1                 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)  

IJRAR24A1812 International Journal of Research and Analytical Reviews (IJRAR) 318 
 

(IV) Other excipients : 

Adhesives 

a) It should not be irritant 

b) It should be easily removed 

c) It should not leave an un washable residue on the skin 

d) It should have excellent contact with the skin. 

e) Physical & chemical compatibility with the drug 

f) Permeation of drug should not affect. 

 

TYPES OF TRANSDERMAL PATCHES : 

a) Single layer drug in adhesive: In this type the adhesive layer contains the drug. The adhesive layer not only 

serves to adhere the various layers together and also responsible for the releasing the drug to the skin. 

b) Multi-layer drug in adhesive: This type is also similar to the single layer but it contains an immediate drug 

release layer and other layer will be a controlled release along with the adhesive layer. 

c) Vapour Patch: Commonly used for releasing of essential oils in I decongestion. Various other types of vapor 

Patches are also available in the market which are used to improve the quality of sleep and reduces the cigarette 

smoking conditions (10). 

d) Reservoir system: The drug releases only through the rate controlling membrane, which can be micro porous 

or non porous. In the drug reservoir compartment, the drug can be in the form of a solution, suspension, gel or 

dispersed in a solid polymer matrix. 

e) Matrix system: 

i. Drug-in-adhesive system (11). 

ii. Matrix-dispersion system 

 

f) Micro reservoir system: 

In this type the drug delivery system is a combination of reservoir and matrix- dispersion system. This 

thermodynamically unstable dispersion is stabilized quickly by immediately cross-linking the polymer in situ 

by using cross linking agents (12).  

 

ADVANCE DEVELOPMENT IN TDDS : 

Electroporation which uses short electrical pulses of high voltage to create transient aqueous pores in the skin. 

Sonophoresis (which uses low frequency ultrasonic energy to disrupt the stratum corneum). Even magnetic 

energy, coined magnetophoresis has been investigated as a means to increase drug flux across the skin (16). 

 

MECHANISM OF ACTION OF TRANSDERMAL PATCH : 

The application of the Transdermal Patch and the flow of the active drug constituent from the Patch to the 

circulatory system via skin occur through various methods. Drug diffusion mechanism through a Transdermal 

Patch 
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Popular Uses 

 The first commercially available vapour Patch to reduce smoking was approved in Europe in 2007. The 

highest selling Transdermal Patch is the nicotine Patch, which releases nicotine in controlled doses to 

help with cessation of tobacco smoking. 

 Two opioid medications used to provide round-the-clock relief for severe pain are often prescribed in 

Patch form:. Fentanyl and Buprenorphine(17). 

 Estrogen Patches are sometimes prescribed to symptoms as treat menopausal well as menopausal 

osteoporosis. post- Other Transdermal Patches for hormone delivery include the contraceptive Patches. 

 Emsam, a transdermal form of the MAOI selegiline, became the first transdermal delivery agent for an 

antidepressant approved for use in the US. in March 2006. 

 The Clonidine anti-hypertensive available drug in Transdermal Patch form under the brand name 

Catapres-TTS(18) 

 

Transdermal patches Are Not Used in 

1. For acute pain 

2. Rapid dose titration is required.  

3. Requirement of dose is equal to or less than 30 mg/24 hrs.(19) 

 

Factors Affecting Transdermal Bioavaibility : 

1. Physiological factors 

2. Formulation factors 

 

Physiological factors include : 

1. Age of the patient 

2. Stratum corneum layer of the skin 

3. Anatomic site of application on the body 

4. Skin condition and disease 

5. Race 

6. Skin metabolism 

7. Desquamation (peeling or flaking of the surface of the skin) 

8. Skin irritation and sensitization (20,21) 

 

Table 1: Examples of marketed transdermal drug delivery system 

Sr. Therapeutic agents TDDS Designs 

1 clonidine Catapres – TTS 

(Boehringer Ingelheim ) 

Four – layer patch 

2 Estradiol Estraderm (Novartis ) Four – layer patch 

3 Estradiol Vivelle (Novartis) Three- layer system 

4 Estradiol Climara ( Novartis) Three –layer system 

5 Fentanyl Duragesic(janssen) Four -layer patch 
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6 Nicotine Prosstep(lederie) Multilayer round 

patch 

7 Testosterone Testoderm(Alza) Three- layer patch 

8 Nicotine Habitrol(Novartis 

consumer ) 

Multilayer round 

patch 

9 Nicotine Nicoderm CQ ( 

Smithkline Beecham 

Consumer) 

Multilayer 

rectangular patch 

10 Nicotine Nicotrol ( McNell 

Consumer ) 

Mulltilayer 

rectangular patch 
 

 

EVALUATION OF TRANSDERMAL PATCHES : 

(A) Physical evaluation : (22) 

 Drug content uniformity 

 Folding endurance 

 Thickness of Patches 

 Moisture Lost(23) 

 Moisture Gain 

 Tensile strength 

 Drug carrier Interaction(24) 

 

(B) In vitro method : 

In vitro study of Transdermal Patch through Franz diffusion cell (25-27) 

Kinetics of drug release 

1. Physical Evaluation : 

Thickness: The thicknesses of the prepared Patches were measured in 3 different points by using a vernier 

caliper and determined the average thickness. 

 

Drug content determination: Απ accurately weighed portion of film (about 100 mg) is dissolved in 100 mL 

of PBS in which drug is soluble and then the solution is placed in magnetic stirrer continuously for 24 h. Then 

the whole solution is sonicated.. After sonication and subsequent filtration. drug in solution is estimated by UV 

spectrophotometer in 10, 20, 30, 40, 50 µg/ml (dilutions). 

Weight Variation: The Patches were subjected to mass variation by individually weighing randomly selected 

Patches. 

Moisture lost: The prepared films were weighed individually and kept in a desiccator. Containing calcium 

chloride at room temperature for 24 h. The films were weighed again after a specified interval. The percent 

moisture content is calculated using following formula. 

% Moisture content = [Initial weight-Final weight/Initial weight] x100 
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Moisture gain: The accurately weighed films were kept in desiccators at room temperature for 24 hours, 

containing saturated solution of potassium chloride in order to maintain 80-90% RH. After 241 hours the films 

were taken out and weighed again. The percentage moisture uptake was calculated from the formula mentioned 

below. 

% moisture uptake = [Final weight- Initial weight/ initial weight] x100 

Folding Endurance: Evaluation of folding endurance involves determining the folding capacity of the films 

subjected to frequent extreme conditions of folding. Folding endurance is determined by repeatedly folding the 

film at the same place until it break. The number of times the films could be folded at the same place without 

breaking is folding endurance. 

Tensile strength: Tensile strength can be measured by the % elongation. Strech the membrane until it started 

to break. To measure, a breaking point. In this evaluation. parameter firstly cut a certain square shaped 

membrane, in these case, chosen about 3x3 cm length and 3 cm breadth, two different ends of this square shaped 

part of membrane attach with the help of clip, one end of the clip to be fixed, another end of clip attach with the 

point note down the weight, till the breaking point. At its breaking point note down the weight.  

Flatness: Longitudinal strips were cut out from the prepared medicated film the lengths of each strip were 

measured. Then variation in the length due to the non- uniformity in flatness was measured. Flatness was 

calculated by measuring constriction of strips and a zero percent constriction was considered to be equal to a 

hundred percent flatness. 

In-vitro skin permeation studies: The amount of drug available for absorption to the systemic pool is greatly 

dependent on drug released from the polymeric transdermal films. The drug reached at skin surface is then 

passed to the dermal microcirculation by penetration through cells of epidermis, between the cells of epidermis 

through skin appendages. Usually permeation studies are performed by placing the fabricated Transdermal 

Patch with goat skin or rat skin in between receptor and donor compartment in vertical diffusion cell such as 

Franz diffusion cell or keshary-chien- diffusion cell. (28) The transdermal system is applied to the hydrophilic 

side of the membrane and then mounted in the diffusion cell with lipophillic side in contact with receptor fluid. 

The receiver compartment is maintained at specific temperature (usually 32+5°C for skin) and is continuously 

stirred at a constant rate. The samples are withdrawn at different time intervals and equal amount of buffer is 

replaced each time. The samples are diluted appropriately and absorbance is determined using double beam 

spectrophotometer. (29) 

 

1.2.1 ADVANTAGES OF TRANSDERMAL DRUG DELIVERY SYSTEM:- 

1. Transdermal drug delivery can be used as an alternative delivery system for patients who cannot tolerate 

oral dosage forms. 

2. Avoid the first pass effect e.g. transdermal nitroglycerin. It is rapidly metabolized by the liver when 

taken orally. 

3. Drug therapy may be terminated rapidly by removal of the application from the surface of the skin. 

4. Self administration is possible with these systems. 

5. Improved patient compliance and comfort via non-invasive, painless and simple application.  

6. Improved bioavailability. 

7. More uniform plasma levels and maintain plasma concentration of potent drugs.  

8. Longer duration of action resulting in a reduction in dosing frequency. 

9. Transdermal medication delivers a steady infusion of a drug over an extended period of time. 

10. An equivalent therapeutic effect can be elicited via transdermal drug input with a lower daily dose of 

the drug than is necessary, e.g. the drug is given orally. 

11. They are easily and rapidly identified in emergencies (eg, unresponsive, unconscious or comatose 

patient) because of their physical presence, features and identifying markings. 

12. It is of great advantage in patients who are nauseated or unconscious. 

13. Drugs that cause gastrointestinal upsets can be good candidates for transdermal delivery because this 

method avoids, direct effects on stomach and intestine. 
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14. Peaks and troughs in plasma level can be avoided, which reduce the risk of side effects. Thus, drugs that 

require consistent plasma levels are very good candidates for transdermal drug delivery 

15. Allows continued drug administration permitting the use of a drug with short biological half- life 

 

1.2.2 DISADVANTAGES OF TRANSDERMAL DRUG DELIVERY SYSTEM:- 

1. Many drugs especially drugs with hydrophilic structures permeate the skin too slowly may not achieve 

therapeutic level, Only potent drugs are suitable candidates for transdermal patch because of the natural 

limits of drug entry imposed by the skin's imperability. 

2. The drug, the adhesive or other excipients in the patch formulation can cause erythema, itching, and 

local edema. 

3. The barrier function of the skin changes from one site to another on the same person, from person to 

person and also with age. 

4. Some drugs e.g. scopolamine transdermal patch placed behind the ear, it is uncomfortable. 

5. Long time adhere is difficult. 

6. Difficult to administer large dose i.e. more than 10 mg/ day. Not suitable for high drug doses. 

7. Adhesion may vary with patch type and environmental conditions. 

8. Drugs that require high blood levels cannot be administered. 

9. Along with these limitations the high cost of the product is also a major drawback for the wide 

acceptance of this product. 

Conclusion : 

Successful transdermal drug application requires numerous considerations. Bearing in mind that the basic 

functions of the skin are protection and containment, it would seem exceptionally difficult to target the skin for 

drug delivery. However, with our greater understanding of the structure and function of the skin, and how to 

alter these properties, more and more new drug products are being developed for transdermal delivery. The 

properties of the drug, the characteristics of the transdermal device, selection of in-vivo model and the status of 

patient's skin are all important for safe and effective drug delivery. The transdermal drug delivery system could 

be one day one of the best novel drug delivery system. 
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ABSTRACT 

Continuous glucose monitoring system (CGMS) is an emerging and 
widely accepted technique for monitoring and management of blood 
glucose levels. Blood glucose level can be compared with a tennis 
ball, the way a tennis ball bounces blood sugar also behaves the same 
going from high to low rapidly. Without having an accurate 
measurement of the patient’s level of sugar, injecting insulin could 
pose more of a risk to the patient rather than a benefit by inducing 
hypoglycemia. Continuous glucose monitoring system measures 
blood glucose level every 5-15 minutes of intervals which helps in 
having a clear idea of blood glucose level and accordingly dose of 
insulin that can be administered. This review discusses the history of 
blood glucose monitoring in the past 100 years, and also gives 
detailed information on the continuous glucose monitoring system, its 
working, technology, its wide usage and its superiority over other 
glucose monitoring techniques and limitations that are to be 
addressed, and also giving a view on how the future will be of 
glucose monitoring based on the survey of the variety of literature 
available on the topic. This review will help readers to understand the 
continuous glucose monitoring system in the most precise manner 
and will help to adopt continuous glucose monitoring systems more 
efficiently in the management of diabetes. 
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INTRODUCTION 

Diabetes is one of the largest global health 
emergencies of this century, ranking among the 10 
leading causes of mortality together with 
cardiovascular disease (CVD), respiratory disease, 
and cancer. According to the World Health 
Organization (WHO), non-communicable diseases 
(NCDs) accounted for 74% of deaths globally in 
2019, of which, diabetes resulted in 1.6 million 
deaths, thus becoming the ninth leading cause of 
death globally. By the year 2035, nearly 592 million 
people are predicted to die of diabetes [1]. India has 
an estimated 77 million people (1 in 11 Indians) 
formally diagnosed with diabetes, India ranks second 
most affected in the world, after China. Furthermore, 
700,000 Indians died of diabetes, hyperglycemia, 
kidney disease, or other complications of diabetes in 
2020. One in six people (17%) in the world with  

 
diabetes is from India [2]. In 2020, according to the 
International Diabetes Federation (IDF), 463 million 
people have diabetes in the world of which 77 million 
belong to India. According to the IDF estimates, India 
has the second highest number of children with type 1 
diabetes after the United States. As Per the World 
Health Organization, 2% of all deaths in India are due 
to diabetes [2]. As it all makes the issue of Diabetes 
very severe and precautionary steps should be taken 
to control the number of individuals with diabetes. 

Type 1 diabetes is a demanding lifelong condition. It 
requires individuals to measure blood glucose 
multiple times a day, facilitating insulin dose 
adjustment in the unrelenting endeavour to achieve 
normoglycaemia and minimize the future risk of 
micro and macrovascular complications [3]. Diabetes 
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is characterized by chronic hyperglycemia and causes 
long-term complications like retinopathy, neuropathy, 
and nephropathy. It generally accelerates macro- and 
microvascular changes. Because of lifestyle changes 
(i.e., eating more and exercising less), diabetes has 
become a global epidemic [4]. Despite major progress 
in the care of people living with Type 1 diabetes, 
many fail to achieve modern glycaemic targets. Blood 
glucose level can be compared with a tennis ball, the 
way a tennis ball bounces blood sugar also behaves 
the same going from high to low rapidly. A key 
barrier to achieving near-normal glucose levels is the 
need for frequent finger stick blood glucose 
monitoring. Pain and inconvenience are recognized 
reasons for nonadherence with self-monitoring of 
blood glucose [3]. 

A continuous glucose monitor is a wearable body 
sensor that automatically and repeatedly measures 
glucose at regular intervals (ranging from every 5 to 
15 minutes) from interstitial fluid (ISF). Patients or 
their health care professionals utilize the glycaemic 
patterns visualized by a CGM to make a lifestyle or 
medication changes to best improve their blood sugar 
control. CGM was developed to improve diabetes 
outcomes, especially A1C and hypoglycemia. 
Numerous RCTs have demonstrated benefits from 
using CGM, including either a lower A1C without 
increasing hypoglycemia, reduced hypoglycemia 
without improvement in A1C, or both favourable 
outcomes [5]. This review gives detailed information 
about the continuous glucose monitoring system 
(CGMS), its sensor, the technology involved, its 
Advantages, Disadvantages, History, and future of 
CGMS technology. 

History of Blood Glucose Monitoring:-  
Diabetes is characterized by chronic hyperglycemia 
and causes long-term complications like retinopathy, 
neuropathy, and nephropathy. It generally accelerates 
macro- and microvascular changes. Because of 
lifestyle changes (i.e., eating more and exercising 
less), diabetes has become a global epidemic [4]. 
Without having an accurate measurement of the 
patient’s level of sugar, injecting insulin could pose 
more of a risk to the patient rather than a benefit by 
inducing hypoglycemia [6]. Various inventions were 
made from time to time to measure blood glucose 
levels. The important breakthrough are listed below to 
give a brief idea explaining how the blood sugar 
levels were checked in earlier times and how the new 
methods were developed to check BSL from time to 
time.  

� By 1925, home testing for sugar in the urine was 
introduced which involved the process of eight 
drops of the patient’s urine being mixed in a test 

tube with 6 cc of Benedict’s solution, all 
components of which were dispensed by a 
physician at the time. The instructions required 
that the test tube be placed in boiling water for 
several minutes and depending on the colour 
change observed, the patient would know their 
sugar level Green represented light sugar in the 
urine, yellow represented moderate sugar, and 
red/orange presented heavy sugar [6]. 

� By the late 1940s, Helen Free developed the “dip-
and-read” urine test known as Clinistix, which 
was capable of monitoring urine glucose levels 
virtually instantaneously [6].Free’s team was able 
to embed the reagents on a filter paper strip 
comprising the first test specific for glucose, with 
release in 1956. This advancement used a double 
sequential enzymatic reaction via glucose 
oxidase, peroxidase, and orthotolidine. In this 
reaction, glucose oxidase catalyzed the oxidation 
of glucose to gluconic acid while also converting 
oxygen to hydrogen peroxide. With a peroxidase, 
the hydrogen peroxide was used for the oxidation 
of ortho-toluidine into a deep blue chromogen 
which was the visual indicator of glucose level 
[6]. 

� The first test strips for blood glucose were 
developed in 1964 by Earnest C Adams and were 
known as Dextrostix from Ames-Miles 
Laboratories. It was the first ever dry-reagent 
blood sugar test strip. It used the same glucose 
oxidase/peroxidase reaction as the Clinistix but 
with an addition of an outer semipermeable 
membrane. This semipermeable membrane was 
capable of trapping red blood cells but allowed 
glucose to pass through the membrane to react 
with the aforementioned dry reagents. The 
stepwise approach for this test, developed by 
Anton Clemens from Ames-Miles, required a 
drop of blood to be placed on the paper strip for 1 
min, and then to be washed off. The colour that 
remained was compared to a standard colour 
chart, providing a rough estimation of a patient’s 
blood glucose levels. However, there were 
limitations. This test required a large drop of 
blood (30uL), and a reaction time of 60 s, and it 
was reliant on colour matching. Dextrostix laid 
the foundation for the future area of research 
known today as blood glucose meters [6]. 

� The first portable glucose meter, Ames 
Reflectance Metering, was created in the late 
1960s and became available in 1970. Since then, 
self-monitoring of blood glucose (SMBG) has 
become possible. Self-monitoring blood glucose 
meters are portable devices that measure blood 
glucose concentration on a drop of capillary blood 
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using finger-stick blood samples and test strips. 
Since the meters and reagent strips costs have 
been reduced, SMBG has become the most 
widely used method for measuring blood glucose 
levels. Nowadays, SMBG is an essential tool in 
diabetes self-managing. By enabling patients to 
monitor their blood glucose levels, significantly 
improved glycaemic control and diabetes 
management among diabetics have been 
observed. However, pain associated with the 
finger prick is one of the biggest limitations of 
this method. Another weakness of this method is 
the insufficient sampling frequency. The SMBG 
provides only the current capillary blood glucose 
concentration without information about the 
glucose trend. Intermittent capillary glucose 
testing with three to four finger-stick tests 
provides a snapshot of day-to-day glucose control 
[7]. 

� As early as 1962, Huisman and Dozy had shown 
the increase of the HbA1 fraction in red blood 
cells of diabetic patients, raising the hypothesis of 
a reaction of HbAo with “components other than 
glutathione”, but not especially with glucose. The 
interest in HbA1c increased rapidly when Rahbar 
described in 1968 the elevated percentage of this 
fraction to total hemoglobin in diabetic patients. 
One of the first systematic demonstrations of 
HbA1c increase in diabetic patients was made by 
Trivelli et al. in 1971[8]. 

Continuous Glucose Monitoring System (CGMS): 

A continuous glucose monitor is a wearable body 
ensor that automatically and repeatedly measures 
glucose at regular intervals (ranging from every 5 to 
15 minutes) from interstitial fluid (ISF). Patients or 
their health care professionals utilize the glycaemic 
patterns visualized by a CGM to make a lifestyle or 
medication changes to best improve their blood sugar 
control [5]. 

In 1999, a new era in diabetes care began as the first-
ever continuous glucose monitoring (CGM) system 
was approved to help people diagnosed with diabetes. 
The development of this new technology allowed 
patients to monitor their blood sugars by inserting a 
device subcutaneously. The CGM system measures a 
patient’s glucose levels in their interstitial fluid (IF) 
over the course of the entire day. For patients with 
Type I diabetes, it is recommended to have 4 blood 
glucose readings per day. With CGMs, instead of the 
4 readings per day, patients and medical providers 
now have detailed knowledge of the fluctuations each 
unique patient experiences throughout the course of 
their day. The sensor component of the continuous 
glucose monitoring system is capable of taking 
measurements every 5 min. With this extensive data, 

medical providers can make long-term adjustments in 
drug therapy unique to every patient’s lifestyle. An 
additional benefit of CGM is the detection of hypo 
and hyper-glycemia. The most up-to-date devices 
now send alert signals to patients when their blood 
glucose falls out of the acceptable range. The 
extremes of hypo and hyperglycemia are known to 
put a patient with diabetes at greater risk of stroke, 
vision loss, kidney disease, amputations, and even 
death [6]. 

Continuous glucose monitoring actually provides 
utility in a wide range of patients with type 1 DM, 
including:  
1. patients regularly and frequently performing 

SMBG 
2. those who have frequent hypoglycemia episodes 

with hypoglycemia unawareness  
3. those with clinically significant glycaemic 

variability 
4. those with A1c levels above goal  
5. those whose SMBG values do not match their 

corresponding A1C values  
6. those who are participating in sports or high-risk 

occupations and need to avoid hypoglycemia 
7. Other patient groups such as insulin treated 

patients with type 2 DM, noninsulin treated 
patients with type 2 DM, and pregnant women 
may also benefit from CGM, however additional 
evidence from randomized controlled trials 
(RCTs) of CGM are needed in these populations 
[9].  

Components of Continuous glucose monitoring 

system:-  

There are generally three parts of Continuous Glucose 
Monitor that are  
1. Sensor 
2. Transmitter  
3. Receiver 

 
Fig 1:- Components of CGMS 

1. Sensor:-  

The sensor is easily inserted just under the skin with 
an applicator and is used to measure glucose levels. 
Sensors are typically placed on the abdomen but some 
sensors are approved for use on alternate body 
locations. The sensor has a small adhesive to hold it 
in place [10]. 
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Fig 2:- Senser Used in CGMS Devices 

2. Transmitter:- 

The transmitter is a small, lightweight piece that fits onto the sensor. The transmitter wirelessly sends the 
glucose data from the sensor to the monitor or an insulin pump if the sensor is integrated with a pump [10].  

3. Receiver:- 

The receiver is a slim, portable and discreet component that is carried by the user and displays the glucose 
information sent from the transmitter. This device displays the current glucose level as well as the trended 
information. The receiver also alerts the user in the case of impending highs and lows [10]. 

 
Fig 3:- Transmitter and Receiver 

Alarms:-  
Many CGMs contain alarms that automatically notify the user when certain glycaemic patterns are detected. 
Threshold alarms sound after the glucose concentration is either below or above a predefined range and warn a 
patient to take corrective action. Rate-of-change alarms sound when the glucose rises or falls above a certain 
velocity. Predictive alarms sound when a proprietary algorithm, based on the absolute glucose concentration and 
the rate of change of the glucose concentration, predicts a glucose concentration outside of a predefined range. 
Predictive alarms allow patients to take preventative rather than only corrective action [5]. 

Data obtained from CGMS:- 

Data obtained from CGMS is in Graphical form as well as individual readings also can be obtained. The graph 
shows the trends occurring in Blood glucose levels throughout the day. The target range is already set so by the 
reference from the graph one can judge whether the sugar levels are in range or whether frequent hypoglycemia 
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or hyperglycemia events are occurring. By referring to the graph obtained from CGMS the registered medicinal 
practitioner can give the best possible treatment to the patient where the ultimate goal will be of maintaining the 
sugar level in a target range. The alarms for high and low sugar are also incorporated in CGMS which gives 
alerts about the high and low sugar that the patient is unaware therapeutically and the situation can be treated 
before it reaches a greater level of severity. 

 
Fig 4:- CGMS Graph 

CGMS vs SMBG (Finger stick method):-  

1. The traditional method of measuring blood glucose levels is a finger stick blood glucose measurement that is 
displayed using a blood glucose meter (BGM). The BGM provides a single glucose reading at a single point 
in time [10]. 

2. The key difference between CGM and BGM is that CGM provides continuous glucose readings throughout 
the day and night. Beyond just the glucose readings, CGM displays a glucose trend graph and direction 
arrows that allow people with diabetes to anticipate approaching glucose highs and lows [10]. 

3. Compared to self-monitoring of blood glucose (SMBG) with a traditional glucose meter, CGM measures 
glucose automatically and as often as every five minutes, which generates 288 measurements per day. 
SMBG requires patient initiation and rarely generates more than 4-7 measurements per day.  

4. For CGM, measuring glucose hundreds of times each day requires no additional pain, blood waste, or 
financial cost beyond the baseline costs of using CGM. 

5. Beyond simply increasing the quantity of glucose measurements, CGM also provides trend information 
about the direction and rate of changing glucose concentrations.  

6. Most real-time CGM products can sound alerts to warn of low, high, falling, or rising glucose levels, 
whereas SMBG does not. Such alerts are uniquely able to inform patients of important glycemic events when 
they are otherwise not aware, such as during sleep or when the patient is occupied with other activities.  

7. Finally, if a CGM can be integrated with an insulin pump, then the CGM can automatically adjust or suspend 
basal insulin delivery in response to glycemic trends.  

8. A disadvantage of CGM compared to SMBG is that CGM sensors will occasionally fail or generate outlier 
data points that can be further off than most outlier data points of SMBG.  

9. Therefore, non-adjunctive use, meaning that treatment decisions should not be based on CGM data alone. 
Instead, patients were required to verify the CGM information with a confirmatory finger stick glucose 
measurement.  

10. This changed in December 2016, when the FDA approved the Dexcom G5 Mobile CGM system (Dexcom, 
San Diego, CA) as the first CGM where treatment decisions could be made without a confirmatory finger 
stick test [9].  
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Features CGMS SMBG 

Provides Continuous Glucose Data Yes No 
Show the rate and direction of glucose change Yes No 
Research shows the use has improved time in target range 
and reduced A1c, hospital admission, hypoglycemia 

Yes No 

Personalized alerts to help identify hypo/hyperglycemia Yes No 
Graph on trends of sugar throughout the day Yes No 
Patients initiation to check glucose required No Yes 
Pain and loss of blood occurs No Yes 

Example explaining CGMS & SMBG data:- 

 
Fig 5:- CGMS VS SMBG Data 

In the above example, the graph obtained by CGMS data is compared with the finger stick method which is Self-
monitoring of blood glucose (SMBG). It shows that CGMS data shows every high and low sugar occurring 
throughout the day. But the finger stick method misses the important highs and lows in sugar throughout the day 
and only shows the sugars that are in the target range. This is because of the limitation of the finger stick method 
of not being able to measure the data as frequently as CGMS. By the readings of the finger stick method, a 
Registered medicinal practitioner will consider the excellent management of blood glucose and give the 
treatment accordingly which can result in serious effects of Diabetes and hospitalization can be required. 

Advantages of CGMS:-  

1. The main advantage of continuous glucose monitoring is that it can help identify fluctuations and trends that 
would otherwise go unnoticed with intermittent finger stick measurements [10]. 

2. There is no question that relative to SMBG, use of CGM can dramatically improve the quality of glycemic 
control both in type 1 and type 2 diabetes [11]. 

3. The benefit is especially pronounced in high-risk patients with frequent or severe hypoglycemia, often 
associated with hypoglycemia unawareness [11]. 

4. Offers alerts:- The most significant benefit of all real-time CGM systems is having audible alarms that can 
warn you if your blood sugar (blood glucose) is getting too high. This allows time for adjustments that could 
lessen the impact of high or low blood sugar or avoid it altogether [6]. 

5. Shares data:- The ability to share data with family members and friends is another important feature. It acts 
as a safety net, especially when traveling. For example, if you don’t wake up to a low glucose alarm during 
the night, someone else will be alerted and can get in touch with you [6]. 

6. Eliminates finger sticks. While not all real-time CGMs offer this benefit, some allow you to make treatment 
decisions—how much insulin to dose, for instance without the need for finger-stick confirmation. Plus, some 
are factory calibrated, eliminating the hassle and pain of calibrating with finger sticks [6]. 

7. Glucose readings at the push of a button. Easy and discreet view of up to 288 glucose readings per day [10]. 

8. Trend arrows that reflect the speed and direction of glucose level to help avoid impending lows and highs 
with appropriate action [10]. 

9. Trend graphs to offer a retrospective view of the effect on glucose levels from things like food, exercise, 
medication and illness [10]. 
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10. Reduction in Haemoglobin A1c without increasing low blood glucose events [10]. 

11. Short-term masked CGM can be used to detect problems, evaluate quality of glycemic control, describe 
patterns of glucose, assess risks of hypoglycemia and hyperglycemia by time of day and day of the week. 
This can be helpful to the physician and patient [11]. 

Disadvantages:- 
1. LAG Time:- Time taken by glucose to equilibrate between blood and interstitial fluid compartments is called 

lag time. CGMs measure glucose in interstitial fluid, which can lag 5-15 minutes behind the blood glucose, 
especially when the blood glucose levels are changing rapidly. the difference in reading between blood and 
interstitial fluid can be about 10-20% or greater [9]. 

2. CGMS cannot be used as a replacement for glucose meters because it does not satisfy conventional goal 
performance criteria for in vitro glucose measurements and can lead to clinically incorrect treatment 
decisions [12]. 

3. most of the devices need to be calibrated 2- 4 times a day during the time when the blood glucose is most 
stable [13]. 

4. CGMs are expensive and require sensor changes every 3-14 days depending on the type of sensor [13]. 

5. There can be false alarms due to physical compression of the sensor, which can be inconvenient for the 
patient [13]. 

6. Certain medications can interfere in the accuracy of the sensors, as listed in. Most common is the use of 
acetaminophen, which can lead to false elevation in the sensor glucose levels due to interference in the 
mechanism of action of the sensor. e.g., Acetaminophen, Bilirubin, Cholesterol, Creatinine, Dopamine, 
Ephedrine, Methyl dopa, Ibuprofen, Tetracycline, Tolbutamide, Triglycerides, Vitamin C, etc [13]. 

7. More research is required in order to use CGM during pregnancy, in dialysis and in critically ill patients. Use 
of noninvasive epidermal glucose sensors seems promising [13]. 

8. Sensor lifetime:-Sensor lifetime is another factor that contributes to cost, inconvenience, and slow user 
acceptance. Even the durability of the adhesive used for attachment of the sensor to the skin is a matter of 
concern. One can expect that user acceptance will continue to improve as sensor lifetime increases and ease 
of sensor insertion improves [14]. 

9. Calibration:- Calibration using capillary blood glucose meters and reagent strips involves cost, discomfort, 
and inconvenience, increases the number of devices and complexity, and may add psychological burden 
[14]. 

10. Devices can be expensive in comparison with Glucose meters. 

� Comparison Between different Brands of CGMS:- 

CGMS Brand 
Dexcom 

G5 

Dexcom 

G6 

Medtronic 

Guardian 

Freestyle 

Libre Flash 
Eversense 

Calibration Required? Yes No Yes No Yes 
Frequency of calibration 12 hours None 12 hours None 10-14 hours 
Can administer insulin referring 
to senser readings 

Yes Yes No Yes Yes 

Frequency of sensor to be 
changed 

Every 7 
days 

Every 10 
days 

Every 7 
days 

Every 14 
days 

Every 90 days 

Warm up period 2 hours 2 hours 2 hours 1 hour 24 hours 

Easy to insert? No Yes No Yes 
Requires medical 

procedure 
Alarms and alerts? Yes Yes Yes No Yes 
Predicts lows and highs No Yes Yes No yes 
Connects with insulin pumps No Yes Yes No No 

Recent Advancement and Future of CGMS technology:- 

Future sensors under development (compared to current sensors) are intended to:-  
1. Require less frequent calibration [9] 
2. Last Longer [9] 
3. Be smaller and less obtrusive [9] 
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4. Be more accurate [9] 
5. Integrate more closely with pumps to create closed loop systems utilizing additional input from non-glucose 

sensors [9]. 

CGMS technology is going to be highly useful for not only just for monitoring glucose but in overall 
management of diabetes. There is ongoing research in developing devices that monitor interstitial fluid, blood or 
other body fluid glucose levels noninvasively, such as by using electrochemical sensors worn on the skin. The 
sensors being developed and currently under trial include small meters strapped to the arm, skin patches, contact 
lenses and tattoos. More research is needed to assess if perspiration, ocular fluid and saliva can be used to 
monitor glucose instead of blood or interstitial fluid [13]. The various advancements that are going on in CGMS 
technology are 

1. Flash glucose monitoring:- 
The Libre Flash:- The Libre Flash is another CGM type system, which enables continuous interstitial glucose 
monitoring without the need for blood glucose calibration, as it is factory calibrated, but the continuous data is 
only available for 8-hours retrospectively on user prompt. The system uses a glucose sensor inserted into the 
skin over the triceps and a reader is used to scan over the sensor in order to display the last 8-hours of glucose 
readings, with a reading every 15-minutes. The sensor is factory calibrated and each sensor can be worn for up to 
14 days [13]. 

2. Closed loop system or Artificial pancreas:- 
Closed-loop technology or the artificial pancreas is medical device system that has 3 components. The 
components consist of the CGM, which is connected wirelessly to the insulin therapy delivery function carried 
out by a pump and a digital controller. The digital controller analyzes the data and makes decisions about any 
insulin therapy adjustments needed and instructs the pump accordingly. Integrating these 3 functions together 
creates an automated closed-loop system. The first hybrid closed loop system in the United States was 
introduced by Medtronic in 2017 and was called the Medtronic 670 G with automatic basal rate adjustments 
without bolus automation. Development of fully automated closed loop systems utilizing both insulin and 
glucagon are underway. 

 
Fig 6:- Closed loop system or Artificial pancreas 

3. Optical methods:- Optical glucose sensing is the most widely studied method, for the development of non-
invasive blood glucose measurement. Even though none of the optical based biosensors that meet clinical 
accuracy are commercialized yet, several researches are undergoing [15]. 

4. Electromagnetic method:- Electromagnetic sensing involves measurement of bloods dielectric properties 
detected through changes in eddy currents using electromagnetic coupling between two inductors. The 
change in blood glucose concentration results in the variation of bloods dielectric properties such as 
permittivity and conductivity. This causes changes in the electromagnetic coupling of nearby inductors 
affecting their impedances which results in variations in resonant frequency. The variations in frequency 
shift helps to determine bloods dielectric properties correlated with the concentration of glucose [15]. 

Conclusion:- 

CGMS was developed with the intention of 
improving diabetes outcomes, especially A1C and 
hypoglycemia but if used correctly CGMS can be 

used in various prospectives by which patients can be 
treated more effectively and good results can be 
obtained with minimum side effects. The 
implementation of CGM has improved HbA1c levels 
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and also reduced the incidence of hypoglycemic 
events [13]. One study shows that CGM is a well-
tolerated and versatile tool for obesity research in 
both pediatric and adult patients [16]. Another study 
concluded that CGMS could be useful in routine 
clinical practice to provide much more information on 
the glucose profile than intermittent self-monitoring 
of blood glucose (SMBG) [12]. CGMS sensors when 
incorporated with insulin pumps can result in better 
management of diabetes which is commercially 
known as an artificial pancreas or closed-loop system 
[17]. Research is underway to assess whether glucose 
levels can be monitored in other body fluids such as 
perspiration, breath, ocular fluid, and saliva [13]. 
LAG being the limiting factor in the whole CGMS 
technology more research should be done to minimize 
the side effects occurring due to lag. More research 
should be carried out on pregnant ladies so that 
management of gestational diabetes will become 
more sophisticated. Considering overall scenarios 
CGMS technology if used properly can be helpful in 
increasing the quality of lifestyle in diabetic as well 
as non-diabetic people and can cause a positive 
impact on the healthcare system. 
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Abstract--- 

Topical drug administration is a localized  method of delivering drugs to specific areas of the 

body via topical channels such as ophthalmic, rectal, vaginal, and cutaneous. The major route of 

topical medication delivery is through the skin, which is one of the most easily accessible organs 

on the human body for topical drug administration. The present investigation involves 

formulation of topical Nanofibrous gel using Ketoconazole and Clotrimazole. For the treatment 

of fungal Infection, Topical Ketoconazole and Clotrimazole is used to treat Fungal Infection. 

Ketoconazole and Clotrimazole  belongs to the antifungal family of drugs. It works by reducing 

fungal infection. Topical Nanofibrous gel of Ketoconazole and Clotrimazole was prepared by 

using High molecular weight water soluble polymer Hydroxy propyl methyl cellulose such as 

K35 grade and other excipients including  carbopol, methyl paraben, Glycerin and purified water 

were reported in the formation of Nanofibours gel. In the present investigation combination of 

Ketoconazole and Clotrimazole Nanofibrous gel.The formulated gel was evaluated for pH, 

viscosity, Spreadability, extrudability, conductivity, particle size, zeta potential, in vitro drug 

diffusion studies. Among the formulated gel batch 3 has met all the specifications and was 

formed to be optimized Efficient delivery of drug to skin application was found to be highly 

beneficial in localizing the drug to desired site in the skin and reduced side effects associated 

with conventional treatment. 

Keywords -ketoconazole, clotrimazole, fungal , topical 

Introduction 
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• Nanofibers are fibers with diameters in the nanometer range (typically, between 1 nm 

and 1 μm).  

• Nanofibers can be generated from different polymers and hence have different physical 

properties and application potentials. 

• There exist many different methods to make nanofibers, including drawing, 

electrospinning, self-assembly, template synthesis, and thermal-induced phase separation. 

• Electrospinning is the most commonly used method to generate nanofibers because of the 

straightforward setup, the ability to mass-produce continuous nanofibers from various 

polymers, and the capability to generate ultrathin fibers with controllable diameters, 

compositions, and orientations. 

 

Electrospinning method for Both the Solutions  

All spinning solutions were prepared at room temperature under stirring for 24 h to ensure their 

homogeneity. Electrospinning was conducted using a γ-High Voltage Research DC power supply 

generator with a maximum voltage of 50 kV. The electrospinning solutions were fed through the 

tip of the needle by syringe pump with a stable flow rate (0.5 mL/h). Meanwhile, high voltage 

(15 kV) was applied to the needle and the nanofibers were concurrently collected on the 

grounded and steady metal plate which was placed at 15 cm from the needle and covered with Al 

foil. Temperature and relative humidity were 20±2°C and 60±5%, respectively. 

5µM 

Sample 1  
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Sample 2 
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Sample 3 

 

Table 1 . The effect of electrospinning parameters on the size of the 

nanofibers.  

 

Effect of flow rate Effect of distance Effect of Volt 

Flow rate 

(mL h−1 ) 

Size (nm) 

 

Distance (cm) Size (nm) 

 

Voltage (kV) Size (nm) 

 

0.3 415±102 5 458±108 10 412±115 

0.5 201±112 10 315±156 20 358±123 

0.7 517±251 15 158±253 30 195±147 

0.9 602±62 20 641±45 50 174±125 

 

484 / 521



Eur. Chem. Bull. 2023, 12(Special Issue 8),2931-2946 2935 

Formulation Development and evaluation of a Nanofibrous Gel Containing Ketoconazole and Clotrimazole. 

 

 
 

ELECTROSPINNING 

As illustrated, the basic setup for electrospinning is rather simple, making it accessible to almost 

every laboratory.1,2The major components include a high-voltage power supply, a syringe pump, 

a spinneret (usually, a hypodermic needle with blunt tip), and a conductive collector. The power 

supply can be either direct current (DC) or alternating current (AC). During electrospinning, the 

liquid is extruded from the spinneret to produce a pendant droplet as a result of surface tension. 

Upon  electrification, the electrostatic repulsion among the surface charges that feature the same 

sign deforms the droplet into a Taylor cone, from which a charged jet is ejected. The jet initially 

extends in a straight line and then undergoes vigorous whipping motions because of bending 

instabilities. As the jet is stretched into finer diameters, it solidifies quickly, leading to the 

deposition of solid fiber(s) on the grounded collector. In general, the electrospinning process can 

be divided into four consecutive steps: (i) charging of the liquid droplet and formation of Taylor 

cone or cone-shaped jet; (ii) extension of the charged jet along a straight line; (iii) thinning of the 

jet in the presence of an electric field and growth of electrical bending instability (also known as 

whipping instability); and (iv) solidification and collection of the jet as solid fiber(s) on a 

grounded collector.,2,3,4, A more detailed discussion of these four  

Materials and Methods   

Ketoconazole was purchased from Yarrow chem Products (Pune,India). Clotrimazole was 

purchased from Yarrow chem Products. Methyl paraben was purchased from Research-lab Fine 

Chem Industries (Mumbai, India). HPMC K35 was purchased from Ashland Inc. Netherland. All 

the chemicals were of analytical grade. Polyvinyl Alcohol(PVA) was purchased from Research-

lab Fine Chem Industries (Mumbai, India). Poly Lactic co Glycolic Acid(PLGA) was purchased 

from Research-lab Fine Chem Industries (Mumbai, India). 

Methods 5,6 

Identification of pure drug   

Identification of pure drug was carried was by Fourier Transform Infra-red Spectrophotometry 

(Shimadzu 8400s) scanned in the range of 400-200nm.   

Drug-excipient compatibility study   

Studies of drug-excipient compatibility are important to ascertain drug and excipients are 

compatible with each other. DSC graph and IR spectra are used to study drug-excipient 

compatibility.   

FTIR study   
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 FTIR (Shimadzu 8400s)spectrophotometer were used in the range of 400-4000 cm-1 using 

potassium bromide discs (Mixing ratio1:1) The samples were hermetically sealed in aluminium 

pans and heated at a constant rate of 10°C/ min over a temperature range of 40 to 300°C. 

FTIR spectroscopy   The FTIR spectrums of pure Ketoconazole  as well Clotrimazole and 

physical mixtures of drugs and polymers were studied separately as per the excipients used in the 

formulation. It was observed that there were no major shifts in the main peaks of either drug. 

This indicates that there were no compatibility problems with the drug with the polymers and 

excipients used in the formulation. Ketoconazole had peaks at 1643 (C=CO stretching), 817 (C-

Clstretching), 1512(C=Cstretching), 2841(C-H stretching), and 1041(C-O stretching), while 

Clotrimazole showed characteristic peak values at 756 (C-Cl stretching); 2940 (C-H stretching); 

1535 (C=C stretching) and 1620 (C=N stretching). These peak values were in accordance with 

previously reported spectra of Clotrimazole(Fig. 2)  

 

Fig.1  FTIR of Ketoconazole 
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    Fig.2 FTIR of Clotrimazole 

 

 

UV spectroscopy   

The linearity of the responses of both drugs was verified at 2–10 µg/ml concentrations. The 

calibration curve was obtained by plotting the absorbance versus the concentration data and was 

treated by linear regression analysis. The equation of the linearity curve for Ketoconazole 

obtained was y = 0.1995x+0.533 The linearity curve was found to be linear in the a for 

mentioned concentrations (the correlation coefficient (r²) of determination was 0.9994) (Fig.1). 

Similarly, the equation of the linearity curve for Clotrimazole obtained was y= 0.132x + 0.0515. 

The linearity curve was found to be linear  for mentioned concentrations. (the correlation 

coefficient (r²) of determination was 0.995) (Fig.2) 

 Fig 3.Calibration Curve of Ketoconazole 
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Fig 4.Calibration Curve of Clotrimazole 

 

Preparation of Gel   

To obtain O/W gel formulation HPMC K35 polymer was solubilized in purified water with 

constant trituration. In polymer dispersion  Carbopol was added slowly with continuous stirring 

along with Ketoconazole, Clotrimazole and metyl paraben and was mixed well by continuous 

trituration. Finally gel was made by adjusting the pH of the mixture to 7.0  and resulted in 

desired gel consistency good homogeneity and spreadibility.    
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Table 2- Composition of gel (KC1-KC3) 

Ketoconazole  10mg 10mg 10mg 

Clotrimazole 10mg 10mg 10mg 

Methyl Paraben 0.025 0.025 0.025 

HPMC K35  200mg 220mg 240mg 

Carbopol  0.025 0.025 0.025 

Glycerin Q.S Q.S Q.S 

Purified water Q.S Q.S Q.S 

Evaluation of Gel   

1. Appearance - Patient compliance is aided by the use of colour. The prepared gels were 

examined visually for clarity, colour, and particle presence.  

2. pH 7,8  :- A digital pH metre (Model EQ-610) was used to determine the pH of the gel. In 

distilled water, 1 gm  gel was swirled until a homogeneous suspension was obtained. The volume 

of the solution was increased to 100 mL, and the pH was determined. The pH of each 

formulation was done in triplicate and average value are determine.   

3. Viscosity9,10:- The gel's viscosity was determined using a (LV) Brookfield viscometer. The 

spindle no. 96 is utilised since the system is nonNewtonian. The viscosity was tested for 2 

minutes. 

4. Conductivity11:- A direct reading digital conductivity meter (Systronics model no. 304) and 

dipping type conductivity cell. 

 5. Zeta Potential12:- The charge on the surface of particles is characterized by the HORIBA 

Scientific SZ-100 by measuring the zeta potential of a gel. The sample is injected into a 
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disposable cell and a measurement of the particle electrophoretic mobility results in the 

calculated zeta potential. 

 6. Particle size13:- Horiba sz-100 windows [z type] were used to investigate the particle size 

(PS) of the gel. Particle size and zeta potential were measured in triplicates after dilution with 

distilled water, and the average values ±SD were recorded.  

7. Spreadability14,15:- Excess sample was sandwiched between the two glass slides, and a 100 g 

weight was used to compress the sample to a uniform thickness for 5 minutes. The pan was filled 

with weight (250 g). The time it took to separate the two slides in seconds was used as a measure 

of spreadability. 

 8. Extrudability16,17:- Measure the force required to extrude the material from tube. 

Extrudability was based upon the quantity in percentage of gel and gel extruded from lacquered 

aluminium collapsible tube on application of weight in grams required to extrude at least 0.5 cm 

ribbon of gel in 10 seconds. +++ excellent      ++  very good         +  average  

 9. Scanning electron microscopy18:- Scanning electron microscopy (SEM) provides high-

resolution imaging that may be used to evaluate diverse materials for surface cracks, defects, 

contaminants, or corrosion. When a focused stream of secondary electrons interacts with atoms 

in the sample, multiple signals are produced that include information about the surface 

topography and sample composition using the Nova NanoSEM NPEP, all pictures were scanned 

at 10000x with a 5 m dimension scale 303.  

10. Content uniformity19:- Drug content of gel was determine by dissolving accurately weighed 

1gm of gel in methanol. After suitable dilution absorbance was recorded by using UV- visible 

spectrophotometer (UV – 1800 Shimadzu, Japan) at 290 and 225nm. Drug content was 

determined using slope of standard curve.  

 11. Diffusion studies20,21:- The study was performed using Franz diffusion cells with dialysis 

membrane with the use of the instrument Jasco V-630 model no V-630. Here  the microemulsion 

based gel equivalent to10mg of Ketoconazole  was placed on the donor compartment and the 

receptor compartment was filled with mixture of phosphate buffer solution (pH 7.4) and 30% 

methanol, maintained at 37 ±10 °C for in vitro diffusion studies, artificial dialysis membrane was 

soaked in the same buffer solution for 24hrs before mounting on the diffusion cells. Receptor 

liquid was withdrawn after each hours and sink condition was maintained by replacing liquid 

kept at same temperature. Ketoconazole concentration was assayed using UV spectrophotometer. 

Using the photometric mode for noting absorbance of UV/VIS bandwidth was taken at 

wavelength of Clotrimazole was taken at wavelength of 263nm and diffusion study of gel was 

performed. 
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 Particulars 

 
KC 

 
KC 

 
KC 

Appearance Off-white to yellow 

gel with suspended 

particles 

Off-white to yellow 

gel with suspended 

particles 

Off-white 

to yellow 

gel with 

suspende

d 

particles 

Fill volume 

(gm) 
10 10 10 

pH 6.8-7.2 6.8-7.2 6.8-7.2 

Conductivity 
1)200ms 
2)20ms 
3)2ms 

4)200µs 
5)20µs 

1)0 

2)00.7 

3)0.67 

4)1 

5)1 

1)0 

2)00.6 

3)0.69 

4)1 

5)1.0 

1)0 

2)00.1 

3)0.12 

4)148 

           5)1 

Zeta potential 

(mV) 

 

-20.7mV 

 

      -22.3mV 

 

-23.7mV 

 

Particle size 

(nm) 
333.1nm 

 

339.1nm   

 

244.3nm     

Spredability 

(gm.cm/sec) 
3.2±0.0156 4.1±0.0264 3.9±0.057 

Extrudibilty ++ +++ ++ 
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In vitro Diffusion  studies 

Table 3- Data of In-vitro drug release studies of gel of Ketoconazole (%) 

 

 

Scanning 

electron 

microscopy 

   

Uniformity of 

content(%)1) 

Ketoconazole 

94.6 96.1 98.4 

Clotrimazole 93.5 95.4 97.3 

492 / 521



Eur. Chem. Bull. 2023, 12(Special Issue 8),2931-2946 2943 

Formulation Development and evaluation of a Nanofibrous Gel Containing Ketoconazole and Clotrimazole. 

 

 
 

Table 4- Data of In-vitro drug release studies of gel of  Clotrimazole(%) 

 

Viscosity results KC1 (Spindle number-96) 

RPM Surface(cP) Middle(cP) Bottom(cP) 
20 8766 9281 9563 

30 6844 7656 7594 

50 4331 4931 5006 

60 3000 4375 4578 

Viscosity results KC2 (Spindle number-96) 

RPM Surface(cP) Middle(cP) Bottom(cP) 
20 7313 9094 9188 

30 5063 6781 7375 

50 3938 4294 5139 

60 2313 2531 3038 

Viscosity results KC3 (Spindle number-96) 

RPM Surface(cP) Middle(cP) Bottom(cP) 
20 7453 9328 9757 

30 7969 7344 7438 

50 5044 5100 5456 

60 6047 6422 7422 
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Conclusion 

• It can be concluded that from the experimental study carried out that the formulation of a 

Nanofibrous gel containing Ketoconazole and Clotrimazole drug yields a formulation 

with spherical and smooth surface, nano in size range. The prepared Nanofibrous was 

smooth without any lumps, particle and aggregates. So, all the formulations are 

homogenous. Based on all the factors the nanofibrous gel drug delivery system B3 shows 

good drug content compared to other. The particle size of the nanofibrous gel formulation 

is optimum and it is less than 1000 nm. So, it concluded that the particles are in tiny and 

nano in size range. All nanofibrous gel formulations shows pH in the range of 5.5 to 7. 

Based on the Spreadability diameter study it shown the nanofibrous gel is having good 

Spreadability. Nanofibrous gel formulations shown viscosity range from 5000-50000 cps. 

It concluded that they are stable in nature. Formulation Batch-3 shows highest percentage 

of drug release compare to other formulations. In-vitro diffusion studies show Batch-3 

formulation shows controlled release pattern of drug from the formulation. Zeta potential 

of batch B-3 shows -22.3mV. High zeta potential values shows there will be no particles 

coming together and no flocculation. Hence it is conclude that formulation Batch-3 is an 

optimized batch containing optimum HPMC and Carbopol. 
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ABSTRACT: 

Bromelain is a proteolytic enzyme that is used as an anti-inflammatory drug. Administration 

of Bromelain through the oral route is a challenge in children, who have difficulty swallowing 

tablets. In the present study, six batches of Bromelain Mouth Dissolving tablets (MDT) dosage 

form at the dose of 100 mg were formulated and evaluated. Results showed that the thickness, 

weight variation, friability, hardness, and content uniformity of all six formulations were within 

acceptable limits. But in the in-vitro dissolution study formulation 3 demonstrated better 

cumulative drug release than other formulations. Hence the study concludes that Bromelain 

month dissolving tablets formulated using crospovidone (Formulation 3) showed better 

characteristics of mouth dissolving tablets. 

KEYWORDS: Bromelain, Mouth dissolving tablets, Drug-Excipient Compatibility, 

Crospovidone. 
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INTRODUCTION: 

Many patients, particularly old find it difficult in swallowing tablets, capsules, and fluids and 

subsequently do not comply with prescriptions, which results in a high frequency of resistance 

situated research has resulted in bringing out many secure, safe new drug delivery system. 

Among the several dosage forms developed to improve the difficulty of administration, the 

Mouth Dissolving Tablet (MDT) is the most favoured commercial product. [1] The oral cavity 

is an appealing site for the administration of drugs because of the simplicity of administration. 

Several dosage forms like Tablets, Capsules, and Liquid preparations are administered by oral 

route.  During the most recent decade, Mouth Dissolving Tablet (MDT) advances that make 

tablets disintegrate in the mouth without chewing and additional water intake have drawn a lot 

of consideration. The MDTs are also known as fast liquefying, rapid dispersing, rapid dissolve, 

rapid melt, as well as speedy disintegrating tablets. [2-4] MDTs can be prepared by various 

conventional methods like direct compression, wet granulation, molding, spray drying, freeze-

drying, and sublimation. Firstly, MDTs disintegrate and then dissolve quickly in the saliva 

without any need for solvents, releasing the drug.  A few drugs are absorbed from the mouth, 

pharynx, and oesophagus as the saliva goes down into the stomach. In many cases, the 

bioavailability of these drugs is significantly more than those observed from conventional 

tablet dosage forms. [5,6]  

Bromelain is a proteolytic enzyme with anti-inflammatory activity. It is found in pineapple 

juice and in the pineapple stem. Anti-inflammatory activity by activation of plasmin production 

from plasminogen and reduction of kinin via inhibition of the conversion of kininogen to kinin. 

Bromelain has low oral bio-availability because of high first pass metabolism rate. Hence, the 

formulation in orodispersible form of Bromelain upgrades the bioavailability, decreases side 

effects, low dosing, patient compliance, and rapid onset of action with great steadiness. In the 

present work, Orodispersible tablets of Bromelain were prepared by direct compression method 

using sodium starch glycollate, and crosspovidone as the superdisintegrants. The aim of the 

study was to evaluate the effect of the superdisintegrants on the wetting time, disintegration 

time, and drug release profile of the orodispersible tablets. The present investigation deals with 

the improvement of an effective and stable MDT of Bromelain having a sufficient hardness, 

low disintegration time, and pleasant taste. 
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MATERIAL AND METHODS: 

Materials: 

Bromelain was obtained from Arti Pharma, Mumbai, India. Crospovidone and sodium starch 

glycolate were obtained from Research Lab Fine Chemical Industries Pvt. Ltd. Mumbai. 

Microcrystalline cellulose and mannitol were also obtained from Research Lab Fine Chemical 

Industries Pvt. Ltd. Mumbai. All other chemicals of analytical grade were purchased from 

commercial sources. 

Methods: 

Preparation of Mouth Dissolving Tablets by Direct Compression Method: 

Mouth dissolving tablets of Bromelain were prepared by direct compression. All the 

ingredients (except granular directly compressible excipients) were passed through # 60-mesh 

separately. The ingredients were then weighed and mixed in geometrical order and compressed 

into tablets of 250 mg using 6 mm round concave punches on an 8-station rotary tablet machine  

(Table 1). 

Table 1: Formulation Table of Bromelain Mouth Dissolving Tablet 

Formulations F1 F2 F3 F4 F5 F6 

Ingredient Unit Formula (mg per tablet) 

Bromelain 100 100 100 100 100 100 

Crosspovidone 5 10 15 - - - 

Sodium starch 

glycolate 
- - - 5 10 15 

Mannitol 50 50 50 50 50 50 

Menthol 10 10 10 10 10 10 

Avicel PH 102 81 76 71 81 76 71 

Sodium 

stearate 
2 2 2 2 2 2 

Talc 2 2 2 2 2 2 

Total 250 250 250 250 250 250 

 

Evaluation of Bromelain Mouth Dissolving Tablet: 

Evaluation of pre-compression parameters of powder: 
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Preformulation study: 

 Angle of repose (Ɵ) [7] 

The angle of repose was determined by using the funnel method. The accurately weighed blend 

was taken in a funnel. The height of the funnel was adjusted in such a way that the tip of funnel 

just touched the apex of the heap and the drug-excipient blend was allowed to flow through the 

funnel freely to the surface. The diameter of the powder cone was measured and angle of repose 

calculated using the following equation. 

Tan θ = h/r 

Different ranges of flowability in terms of angle of repose (Table II) are given below 

(Bikshapathi et al., 2011). 

Table 2: Relationship Between Angle of Repose and Flowability 

Flow property Angle of repose 

Excellent 25-30 

Good 31-35 

Fair (aid not needed) 36-40 

Passable (may hang up) 41-45 

Poor (must agitate, vibrate) 46-55 

Very Poor 56-65 

Very Very Poor >66 

 

Bulk Density [8] 

Bulk density was determined by pouring presieved drug excipient blend into a 100 ml 

graduated cylinder. The sample occupied volume and its weight has been recorded It is 

expressed in g/mL and calculated by using following formula: 

ρb = M / Vp 

Where, 

ρb = Bulk density 

M = Weight of sample in grams 

Vp = Final volumes of Powder in cm3 
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Tapped Density [9] 

It was carried out by pouring powder blend in 100ml graduated cylinder. The cylinder was 

tapped mechanically by Tap density apparatus until a constant volume was obtained. Volume 

occupied by the sample after tapping were recorded and tapped density was calculated by 

using following formula: 

ρt =M / VT 

Where, 

ρt = Tap density 

M = Weight of sample in grams 

VT = final tap volume of powder in cm3 

 

Hausner’s ratio [10] 

Hausner’s ratio is the ratio of tapped density to bulk density. The lower the value of Hausner’s 

ratio the better the flow property. The ratio is calculated by the following formula 

                 Tapped density  

      Hausner’s ratio =                                                

        Bulk density 

Lower Hausner’s ratios (<1.25) indicate better flow properties than higher ratios (>1.25) 

(Sayeed et al., 2011). 

 

Carr’s Index (Compressibility Index) [10] 

It is also one of the simple methods to evaluate flow property of a powder by comparing the 

bulk density and tapped density. The percentage compressibility of a powder is a direct 

measure of the potential powder arch or bridge strength and stability. The grading of 

compressibility of powder according to carr’s index is shown in table no.3. It can be calculated 

by following formula: 

 

       Tapped density – Bulk density 

    Carr’s Index =                                                                     × 100 

        Tapped density 
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Table 3: Relationship Between Carr’s Index and Flowability 

Carr’s Index Flow property 

5-10 Excellent 

12-16 Good 

18-21 Fair to possible 

23-35 Poor 

33-38 Very poor 

>40 Extremely poor 

 

Drug-excipient compatibility study  

 

Studies of drug-excipient compatibility are important to as certain drug and excipients are 

compatible with each other. IR spectra are used to study drug-excipient compatibility.  

FTIR study [11] 

The study was carried out to determine the molecular structure, serving as an identification test 

to ascertain the purity of the molecule. IR spectroscopy was obtained by a FTIR 

spectrophotometer (H400-84100, Shimadzu, Japan) using KBr pellets. The scanning range 

used was 4400 to 400 cm-1 at a scan period of 1min. Spectra of pure drug and the blend are 

shown in Figures 1 and 2. There is no change in the shape of the peak or shift of the peak, 

hence the drug and excipients are compatible (Prameela et al., 2010). 

 

Evaluation of Post-Compression Parameters of Tablets: 

Weight variation test [12] 

Weight variation was calculated as per method described in Indian pharmacopeia (I.P.2007). 

Twenty tablets were weighted individually by using Electronic balance (Shimatzu) and the 

average weight is calculated. The tablets meet the test if no more than 2 tablets are outside the 

percentage limit and no tablet differs by more than 2 times the percentage limit. The limit of 

weight variation in tablet are listed in Table 4. 
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Table 4: Limits for Weight Variation in Tablet as Per I.P. 2007 

Average weight of tablet (mg) Percentage deviation allowed 

80 mg or less ± 10 

More than 80 mg but less than 250 mg ±7.5 

or more ±5 

 

Hardness test [13] 

Hardness indicates the ability of a tablet to withstand mechanical shocks while handling. The 

hardness of the tablets was determined using Digital hardness tester. It is expressed in Kg/cm2. 

Digital hardness tester was used to measure hardness of the tablet. In which the tablet was 

placed in the tester and pressure needed to break the tablet was measured. 

 

Thickness [14] 

The thickness of the tablets was determined using a Vernier Caliper. Ten tablets from 

formulation batch were used and average values were calculated. 

 

Friability [15] 

Friability is the measure of tablet strength. It was carried out by using Roch friability 

apparatus, in which the accurately weighed 20 tablets was allowed to rolling and free fall at 

25 rpm, after 100 revolutions weight of tablet was again measured and % friability was 

calculated by following formula 

 

 

      Initial weight of tablet – Final weight of tablet 

     % Friability =                                                                                                    × 100 

Initial weight of tablet 
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 Disintegration time [16] 

The disintegration time of tablet was determined by using Disintegration test apparatus. 

Tablets were placed in disintegration test assembly and disc was placed was placed on tablets 

in each glass tube of assembly. The assembly was dipped in a vessel containing 900 ml 

phosphate buffer 6.8 pH. The time for disappearance of tablet residue above mesh was noted 

as disintegration time. 

 

Wetting time [17] 

About 6-8 ml of phosphate buffer 6.8 pH was taken in 10 mL of measuring cylinder. Tablet 

was placed in the cylinder and complete dispersion of tablet in the cylinder was recorded as 

the disintegration time. Wetting time in that the tissue paper has been folded twice and placed 

in petri dish above that tablet is placed. A small quantity of amaranth red color was put on the 

upper surface of the tablet and 10 ml distilled water was added. The time required to get the 

tablet completely wet and indicate red color was measured. 

 

Uniformity of drug content [18] 

This method is performed as per Indian Pharmacopoeia. Two tablets were crushed and added 

to 30 ml of 0.1M NaOH in 100 ml volumetric flask sonicated to disintegrate, then diluted by 

acetonitrile, then this solution was filtered and diluted the filtrate with a mixture of seven 

volumes acetonitrile and three volumes of 0.1M NaOH. Absorbance was measured by UV 

spectroscopy at 280 nm and drug content was calculated. 

 

In-vitro Dissolution study [16] 

The dissolution study of selected Bromelain formulations was conducted by using USP 

dissolution apparatus Type – II (Electrolab Mumbai) by taking 900 ml phosphate buffer pH 

6.8 as dissolution medium which maintained at 37 ± 0.5°C. At every 5 min interval upto 30 

min 1 ml samples was withdrawn and the same volume was replaced to maintain the sink 

condition. The samples were analyzed using UV spectroscopy at wavelength maxima 280 nm. 

The % drug release was calculated and is reported in Table 10.11 and drug release profile of 

selected formulations tablets are depicted in Figure 12. 

 

RESULTS AND DISCUSSION: 
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Spectroscopic Analysis: 

UV spectroscopy: 

Determination of λmax of Bromelain in Water: 

In UV spectroscopy study, the maximum wavelength (λmax) of Bromelain in water was found 

to be 279.40 nm. The reported λmax value of Bromelain in water was also 279.40 nm 

respectively, so the values similar with the reported values indicates that the given sample of 

Bromelain was in pure form. 

 

Figure 1: UV spectra of Bromelain in water at 279.40 nm 

Calibration Curve of Bromelain in Water: 

The linearity of the response of Bromelain was verified at 2–10 μg/ml concentrations. The 

calibration curve was obtained by plotting the absorbance versus the concentration data and 

was treated by linear regression analysis. The equation of the linearity curve for Bromelain 

was y = 0.0127x +0.0033. The linearity curve was found to be linear in the a for mentioned 

concentrations (the correlation coefficient (r²) of determination was 0.9922) (Figure 2). 
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Figure 2: Calibration Curve of Bromelain in Water 

 

FTIR spectroscopy: 

The FTIR spectrums of pure Bromelain and physical mixtures of drugs and polymers were 

studied separately as per the excipients used in the formulation. It was observed that there 

were no major shifts in the main peaks of either drug. This indicates that there were no 

compatibility problems with the drug with the polymers and excipients used in the 

formulation. Bromelain had peaks at 3433 (-OH elongation), 1643 (CO elongation), 3487 (NH 

stretch), 1384 (C-N stretch), 2862 (C-H). 

 

 

Figure 3: FTIR Studies of Bromelain 
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Figure 4: FTIR Studies of Bromelain Tablet Blend 

 

 

Figure 5: FTIR Studies of Bromelain + Crospovidone 
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Figure 6: FTIR Studies of Bromelain + SSG 

 

 

Figure 7: FTIR Studies of Bromelain + Mannitol 
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Figure 8: FTIR Studies of Bromelain + Menthol 

 

 

Figure 9: FTIR Studies of Bromelain + MCC 
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Figure 10: FTIR Studies of Bromelain + Sodium Stearate 

 

 

Figure 11: FTIR Studies of Bromelain + Talc 

 

Evaluations: 

Mouth dissolving tablets of Bromelain were prepared by a method employing crospovidone 

and sodium starch glycolate as super-disintegrants at different ratios. A total of six formulations 

were designed. The flow properties of the powder mixture are important for the uniformity of 

mass of the tablets; the flow of the powder mixture was analysed before compression to tablets. 
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Low Hausner`s ratio (≤1.18), compressibility index (≤14.81) and angle of repose (≤ 29.04) 

values indicated fairly good flowability of the powder mixture (Table 5). 

Table 5: Evaluation of Tablet Blend of Mouth Dissolving Tablet of Bromelain. 

Batches 
Angle of 

Repose (Ɵ) 

Bulk Density 

(gm/cm3) 

Tapped Density 

(gm/cm3) 

Housner’s 

Ratio (HR) 

Carr’s 

Compressibility 

Index 

F1 21.78±1.88 0.45±0.12 0.50±0.23 1.18±0.10 10.00±0.20 

F2 20.67±0.95 0.43±0.16 0.49±0.09 1.13±0.21 12.24±0.33 

F3 23.59±0.47 0.43±0.17 0.48±0.26 1.11±0.20 10.41±0.10 

F4 28.42±1.27 0.41±0.10 0.47±0.20 1.14±0.32 12.76±0.63 

F5 23.78±1.45 0.45±0.90 0.52±0.21 1.15±0.28 13.46±0.39 

F6 29.04±1.14 0.47±0.12 0.54±0.21 1.14±0.18 14.81±0.91 

 

As the tablet powder mixture was free flowing, tablets produced were of uniform weight with 

acceptable weight variation in the range from 251 mg to 254 mg due to uniform die fill. 

Hardness (3.2 ± 0.05 - 3.4 ± 0.1 kg/cm2) and friability loss (0.8 ± 0.090 - 0.9 ± 0.117 %) 

indicated that tablets had good mechanical resistance. Drug content was found to be high (≥ 

98.25 %) in all the tablet formulations (Tables 6). 

Table 6: Evaluation of Mouth Dissolving Tablets of Bromelain 

Batches 
Thickness 

(mm) 

Hardness 

(Kg/cm2) 

Friability 

(%) 

Drug 

Content (%) 

Weight 

Variation (mg) 

Disintegration 

time (sec) 

F1 4.04±0.10 3.26±0.05 0.8±0.05 98.50±0.11 252± 0.93 49±3.28 

F2 4.35±0.17 3.36± 0.11 0.8±0.15 98.75±0.01 251±0.32 44±1.41 

F3 4.27±0.25 3.26± 0.15 0.9±0.1 98.75±0.13 251±0.70 41±1.41 

F4 4.35±0.10 3.36± 0.15 0.9±0.13 98.25±0.06 252± 0.93 50±1.89 

F5 4.01±0.17 3.33± 0.25 0.8±0.07 98.70±0.23 251±0.17 48±1.41 

F6 4.20±0.10 3.43± 0.10 0.8±0.09 98.75±0.14 254±0.51 45±1.91 
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The most important parameter that needs to be optimized in the development of mouth 

dissolving tablets is the disintegration time of tablets. In the present study. The faster 

disintegration of crospovidone tablets may be attributed to its rapid capillary activity and 

pronounced hydration with low capacity for gel formation. Thus, these results suggest that 

disintegration times can be reduced by using a wicking type disintegrant (crospovidone). Thus, 

disintegration times of tablets with crospovidone were found to be less than those with sodium 

starch glycolate. IR shows the drug interaction study, indicating that the drug is compatible 

with all the excipients (Figures 3 to 11). 

In vitro, drug release studies were carried out in phosphate buffer pH 6.8 and the dissolution 

profile is depicted in Table 7 and Figures 12. The drug release from the optimized batch (F3) 

was 97.67 % at 30 min. 

Table 7: In vitro Cumulative % Drug Release from Tablets 

Time 

(In Min) 

Cumulative % Drug Release 

F1 F2 F3 F4 F5 F6 

0 min 0 0 0 0 0 0 

05 min 30.88±0.97 32.47±1.76 33.34±1.06 30.75±1.46 32.89±1.92 34.55±2.11 

10 min 46.76±1.55 41.13±1.23 51.34±1.88 49.98±1.65 42.18±1.54 44.8±0.94 

15 min 54.35±1.89 55.04±0.76 61.37±1.46 53.24±2.45 58.6±1.98 61.35±1.56 

20 min 75.52±2.63 75.14±1.89 84.21±1.23 75.14±1.33 72.55±1.17 72.55±2.35 

25 min 83.29±1.44 83.09±1.27 91.06±0.89 83.29±1.39 81.69±1.43 81.25±1.34 

30 min 95.17±1.93 96.59±1.09 97.67±1.98 94.47±1.47 95.88±2.78 96.95±1.89 
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Figure 12: Cumulative % Drug Release 

CONCLUSION: 

In the present work, mouth dissolving tablets of Bromelain were prepared by direct 

compression method using superdisintegrants such as sodium starch glycolate and 

crospovidone. All the tablets of Bromelain were subjected to tests for weight variation, 

hardness, friability, drug polymer interaction, drug content uniformity, water absorption ratio, 

wetting time, and in vitro drug release. 

Based on the above studies, the following conclusions can be drawn: 

Tablets prepared by direct compression methods were found to be good and free from chipping 

and capping. 

• The low values of the standard deviation of average weight of the prepared tablets 

indicated weight uniformity within the batches prepared. 

• The hardness of the prepared tablets was found to be in the range of 3.2 ± 0.05 - 3.4 ± 

0.1 kg/cm2. The friability values of the prepared tablets were found to be less than 1%. 

• IR spectroscopic indicated that the drug is compatible with all the excipients. 
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• The in vitro disintegration time of Bromelain MDT prepared by the direct compression 

method was found to be in the range of 41 sec. to 50 sec. fulfilling the official 

requirements. 

• Based on the in vitro disintegration time, formulation F3 (crospovidone) was found to 

be promising and showed a disintegration time of 41 sec, facilitating faster dispersion 

in the mouth. 

• The drug content of tablets was uniform across all batches, ranging from 98.25 ± 0.06 

- 98.75 ± 0.14 %w/w 

• The drug release from the optimized batch (F3) was about 97.67 % at 30 min. 
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INTRODUCTION 

Lamivudine,(2R-cis)-4-amino-1-[2-(hydroxymethyl)-1,3-oxathiolan-5-yl]-2(1H)-pyrimidinone,[1] is a 

synthetic nucleoside analogue with activity against the human immunodeficiency virus (HIV) and hepatitis B 

virus (HBV).[2] The molecule has two chiral centers and is manufactured as the pure 2R, cis(−)-enantiomer. 

The racemic mixture from which lamivudine originates has antiretroviral activity but is less potent and 

substantially more toxic than the pure (−)-enantiomer. Compared with the (+)-enantiomer, the phosphorylated 

(−)-enantiomer is more resistant to cleavage from nascent RNA/DNA duplexes by cellular 3'-5' exonucleases, 

which may contribute to its greater potency. Lamivudine is either formulated alone as a tablet/oral formulation 

or in combination with zidovudine. The spectroscopic method for assay of lamivudine is not official in any 

pharmacopoeia .A few high-performance thin-layer chromatography (HPTLC) and high-performance liquid 

chromatography (HPLC) techniques have been suggested for analysis of the formulation. HPLC is the most 

widely used technique for the estimation of lamivudine in human plasma, saliva, cerebrospinal fluid, and 

human blood cells, as well as for studying the drug metabolites in the urine.[8] The suggested HPTLC and 

HPLC methods for assay of lamivudine are expensive and need complex and sophisticated instrumentation. 

Lamivudine can also be determined by Reverse Phase-HPLC method with lesser runtime, but the 

aforementioned drawback still persists. One of the first methods for visible spectrophotometric determination 

of lamivudine was based on the colored condensation products of aromatic aldehydes; this method suffers 

from a drawback as the interference from the excipients is more since the determination is carried out at much 

shorter wavelengths. It is also reported that lamivudine can also be assayed by titrimetric methods based on 

diazo coupling, redox reaction using Folin- Ciocalteu reagent, and redox-complexation reaction using ferric 

chloride-ortho phenanthroline .However, the above mentioned titrimetric methods are reported to suffer from 

disadvantages like unstability of the reagents, high cost of the chemicals, reduced sensitivity, etc. The present 

research work describes a UV spectrophotometric method for estimation of lamivudine in API and its 

pharmaceutical preparation. 
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Fig:- Structure of lamivudine 

Lamivudine is a monothioacetal that consists of cytosine having a (2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-

5-yl moiety attached at position 1. An inhibitor of HIV-1 reverse transcriptase, it is used as an antiretroviral 

in the treatment of AIDS and hepatitis B. 

Forced degradation studies provide the approach to analyses the stability of drug samples in pharmaceutical 

industries. Drug product safety and efficacy is affected by the chemical stability of the molecule. Stability of 

molecule information provides the data for selecting proper formulation, package, proper storage conditions 

and shelf life. These data also play a significant role which is required in the regulatory documentation. Before 

filling registration dossier, it is obligatory to execute stability studies of new drug molecules. 

A forced degradation study investigates the stability of a chemical or pharmaceutical product under stressful 

conditions (forced degradation research is also known as stress testing). “Stress” in this case means any 

physical or environmental conditions that a product will encounter that could cause a chemical change. Key 

learning outcomes of forced degradation testing include: 

 Establishing likely degradation pathways and products. 

 Evaluating the stability of the molecule. 

 Validating the analytical methods used to assess chemical stability. 

 Gaining insight into drug packaging and storage. 

Forced degradation studies can be performed for any chemical, but it is essential in pharmaceutical 

development. Active pharmaceutical ingredients (APIs) are carefully designed and dosed to deliver a specific 

pharmaceutical effect. Chemical changes can compromise the drug’s efficacy or cause harmful side effects. 

Objectives for forced degradation :- 

 To develop a degradation pathways of drug substances and drug products. 

 To recognize the chemical properties of drug molecules. 

 To resolve stability related problems. 

 To establish the intrinsic stability of a drug substance in the formulation. 

 To reveal the degradation mechanism of drug substance and drug products. 

 To generate stability indicating nature of a developed method. 

 To produce more stable formulations.  It also helps in determining the expiry date of particular 

formulation. 
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 To generate a degradation profile similar to that of what would be observed in a formal stability study 

under ICH conditions. 

 To distinguish degradation products that is related to the drug products from those that are generated 

from non-drug product in a formulation. 

METHODS AND MATERIALS :- 

Chemicals: 

Lamivudine drug was obtained from lamivudine tablets. These tablets of 100 mg were purchased from local 

markers. The purity of lamivudine was confirmed by uv-visible spectroscopy analysis. 

Apparatus: 

UV visible wavelength detector, UV spectrophotometer (V-730ST), conical flask, RBF, cuvettes, condenser, 

measuring cylinder, burner, Bunsen burner stand. 

 

Standard and Sample Preparation:- 

Standard Preparation: 

A stock standard solution of lamivudine was prepared by dissolving 100 mg of lamivudine drug dissolving in 

100 ml of volumetric flask containing 25 ml methanol. It was sonicated for about 5 min to dissolve drug. Then 

resultant solution diluted to 100 ml methanol. 10 ml from this , transfer in another volumetric flask and diluted 

with 100 ml methanol. The concentration use to asses lamivudine content is 10 mg/ml. 

Sample Preparation: 

To prepare the stock sample solution 10 tablets of lamivudine were accurately weighted pulverized and mixed 

using mortar and pestle. An amount of tablets power equivalent to 100 mg of lamivudine was weighted and 

transfer into 100 ml of volumetric flask containing 25 ml of methanol. It was sonicated for about 5 min to 

increase dissolution. 10 ml of supernatant solution taken and diluted to 100 ml with methanol. 

 

FORCED DEGRADATION STUDY:- 

1] Acidic degradation:- 

The procedure of degradation studies was conducted in agreement with ich guide to stability studies. The 

sample solution were prepared at concentration of 10mg/ml in methanol, 0.5 M HCL and 0.5 M NaOH at 80c 

for 24 hours. At this condition lamivudine drug was found to be stable.  

While two degradation product was found to be from 2 M HCL at 80c for 72 hours. In this degradation study 

result was found to be bad smell and yellow color. 

In 2 M NaOH at neutral condition lamivudine drug was found to be stable. 
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                                          Fig. Before acidic degradation              Fig. After acidic degradation         

 2] Thermal degradation:- 

Thermal behaviour and decomposition kinetics studied by thermal analysis techniques by Differential 

Scanning Calorimetry (DSC) and Thermo Gravimetric Analyse (TGA) 

 Different heating rates were applied to study the DSC behaviour of drug sample in order to compute their 

thermo kinetic and thermodynamic parameter by non-isothermal kinetic methods.   

DSC In this method heat is applied to sample and observed physical and chemical change whether heat is loss 

or gain, DSC curves used for thermo kinetic parameter. 

TGA In this method accurate weight of lamivudine drug are taken and applied the heat then observe change 

in mass. Decomposition at several heating rates was observed. 

3] Photolytic degradation:- 

It consists of photo stability chamber which include 2 UV lamp sand 4 fluorescence lamp. The photolytic 

degradation of lamivudine drug detected in pure water, natural water and fresh water. 

4] Hydrolytic degradation:- 

Identification and characterization of lamivudine drug degradation was studied by using liquid 

chromatography-mass spectroscopy (LC-MS) in combination with high resolution mass spectroscopy useful 

in development of stable formulation. 

5] Oxidative degradation: - 

Stock solution of lamivudine drug diluted with 10% H202 and kept at room temp for 10 hrs. for oxidative 

degradation. In this condition lamivudine drug was found to be stable.  
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                                        (1)                                                                             (2)     

                                                                 Fig. Oxidative degradation     

 

CONCLUSION:- 

A stability indicating HPLC related compounds method was developed for the quantification of Lamivudine 

and its potential impurities in active pharmaceutical ingredients and its dosage forms. The developed method 

is specific, precise, accurate, linear and robust for Lamivudine and its impurities. Degradation products formed 

during forced decomposition studies were very well separated from analyte peak, which demonstrates that the 

developed method was specific and stability indicating .This method can be used to carry out the analysis of 

Lamivudine drug product in regular quality check and stability samples. 
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