


“To Excel in the Field of 
Pharmaceutical Education 
and Research by Constant 
Innovative Efforts in Order 
to Achieve the Quality 
Standards”

Vision	
of	the	
Institution

“To empower the pharmaceutical 
industry and academics by 
producing skilled and innovative 
manpower that is competent for 
playing its role as an integral part 
of health services team. To instill 
t h e  a b i l i t i e s  o f  c re a t iv i t y, 
s c i e n t i � i c  t e m p e r a m e n t , 
dynamism, social awareness and inquisitiveness for knowledge, in order to ensure overall 
development in a highly competent environment.
We have directed our endeavors to the process of realizing our Vision and Mission to ensure that 
our students excel with competence. Our Vision and Mission are a result of extensive analysis of the 
knowledge and skills expected from pharmaceutical manpower in 21st century. We critically 
examined our strengths and weaknesses and the factors affecting them in order to achieve our 
aimed objectives by converting our threats into opportunities. The stakeholders of the institute are 
actively and progressively involved in creating, evolving and implementing the Vision and Mission 
of the institute so as to achieve our intended goals in a time bound way.

Mission	
of	the	
Institution

Prof. (Dr.) R.K. Dhawan
        Director-Principal

DIRECTOR'S MESSAGE

Dear	Students,

As there are countless challenges 

emerging in the fast changing world and 

in a lot of pressure of globalization and 

modernization, there is a dire need to 

equip the students and the faculty with 

whatever is the latest and the best in the 

world of knowledge. We are living in the 

21st century and learning should be 

viewed as  the most  important  

investment that anyone can undertake.

Keeping in view the trade of the time of 

the trans-continental exchange of 

concepts and methodologies in the 

recent years, we have been trying to 

accord importance to high-tech 

teaching methodologies and to orient 

o u r  e n e r g i e s ,  r e s o u r c e s  a n d  

infrastructural facilities to introduce 

courses which are the need of the hour. 

The Field of Pharmaceutical has made 

revolutionary progress throughout the globe. To ensure the quality assurance of the drugs & continued 

research to promote the manufacture of new drugs we cultivate analytical mind and scientific temper along 

with the concomitant imparting of moral values that equip the students to combat whatever challenges they 

encounter. Even now, we can see the impact of future tests that may be developed for diagnosing such health 

problems as cancer or genetic disorders.

Taking into account, we succeeded in opening the pharmacy college in 2009 approved by PCI, AICTE, 

(New Delhi), affiliated to IKG PTU and PSBTE & IT, offering Diploma, Bachelor and Master Degree in 

Pharmacy. Considerable investment in the college has been made in order to meet the demands of a 

consistently growing student population. The college is committed to provide job oriented quality 

education through the use of innovative techniques and smart teaching practices with dedicated faculty. 

Strong links with Industry, Hospitals and Medical colleges of India help Khalsa College of Pharmacy  to give 

you the best possible start to your career.

This prospectus will introduce you to our college & give details about courses offered, eligibility criteria, 

rules & regulations, facilities available, hostels & other services. I advise the students & parents to go 

through this prospectus carefully. It is only with the whole hearted support, cooperation and confidence of 

the parents and students in us that we will be able to fulfill our mission of providing new dimensions to 

education.

 Come join Khalsa College of Pharmacy and make yourself germane to society and country.

 With best wishes
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Major Thrust Areas in Pharmaceutical Research

In the recent times, pharmaceutical research 
has imbibed various other sciences and has 
progressed to become a multifaceted 
research discipline that encompasses many 
research areas. Indian pharmaceutical 
industry has applied a large portion of 
young pharmacy professionals in the R&D 
sector and the results have been highly 
promising. Some of the major thrust areas in 
the pharmaceutical research in recent times 
are
· Development of novel drug delivery 
system including the site-specific targeting 
of drug molecule. This technology has made 
it possible to selectively target the cancer 
cells with minimal damage to other cells of 
the body.
· Receptor cloning has made it 
possible to study the effect of a particular 
molecule of drug on the isolated receptor 
prior to divulging on the lengthy clinical 
trial schedule. 
· Development of modern analytical 
m e t h o d s  h a s  r e v o l u t i o n i z e d  t h e 
pharmaceutical analysis sector and has 
helped in minimizing the quantitative as 
well as qualitative variations in various 
batches of formulations.
· Pharmacoinformatic  has also 
emerged as an effective tool in assessing the 
effect of a drug on human genome and to 
predict its long-term effects. Study of the 
genome is conceptualized as well as 
fabricated on specialized software's which 
have enhanced our understanding of drug 
action.
· Developments in the fields of 
physical as well as chemical sciences have 
also had impact on the pharmaceutical 
sciences as the former helped to understand 
the physical characteristics of various 

additives as well as spatial structure of drug 
molecule whereas the latter helped in 
developing new chemical entities to target 
supposedly “invincible” diseases.
The recent thrust nowadays is to utilize the 
traditional knowledge regarding various 
herbs as documented in our ancient texts 
and to apply modern scientific methodology 
on them to identify, isolate, characterize, 
and standardize the active pharmacological 
ingredient present in them.

Dr. Nitish Bhatia
Associate Professor, 
Khalsa college of pharmacy, Amritsar

Rheumatoid Arthritis
Rheumatoid arthritis (RA) is an autoimmune 
disease that leads to several modifications in the 
body like chronic joint inflammation of the 
joints. About 0.4-1.3% of the population in the 
world suffers from rheumatoid arthritis, still, 
the therapy given to the patient gives 
symptomatic relief only and recovery from it 
cannot be predicted. The only criterion for 
recovery after treatment is an early diagnosis of 
rheumatoid arthritis in the initial stages. 
Magnetic resonance imaging (MRI), anti-
citrullinated peptide antibody markers, and 
radiography are specific diagnostic aids of RA. 
T h e  b a s i c  u n d e r s t a n d i n g  o f  t h e 
pathophysiology of RA such as cytokine 
interaction and the role of these intermediates 
has escorted to the development of a targeted 
therapeutic remedies like arthroscopies. These 
new approaches are useful in rheumatoid 
arthritis in which there are modifications and 
removal of joints. In the pharmacological 
therapy of RA, specific disease modifying anti-
rheumatic drugs have registered a remarkable 
success. But integrated methodological 
strategies of pharmacological and non-
p h a r m a c o l o g i c a l  t h e r a p i e s ,  p r o v i d e 
consequences in favour of recovery. 
In RA, synovitis, structural bone damages 
followed by pain and disability are the cascade 
of immune reactions produced by both genetic 
and environmental factors. It initiates with 
inflammation of joint and synovial tissue 
proliferation, followed by massive cell 
infiltration and excessive surplus formation of 
inflammatory mediators, finally resulting in 
bone cartilage devastation. Due to the higher 
incidence, it imposes a burden on society and 
patients, hence termed as “immortal cancer”.
Over the last 30 years, there is no permanent 
cure for patients suffering from RA as these only 
reduce pain and inflammation; decelerate the 
disease progression and prevent joint damage. 
Commonly used drugs for RA are: “non-
steroidal anti-inflammatory drugs (NSAIDs), 
Disease modifying anti-rheumatic drugs 
(DMARDs) ,  t he  b io log ic s  and  the i r 
combinations”. These therapeutic agents do not 
provide persistent diminution, but may cause 

suppression of immunity which can lead to 
severe complications. In the case of infections, 
pathogenic cells are eliminated by antigen-
specific therapies, utilizing existing auto-
antigens like heat shock proteins, and their 
derived peptides, leaving the immune system of 
the body unaffected.
Due to the side effects linked with these 
therapeutic agents, including hepatotoxicity, 
c a r d i o v a s c u l a r  c o m p l i c a t i o n s ,  a n d 
gastrointestinal lesions, 30-50% of patients do 
not respond clinically up to the mark to the 
standard therapies, thereby decreasing the 
inclusive benefits of the treatment on a long-
t e rm bas i s .  Thus ,  t he  u t i l i z a t i on  o f 
phytoconstituents which are effective in 
relieving the inflammation and thereby alleviate 
the chances of occurrence of the side effects 
associated with allopathic drugs could be a 
potential alternative such as sinomenine, total 
glucosides of paeony, and triptolide. Thus, there 
is an urgent requirement to quest for more 
effective, safe, and economic drugs for 
relieving pain in joints and improvising the 
quality of life in RA patients. 

Mrs. Tajpreet Kaur
Assistant Professor, 
Khalsa College of Pharmacy, Amritsar
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FACTS THAT D. PHARM STUDENTS 
NEED TO KNOW ABOUT THE EXIT 

EXAM
Pharmacy Council of India has mandated exit 
exam for D. Pharmacy candidates to register as 
pharmacist under section 12 of the Pharmacy 
Act, 1948. No person shall be registered as a 
Diploma in Pharmacy Exit Examination 
candidate unless he has passed Diploma in 
Pharmacy course from an institution approved 
by the PCI. Diploma in Pharmacy Exit 
Examination (DPEE) is designed to ensure that 
a candidate applying for registration as a 
pharmacist with the State Pharmacy Council 
has completed pharmacy education and a 
comprehensive practical training programme in 
the D. Pharmacy Course as provided for in the 
Education Regulations, 1991 or the regulations 
that may be in force from time to time in an 
institution approved by the Pharmacy Council 
of India under Section 12 of the Pharmacy 
Council of India. The exit examination is 
scheduled to be held twice a year. An approved 
test technique will be followed, as notified by 
the Pharmacy Council of India (PCI). The 
Prescribed Authority will assign the candidate a 
day and location for the test depending on the 
availability of examination centers. The 
condition to get registered for exit exam involve 
completion of D. Pharmacy course by the 
candidate from PCI approved institute and the 
candidate need to show the proof of his passing 
the approved examination along with the 
examination fee as may be prescribed by the 
PCI. As a means of conducting exit exams, PCI 
may create or designate an authority known as 
the Prescribed Authority to conduct the 
examinations, as the PCI sees fit at any given 
m o m e n t .  P h a r m a c e u t i c a l  c h e m i s t r y, 
biochemistry, hospital and clinical pharmacy, 
pharmaceutical jurisprudence and drug store 
management will be covered in three exams 
with multiple choice questions. An English-
only test will be administered to all candidates. 
The exam for each paper will be three hours 

long. Only candidates who score at least 50 
percent in each individual paper will be 
considered to have passed the exam. All three 
exams must be passed in one sitting by a 
candidate. No limit on the number of times you 
may take the test will be put in place. Moreover, 
to be registered as a pharmacist, the successful 
applicant must show a certificate from the State 
Pharmacy Council proving that they are eligible 
to enrol and begin practicing. The Pharmacy 
Act, 1948 states that a person who passes the 
Diploma in Pharmacy Exit Examination is 
eligible to register as a pharmacist, provided 
that section 32(2) of the Act is satisfied. Section 
46(2)(g) states that all applications for 
registration must be submitted in writing to a 
State Pharmacy Council official, together with 
payment of the statutory fee, as well as a list of 
required documents. Section 33 of the 
Pharmacy Act 1948 will no longer allow 
applicants to register as pharmacists unless they 
have finished the authorized Diploma in 
Pharmacy course and passed the Diploma in 
Pharmacy Exit Examination. These rules do not 
apply to pharmacists already listed in the state's 
pharmacy registry.

Mrs. Shaina Sharma
Assistant Professor, 
Khalsa College of Pharmacy, Amritsar
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IMPACT OF COVID-19 ON 
PHARMACY EDUCATION

The sudden occurrence of Coronavirus 
Disease-2019 (COVID-19) reached a pandemic 
state soon after its global emergence in the early 
spring of the year 2020. It was immediately 
followed by a worldwide shutdown and the 
pract ice of  social  dis tancing.  In this 
unprecedented situation, encompassing day-to-
day work and employment, all sorts of activities 
faced interruption in the worst possible way, 
like never before. Lockdown turned into a 
significant and unforeseen challenge of the year 
2020 for all particularly the management and 
administration of workplaces and educational 
institutes. To ensure means of earning degrees 
and evade their delay, immediate policies and 
strategies were implemented. It was mandatory 
following the government announcement that 
education must  be continued without 
interruption. Under such circumstances, digital 
learning emerged and was adopted by all 
institutes worldwide to ensure continued 
instruction. This brought forth a sudden shift 
from traditional on-campus classes to e-classes. 
Students were kept busy, and any delay was 
avoided; on the other hand, a panic was initiated 
among teachers, students, and their families. 
However, within a short time, teachers across 
the globe were delivering lectures virtually 
while students were participating online. In 
addition to this, pre-scheduled scientific 
meetings, workshops, and educational 
conferences were delayed or cancelled, 
considering universities and private halls' 
shutdown. The gathering was also devalued, 
with people allowed to interact only at a safe 
distance of 6 feet, hindering the exchange of 
knowledge and information. Keeping the 
severity of the situation in mind, some essential 
shifts were the need of the hour and the way 
forward to combat interruptions. Many 
organizers successfully switched to virtual 

events, managed to adhere to the original event 
schedule, transmitting due information quickly 
without any added delay, and welcomed a larger 
community. However, the other side of the 
picture hides some limitations besides the 
aforementioned tools and technologies, lending 
help in the crisis. Besides the support rendered, 
unobs t ruc ted  ne twork  access ,  on l ine 
interruptions, and voice modulations remained 
some of the technical flaws, other than the 
absence of emotional connection and real-time 
simulation still being in question. It is important 
to note that our current concerns and 
observations come from online sessions 
conducted with the Bachelor of Pharmacy (B. 
Pharm) program, a professional degree 
instituted on a multidisciplinary curriculum. 
This course of study entails a series of 
theoretical sessions, combined with practical 
demonstrations and exercises. The respective 
regulatory council binds pharmacy aspirants to 
reach further afield, such as hospitals, clinics, 
and industries, and gain real time experience to 
strengthen their understanding and bring their 
skills into practice. In compliance with the 
same, pharmacy students undertake regular 
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laboratory work, internships, and graded field 
visits, back-to-back during the degree's four-
year span. Besides the scientific and clinical 
core of the profession, hands-on clinical 
experience and onsite experimental learning in 
clinical settings were impeded. Thus, the very 
first challenge dealt with the suspension of on-
campus classes was the adjustment of curricula 
according to the current needs and choices 
available. Various platforms were brought into 
use, such as the Learning Management System, 
Google Meet, Zoom, etc., as conventional 
platforms such as Skype and Viber failed to 
cope with the current crisis. Many senior 
teachers and nontechnical people in pharmacy 
viewed this as a challenge yet successfully 
adapted to the changes. The situation was no 
different for students; while many were quick to 
learn, those in remote and rural areas were stuck 
with inadequate computer and internet 
facilities. Hence, a solution was provided via 
recorded lectures followed by open-book tests 
and quizzes to establish sound feedback system. 
The pandemic effect on students in health fields 
such as B. Pharmacy was manifested in grave 
consequences comprising the loss of lectures, 
laboratory demonstrat ions ,  industr ia l 
internships, and other trainings. Keeping this in 
mind, it was essential to provide a suitable 
alternative and cater to this professional 
degree's practical needs, as the role of 
pharmacists in community and hospital settings 
is critical in any healthcare system. In response 
to this, e-learning strategies covered the 
practical needs of the scientific curriculum well, 
and simulations of laboratory settings were 
prepared thoroughly and taken up at whatever 
level possible to confirm the delivery of 
practical skills. Although the closure of 
institutes did not impede lecture delivery, and 
examinations were still administered in earnest. 
However, upon completion of pharmacy 
curriculum uniformity in understanding, failed 
across boards. Many competitive examinations, 
along with board examinations, were cancelled 

on the national and international levels, and 
scholarships were withheld or abandoned 
altogether. Having mentioned the issues and 
proposed solutions,  the professionals 
graduating this year shall face consequences of 
the COVID-19 pandemic. Besides the 
educational interruptions they have faced, they 
shall be interviewed on strict grounds to assess 
their knowledge only if they have bypassed the 
residual effects of the pandemic, such as a major 
global recession. To conclude, COVID-19, 
which has acutely disrupted the entire learning 
process, has also raised concerns regarding 
pharmacy education and other fields in general. 
Students from different field have different 
needs, yet for pharmacy students, practical 
knowledge is as essential as theory. Despite all 
efforts made, a significant gap remains, 
demanding some initiative or policy to provide 
pharmacy students with hands-on clinical 
training, industrial exposure, hospital rounds, 
and retail residencies to stir the required level of 
confidence before entering professional life.

Dr. Manisha Arora
Assistant Professor, 
Khalsa College of Pharmacy, Amritsar
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E-PHARMACY FOR MEDICATIONS IN
INDIA: IS IT REALLY SAFE?

There are indeed a lot of information and 
services available on the Internet today. With 
simple and quick clicks of the mouse, you can 
shop, pay bills and utilities, buy groceries, and 
even order for prescription medication refills. 
Yes, you can now have your prescription refilled 
by means of the hundreds of online pharmacies 
available on the Internet today.An E-
prescription is a replacement for handwritten 
paper prescriptions and uses electronic 
prescription technology a standard that allows 
healthcare professionals to electronically send 
prescriptions to the pharmacists. Countries such 
as the United Kingdom and the USA are making 
great efforts to implement e-prescriptions and 
go paperless. E-pharmacy is a platform for 
buying medicines online and is delivered to the 
customers. In 2015, an expert committee was 
formed by the Union Health Ministry under the 
chairmanship of FDA Commissioner Dr. 
Harshdeep Kamble to focus on the future 
aspects of E-pharmacy. On August 28, 2018, the 

U n i o n  H e a l t h  M i n i s t r y  r e l e a s e d  a 
comprehensive collection of the draft 
regulations to amend D&C Rules by adding 
separate sections for governing online 
pharmacies in the country. In the latter year, 
IIPA (Indian Internet Pharmacy Association) 
was formed by 11 e-pharmacy start-up 
companies like ZIGY, NETMED, MEDIDART, 
M E D L I F E ,  M E D S TA R ,  C H E M I S T, 
PHARMEASY, 1MG, BOOKMEDS, Save my 
meds and Save on medicines. These e-
pharmacy companies guaranteed an ethical set 
of rules and regulations with strict consistency 
to the existing legal framework of the nation. 
The Government of India supported this 
development as it promotes digital India and to 
see e-pharmacy as a part of it is appreciable. E-
pharmacy is a platform for buying medicines 
online and is delivered to the customers. The 
signs showing whether to trust e-site or not are 
a) BBB rating that is pharmacy’s Better 
Business Bureau rating and need to be checked 
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before doing business with it b) SSL Certificate, 
pharmacy should have an SSL certificate. In 
browser’s URL bar, look for a picture of a lock 
in front of the site address, and the address 
should start with “HTTPS”. Moreover, the 
inspection of e-pharmacy deals with CLA 
(Central Licensing Authority) and SLA (State 
Licensing Authority) have right to annually 
screen the data maintained by the registration 
holder of the e-pharmacy portal to guarantee 
consistency with the Act and the Rules. The 
officers authorized by the CLA or the SLA will 
inspect the place from where the e-pharmacy 
business takes place every 2years. There are 
various advantages to proceed like availability 
of E-pharmacies can provide a solution to 
unavailability of important and regular use of 
drugs as they are able to stock a much larger 
number of prescription,reduction in costs near 
about 15 to 20% compared to local pharmacies 
due to elimination of middlemen and lower 
procurement costs due to volume-based 
purchases, E-pharmacies allow patients living 
in remote areas especially the disabled and 
elderly to easily obtain medicines and services. 
Moreover, due to lower operating costs and 
higher competition, E-pharmacies give the 
consumers the flexibility to compare prices and 
choose from multiple suppliers. Though there 
are various benefits to proceed with E-
pharmacy, but there are many shortcomings 
including run of illegal e-pharmacies, 
provisions on lifestyle drugs, fake/illegitimate 
prescriptions, illegible handwriting on 
prescription, and delay in deliveries. There is no 
assurance that the package will arrive 
undamaged. In countries like India, either 
extremely hot or extremely cold weather may 
cause changes to the product, delivery of wrong 
drugs, counterfeit drugs or substitutes. It is 
important to check with the regulatory authority 
if the online seller is registered and genuine. The 
United States Trade Representative (USTR), in 
a report on IP protection and review of 

notorious markets for piracy and counterfeiting, 
stated that 20% of all pharmacy products sold in 
India is counterfeit. With the increased 
dependence on e-commerce and the Covid-19 
problem that disable the customers from 
visiting the pharmacies physically, e-
pharmacies are in demand. There is an urgent 
need to draft e-pharmacy rules taking into note 
all the problems discussed above. To efficiently 
regulate e-pharmacies policymakers can adopt 
rules and regulations of other countries like the 
USA and the EU. For example, to save the 
customers from falling prey to illegal websites, 
e-pharmacies can introduce common logos, e-
monitoring programs, e-prescriptions of 
medicines to tackle problems related to the sale 
of medicines online in India. However, it is 
important to develop a robust regulatory policy 
that will prevent the risks described and address 
the motive of providing simple and convenient 
access to safe medicines online.
Mrs. Parminderjit Kaur
Assistant professor, 
Khalsa College of Pharmacy, Amritsar

Mrs. Parminderjit Kaur
Assistant professor, 
Khalsa College of Pharmacy, Amritsar

RHABDOMYOLYSIS

Rhabdomyolysis is a serious and life-
threatening disorder which was first reported in 
Germany in 1881 and later it was later described 
in 1941 during the Second World War when 
London sustained strategic bombing ensuing 
crush injuries that led to Rhabdomyolysis. 
Rhabdomyolysis is a clinical syndrome referred 
to as injury to the striated skeletal muscles fibres 
which results in the release of muscular cell 
constituents such as myoglobin, creatine 
phosphokinase, lactate dehydrogenase, aldose, 
electrolytes, alanine amino transferase and 
aspartate amino transferase into circulation. 
Rhabdomyolysis is the leading cause of Acute 
kidney injury (AKI) and accounts for 10-15% of 
AKI. Serum creatine kinase increases ten times 
the normal value. Apart from AKI, other 
complications caused by Rhabdomyolysis are 
electrolyte disturbance, cardiac arrthymias and 
disseminated intravascular coagulation. 

The symptoms of Rhabdomyolysis are myalgia, 
swelling, weakness, fever, dyspepsia, nausea, 
emesis, confusion, agitation, delirium and 
anuria.  There are a variety of causes for 
rhabdomyolysis leading to muscle ischaemia 
and breakdown. The most common causes for 
Rhabdomyolysis are substance abuse, 
medication, trauma, epileptic seizures, 
metabolic disturbances, infections, local and 
generalized muscle ischaemia, prolonged 
immobilization, strenuous exercise, extreme 
temperatures, endocrine abnormalities and 
autoimmune diseases. During strenuous 
exercise and muscle ischaemia there is lack of 
oxygen leading to imbalance of ATP supply and 
demand leading to inability to maintain 
membrane homeostasis. Rhabdomyolysis is a 
result of direct muscle injury caused by 
manmade or natural disaster like earthquake 
which is known as crush injury syndrome. 
Extreme temperature conditions like long term 

e x p o s u r e  t o  h y p o t h e r m i a  c a u s e s 
vasoconstriction leading to cell damage and on 
the other hand hyperthermia is a metabolic 
disorder that triggers Rhabdomyolysis because 
there is decreased energy supply as compared to 
the increased requirement of the cell. Malignant 
hyperthermia can be genetically predisposed 
due to defect in ryanodine receptors due to 
muta t ion  in  RYR-1  gene  loca ted  on 
c h r o m o s o m e  1 9 q 1 3 .  To x i n  i n d u c e d 
Rhabdomyolysis includes snake and spider 
bites, carbon monoxide poisoning, massive 
honey bee and wasp envenomation. As carbon 
monoxide has more affinity for haemoglobin 
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than oxygen thus forming carboxyhaemoglobin 
l e a d i n g  t o  m u s c l e  h y p o x i a  a n d 
Rhabdomyolysis. Various bacterial, viral, 
fungal and protozoal infections also lead to 
Rhabdomyolysis and the mechanisms involved 
for infection-induced Rhabdomyolysis are 
tissue hypoxia, direct enzyme activity, low 
oxidative and glycolytic enzymatic activity and 
release of endotoxins. Inherited disorders that 
cause Rhabdomyolysis includes enzyme 
deficiencies restricting carbohydrate and lipid 
metabolism e.g., Mc Ardle's disease and 
carnitine palmitoyl transferase deficiency I and 
II  or mitochondrial  function disorder 
respectively.

Episodes of Rhabdomyolysis are also reported 
in patients with muscular dystrophies like 
Duchene muscular dystrophy and Becker's 
dystrophy and other connective tissue disorders 
such as polymyositis, dermatomyositis and 
Sjogreylatesn's syndrome can also induce 
Rhabdomyolysis. Severe electrolyte imbalance 
like hyponatraemia, hypokalaemia and 
hypophosphataemia disturbs the Na+ K+ 

ATPase pump and hence distrupt the cell 
membrane's homeostasis thus leading to 
Rhabdomyolysis.  Certain prescription and 
non-prescription drugs such as statins, 
salicylates, theophylline, SSRI's, fibric acid 
derivatives, neuroleptics, anesthetics and 
corticosteroids and drugs of abuse like ethanol, 
methanol, heroin, methadione, amphetamine 
etc. can also cause Rhabdomyolysis. Statins-
induced rhabdomyolysis is due to multiple 
reasons like blockade of synthesis of 
cholesterol which is a building block for 
skeletal muscle cell membrane, mitochondrial 
respiratory dysfunction due to coenzyme Q10 
deficiency and abnormal prenylated proteins 
that cause imbalance of intracellular signal 
transduction. 

Dr. Tajpreet Kaur
Assistant Professor, 
Khalsa college of pharmacy, Amritsar

Microwave-assisted organic synthesis (MAOS) 
is rapidly becoming recognized as a valuable 
tool for easing some of the bottlenecks in the 
drug discovery process. This article outlines the 
basic principles 
behind the technology and summarizes the 
areas in which microwave technology has made 
an impact, to date. The first chemists, or 
alchemists as they were called, transformed one 
body into another by means of the elements, 
principally fire. Fortunately, fire is now rarely 
used but it was not until Bunsen invented the 
burner that the energy from this heat source 
could be applied to the reaction vessel in a 
focussed manner. The Bunsen burner was later 
superseded by the isomantle, oil bath or hot 
plate as sources of applying heat to a chemical 
reaction. The introduction of the isomantle 
required a fundamental change in the mind of 
the chemist, who now had to discard their 
favourite tool and turn to a safer more focussed 
alternative.
Recently, a new technique has come to the 
forefront of chemical research, microwave 
dielectric heating. Microwave dielectric 
heating uses the ability of some liquids and 
solids to transform electromagnetic radiation 
into heat to drive chemical reactions. This 
technology opens up new opportunities to the 
synthetic chemist, in the form of new reactions 
that are not possible using conventional heating, 
improved reaction yields, decreased reaction 
times and even solvent-free reaction conditions. 
Developments in this field have suggested that 
microwave-assisted chemistry could be used in 
most reactions that require heating. Microwave 
technology has been used in chemistry since the 
late-1970s, but it has only been implemented in 
organic synthesis since the mid-1980s. This 
technology compared to computational or 
combinatorial chemistry, has been attributed 

principally to its lack of controllability and 
reproducibility, coupled to a general lack of 
understanding of the basics of microwave 
dielectric heating. 
MAOS can make an impact in several areas of 
drug discovery and is not only confined to areas 
related to organic synthesis. Microwave 
technology is also being used in target 
discovery, screening, pharmacokinetics and 
even in the clinic.
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T H E  C O V I D - 1 9 
PA N D E M I C  H A S 
CHANGED the way 
the public seeks health 
care. For example, it 
has highlighted the 
value of community 
p h a r m a c i e s  a s  a 
location where health 
care professionals can 
provide vaccinations, 
t e s t i n g ,  a n d 
medication-related 
care, in addition to 
triage or other health 
c a r e  s e r v i c e s . 
Community pharmacy 
p r a c t i c e  i s  e x p e r i e n c i n g  a  c r i t i c a l 
transformation that will modify the way 
pharmacy professionals and the public think of 
the community pharmacist's role. Many factors 
are coinciding to set up community pharmacy 
for an exciting evolution that will continue to 
grow in the coming years. The business model 
of health care is rapidly changing as 
communities need their local pharmacies to 
meet gaps in care. Meanwhile, pharmacy 
technology has expanded to allow community 
pharmacists to better document patient care and 
outcomes. The COVID-19 pandemic has 
created new opportunities for pharmacists in 
community pharmacies to provide care and 
express value to other members of the health 
care system in the India.  Community 
pharmacists, pharmacy faculty, and student 
pharmacists are all taking part in practice 
transformation, making it an exciting time to 

explore community pharmacy as a career. 
Declining margins on medication dispensing 
are a well-known topic in community 
pharmacy. Although gross margins of 
pharmacies have decreased over the past 
several years, provision of additional patient 
care services have grown significantly. This 
provides additional revenue to community 
pharmacies while allowing the pharmacy team 
to put their focus toward providing patient care 
over time. There is also a growing shortage of 
primary care physicians in the India, which is 
expected to more than double between 2017 and 
2032. This shortage heightens the need for 
pharmacists in the community to step into 
primary care and chronic disease management 
roles. Pharmacists are trained as clinicians, and 
their incorporation into chronic disease 
management efforts has a positive impact on 
clinical outcomes and return on investment. 

PROVIDING PATIENT CARE IN A COMMUNITY 
PHARMACY CAREER

There are critical gaps in health care that 
pharmacists in the community can meet with 
their accessibility and skill sets. Importantly, 
pharmacists in communities are being 
increasingly compensated for the patient care 
they provide.  Many of these new and 
expanding payer programs util ize the 
Pharmacist e-care Plan technology standard for 
documentation of care. The e-care plan is a 
community pharmacy electronic health record 
that allows for more robust documentation of 
care provided over time beyond prescription 
dispensing and supports adjudication of 
payment for services.  The COVID-19 
pandemic has accelerated community 
pharmacy practice transformation and has 
expanded patient care service provision even 
further. An example of this is the ability of 
student pharmacists across the nation to 
immunize the public with the COVID-19 
vaccine, when, in many states, restrictions 
prevented this less than a year ago.9 
Additionally, community pharmacies have 
been able to offer COVID-19 testing, other 
point-of-care tests, and essential services while 
many other destinations for health care had to 
close their doors during lockdowns. All these 
changes have resulted in both patients and other 

providers viewing the role of community 
pharmacists differently. Patients have always 
put great trust in their pharmacists, but their 
view of what pharmacists can provide is 
growing. It is an exciting time in the world of 
community pharmacy practice. Community 
pharmacists are getting paid for patient care 
now more than ever, and new doors are opening 
daily for pharmacists to make a positive impact 
on the health of their patients. Growing patient 
care programs and transforming workflow 
come with challenges, and the Flip the 
Pharmacy program has made great strides 
toward supporting pharmacies in their change 
efforts.                           

MR. Anmol Dogra
Assistant Professor, 
Khalsa college of Pharmacy, Amritsar

Khalsa College of Pharmacy, AmritsarMagazine 2019-20



2120

Solubility is the property of a solid, liquid or 
gaseous chemical substance known as solute to 
dissolve in a solid, liquid or gaseous solvent to 
form a homogeneous solution of the solute in 
the solvent. The solubility of a substance 
fundamentally depends on the solvent used as 
well as on temperature and pressure. The 
extent of solubility of a substance in a specific 
solvent is measured as the saturation 
concentration where adding more solute does 
not increase its concentration in the solution. 
IUPAC defines solubility as the analytical 
composition of a saturated solution expressed 
as a proportion of a designed solute in a 
designated solvent. Solubility may be stated in 
units of concentration, molality, mole fraction, 
mole ratio, and other units. The United States 
Pharmacopoeia generally expresses the 
solubility in terms of the volume of solvent 
required to dissolve 1 gram of the drug at a 
specified. The aqueous solubility of drugs is of 
particular interest, since the active drug 
substance should be in solution in the aqueous 
environment of the gastrointestinal tract in 
order to cross the luminal wall and exert a 
therapeutic effect. The partition coefficient (Log 
P) is a measure of differentia solubility of a 
compound in a hydrophobic solvent (octanol) 
and a hydrophilic solvent (water). The 
logarithm of these two values enables 
compounds to  be ranked in  terms of 
h y d r o p h i l i c i t y  ( o r  h y d r o p h o b i c i t y ) . 
Therapeutic effectiveness of a drug depends 
upon the bioavailability and ultimately upon the 
solubility of drug molecule A drug may be 
defined as 'poorly soluble' when its dissolution 

rate is so slow that dissolution takes longer than 
the transit time past its absorptive sites, 
resulting in incomplete bioavailability. Drugs 
can also be classed as poorly soluble if they 
exhibit solubility in water below 100μg/ml. 
Solubility behaviour is the most challenging 
aspect for various new potential products as 
40% of NCEs (New Chemical Entities) being 
synthesized by combinatorial screening 
programs are poorly soluble the main 
possibilities for improving dissolution are a) 
increase the surface area of the poorly soluble 
drug compound by decreasing its particle size b) 
optimizing the wetting properties of the drug 
compound surface c) decrease the boundary 
layer thickness and d) ensure sink conditions for 
dissolution.
To  i m p r o v e  t h e  d r u g  s o l u b i l i t y  i n 
physiologically relevant dissolution media, oral 
ingestion is the most convenient and commonly 
employed route of drug delivery due to its ease 
of administration, high patient compliance, cost 
effectiveness, least sterility constraints and 

ROLE OF SOLUBILITY IN THE DEVELOPMENT OF 
FORMULATION OF POORLY WATER- SOLUBLE 

DRUGS

flexibility in the design of dosage form. As a 
result, many of the generic drug companies are 
inclined more to produce bioequivalent oral 
drug products. However, the major challenge 
with the design of oral dosage forms lies with 
t h e i r  p o o r  b i o a v a i l a b i l i t y.  T h e  o r a l 
bioavailability depends on several factors 
including aqueous solubility, drug permeability, 
dissolution rate, first-pass metabolism, pre-
systemic metabolism, and susceptibility to 
efflux mechanisms. The most frequent causes of 
low oral bioavailability are attributed to poor 
solubility and low permeability.
Solubility also plays a major role for other 
dosage forms like parenteral. Moreover, poorly 
water-soluble drugs often require high doses in 
o r d e r  t o  r e a c h  t h e r a p e u t i c  p l a s m a 
concentrations after oral administration. Low 
aqueous solubility is the major problem 
encountered with formulation development of 
new chemical entities as well as generic 
development. Any drug to be absorbed must be 
present in the form of an aqueous solution at the 
site of absorption. Most of the drugs are either 
weakly acidic or weakly basic having poor 
aqueous solubility.
The improvement of drug solubility thereby its 
oral bioavailability remains one of the most 
challenging aspects of drug development 
process especially for oral-drug delivery 
system. There are numerous approaches 
available and reported in literature to enhance 
the solubility of poorly water-soluble drugs. 
The techniques are chosen on the basis of 
certain aspects such as properties of drug under 
consideration, nature of excipients to be 
selected and nature of intended dosage form. 
The poor solubility and low dissolution rate of 
poorly water-soluble drugs in the aqueous 

gastrointestinal fluids often cause insufficient 
bioavailability. Especially for BCS class II (low 
solubility and high permeability) substances, 
the bioavailability may be enhanced by 
increasing the solubility and dissolution rate of 
the drug in the gastrointestinal fluids. As for 
BCS class II drugs rate limiting step is drug 
release from the dosage form and solubility in 
the gastric fluid and not the absorption, so 
increasing the solubility in turn increases the 
bioavailability. Solubility improvement 
techniques can be categorized in to physical 
modification, chemical modifications of the 
drug substance like particle size reduction, 
modification of the crystal habit, drug 
dispersion in carriers like eutectic mixtures, 
solid dispersions, solid solutions and cryogenic 
techniques comes under physical modification 
and change of pH, use of buffer, derivatization, 
complexation, and salt formation, supercritical 
fluid process, use of adjuvant like surfactant, 
solubilizers, co-solvency, hydrotrophy comes 
under chemical modification.
Solubility of the drug is the most important 
factor that controls the formulation of the drug 
as well as therapeutic efficacy of the drug, hence 
the most critical factor in the formulation 
development. The various techniques described 
above alone or in combination can be used to 
enhance the solubility of the drug. Solubility 
enhancement of poorly water-soluble drugs 
constitute an innovative approach, which 
overcome the problems of solubility and 
dissolution rate limiting step and provide a 
quick onset of action. 
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“Is there really a case where a drug that's on the 
market was designed by a computer?” When 
asked this, I invoke the professorial mantra 
(“All questions are good questions.”), while 
sensing that the desired answer is “no”. Then, 
the inquisitor could go back to the lab with the 
reassurance that his or her choice to avoid 
learning about computational chemistry 
remains wise. The reality is that the use of 
computers and computational methods 
permeates all aspects of drug discovery today. 
Those who are most proficient with the 
computational tools have the advantage for 
delivering new drug candidates more quickly 
and at lower cost than their competitors. 
However, the phrasing of the question suggests 
misunderstanding and oversimplification of the 
drug discovery process. First, it is the rare case 
today when an unmodified natural product like 
Taxol becomes a drug. It is also inconceivable 
that a human with or without computational 
tools could propose a single chemical structure 
that ends up as a drug; there are far too many 
hurdles and subtleties along the way. Most 
drugs now arise through discovery programs 
that begin with identification of a biomolecular 
target of potential therapeutic value through 
biological studies including, for example, 
analysis of mice with gene knockouts. A 
multidisciplinary project team is then 
assembled with the goal of finding clinical 
candidates, i.e., druglike compounds that are 
ready for human clinical trials, which typically 
selectively bind to the molecular target and 
interfere either with its activity as a receptor or 
enzyme. Molecular libraries are screened, and 

the resulting leads are optimized in a cycle that 
features design, synthesis and assaying of 
numerous analogs, and animal studies. Crystal 
structure determination for complexes of some 
analogs with the biomolecular target is often 
possible, which enables “structure-based drug 
design” (SBDD) and the efficient optimization 
of leads. The success of SBDD has contributed 
to numerous drug approvals. Minimally, the 
role of computation here is in the structure 
refinement using simulated annealing, 
development of the underlying molecular 
mechanics (MM) force fields, structure display, 
and building and MM evaluation of analogues. 
All top pharmaceutical companies have 
s u b s t a n t i a l  s t r u c t u r a l  b i o l o g y  a n d 
computational chemistry groups that are 
intertwined and participate on the project teams.
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