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From the Editor's Desk... 

Alka Mukne

Built literally brick – by – brick, by 
team of Hon. Editors over these 

last 50 years & their volunteering 
assistants, Pharma Times today 

stands listed amongst the leading 
pharma periodicals in the country. 

It is to honor and acknowledge 
the selfless hard work put in by 

successive Hon. Editors of Pharma 
Times, ably guided by the past 

Presidents of Indian Pharmaceutical 
Association (IPA)... 

Editorial Calendar for 2018 - 19

Theme Based special issues Month
Lipid-Based Delivery Systems February 2019
Personalized Medicines March 2019

Dear Readers,

Even as this issue reaches your hands, 
we will well be onto celebrating the 
Golden Jubilee of your favorite pharma 
monthly. We have planned a celebratory 
event  on 24 th January,  2019  in 
Mumbai. The theme of the conclave 
is Transforming ‘Disruptors’ into 
‘Enablers’ for Universal Health Care & 
with panel discussions on Evolving 
Regulatory Landscape & Digitization 
in Pharma Industry, each. The session 
promises to engage in threadbare 
discussions on the ever changing and 
evolving regulatory climate nationally and 
globally, including contentious issues like 
PIC/S, drug & devices pricing, fixed dose 
pricing, compulsory licensing & so on. 

Even as the governments of the day 
grapple with making basic diagnostic 
and treatment facil it ies available 
to the populace, Internet of Things 
(IoT) has brought in sweeping and 
revolutionizing changes in designing 
of new-age diagnostics, making these 
the cornerstone of effective patient 
outcomes. Wearable / implanted sensors 
offering real-time data to physicians are 
the future for medication management 
and improved quality of life for patients 
of Parkinsons disease, multiple sclerosis, 

diabetes, hypertension, cardiac diseases 
and many other NCDs. The other areas 
that digitization in pharma industry is all 
set to transform are, the manufacture and 
supply chain segments with technologies 
like blockchain being increasingly 
deployed in efficient manufacturing 
process, track & trace and tackling the 
menace of counterfeit medicines. How 
geared up as an industry we are, to 
adopting these sweeping changes is 
something that will be the crux of the 
deliberations in the second session.

Built literally brick – by – brick, by team 
of Hon. Editors over these last 50 years 
& their volunteering assistants, Pharma 
Times today stands listed amongst 
the leading pharma periodicals in the 
country. It is to honor and acknowledge 
the selfless hard work put in by successive 
Hon. Editors of Pharma Times, ably 
guided by the past Presidents of Indian 
Pharmaceutical Association (IPA), that we 
have planned the Pharma Times Award 
Function alongside the Conclave.  

We promise you an exclusive dekko into 
the proceedings of the Conclave in the 
forthcoming issues!
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President Speak...

The Construction of IPA building 
is going with great momentum 
and I extend my deep sense of 
gratitude to all IPA Members for 
their voluntary contribution and 

sponsorship.

Dr. T. V. Narayana

Dear Members,

On behalf of IPA, I am happy to 
share the news of commendable 
contributions of Indian pharmacy 
industries to the national and global 
market, supplying some of the life 
saving drugs at 1/3 rd price and making 
the drugs available at affordable 
cost. Presently, over 80 percent of 
the antiretroviral drugs used globally 
to combat AIDS (Acquired Immune 
Deficiency Syndrome) are supplied 
by Indian pharmaceutical firms. The 
Supply Annual Report of UNICEF (United 
Nations Children’s Fund) recognized 
India as the World’s largest supplier of 
generics. In developing countries, it is 

Our Mission
The Indian Pharmaceutical Association (IPA) is the national professional body of pharmacists engaged in various facets of the profession of Pharmacy. The IPA 
is committed to promote the highest professional and ethical standards of pharmacy, focus the image of pharmacists as competent healthcare professionals, 
sensitize the community, government and other on vital professional issues and support pharmaceuticals education and sciences in all aspects.

The information and opinions presented in the issue reflect the views of the authors and not of the Indian Pharmaceutical Association or the Editor Board. 
Publication does not constitute endorsement by IPA or Pharma Times. IPA, Pharma Times and/or its publisher cannot be held responsible for errors of for any 
consequences arising from the use of the information contained in this journal. The appearance of advertising or product information in the various section in the 
journal does not consitute an endorsement or approval by the Journal and/or its publisher of the quality or value of the said product or of claims made for it by its 
manufacturer.

rendering yeoman service by facilitating 
affordable access of poor patients to 
life-saving medicine. Due to the ability 
of the Indian pharma companies to 
produce drugs at economical rates, the 
cost of HIV/AIDS treatment has gone 
down to $400 per year from $12,000-a 
spectacular contribution to global 
health care.

Pharmacists have to prove their 
added-value in the health system. 
Pharmacists need to demonstrate their 
worth, there is plenty of evidence of the 
value and impact that pharmacists can 
have in health systems. However, there 
is not enough strategic communication 
and collaboration between the major 
sectors of the profession-practice, 
education and regulation/policy-
and other key stakeholders till now. 
Now PCI has made a beginning. With 
Diploma in Pharmacy exit exam (DPEE) 
to ensure that a candidate applying 
for registration as pharmacist with 
the SPC (State Pharmacy Council) has 
undergone pharmacy education and 
practical training as provided in ER-91 
from an institution approved under 
section 12 of Pharmacy Act 1948. The 
main objective of DPEE is to ensure 
that the candidate has acquired 
core competencies in dispensing of 
medicines and other areas of pharmacy 
practice and to reinforce his discipline, 
integrity, judgement, skills, knowledge 
and interest for learning and be able 
to exercise the professional skills in 
addition to his duty and responsibilities 
professionally. I, on behalf of IPA 

and all the Pharmacy Professionals 
congratulate PCI, President, Dr.B. 
Suresh and his team for the initiations 
to maintain the quality and standards of 
the Pharmacy Professionals registering 
under Pharmacy Act 1948.

The FIP Congress is a catalyst 
that allows pharmacists from around 
the world to reach consensus on 
topics such as medicines shortages, 
antimicrobial resistance and responses 
to natural and man-made disasters. 
International groups have produced 
recommendations that form the 
basis for discussion with the World 
Health Organization, governments 
and other stakeholders. On a 
smaller scale, discussions at the FIP 
Glasgow congress have led groups 
of pharmacists and scientists to 
collaborate on developing guidance for 
topics such as dissolution testing, or to 
develop training programmes in good 
manufacturing practice for developing 
nations. In Glasgow, the sessions 
were held on topics ranging from  
“Supply chain solutions to strengthen 
emergency and disaster response” to 
“How to write great lay summaries and 
empower patients”.

The Construction of IPA building 
is going with great momentum and 
I extend my deep sense of gratitude 
to all IPA Members for their voluntary 
contribution and sponsorship.
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Artificial Intelligence: Milestones and Role in Pharma 
and Healthcare Sector
S.S. Manikiran, N.L. Prasanthi*
Department of Pharmaceutics, Chalapathi institute of Pharmaceutical Sciences, Lam, Guntur

Abstract:
Artificial Intelligence is a branch of engineering science focusing on making intelligent machines. The design of intelligent 
machines based upon the neural networks and perceptron. The artificial neurons think like human beings in learning, 
solving problems and decision making. This review mainly focuses on the milestones of AI, advantages and disadvantages 
of AI system. The applications of AI system in drug discovery process and in all areas of health care system was explained 
in detail. 

Key words: Artificial Intelligence, milestones, neural networks, health care.

Article

Introduction:
Artificial Intelligence (AI) is the branch of engineering science 

which deals with making of intelligent machines, especially 
intelligent computer programs. It is the ability of a computer or a 
robotic computer enabled system to process the given information 
and produce outcomes in a manner similar to the attention process 
of humans in learning, decision making and solving problems. AI 
is a branch of computer science that aims to create intelligent 
machines, which becomes an essential part of the technology 
industry. Research associated with AI is highly technical and 
specialized [1]. 

The artificial intelligence term was used in the year 1956, and 
the concept was used from the year 1950, under the topics of 
problem solving and symbolic methods [2]. The sequence of the 
events in the research of AI was shown in Figure 1 and the land 
marks were given in Table 1 [3, 4]. 

*E-mail: prasanthi_pharm@yahoo.com

Table 1: Mile stones in the artificial intelligence process

Year Milestone
1943 Neurons can do logical operations like “and”, “or” 

or “not”, when they are connected as a network. 
This process was proved by Walter Pitts and Warren 
McCulloch.

1951 First neuronal network, which solved a problem from 
the real world i.e. SNARC (Stochastic Neural Analog 
Reinforcement Computer) was by Marvin Minsky.

1956 At Dartmouth college conference the term “Artificial 
Intelligence” was coined. 

1958 Perceptrons (neuronal networks that transmit 
information in one direction) was created by the Frank 
Rosenblatt which is the origin for todays AI progress.

Figure 1: Computer programming stages:a) Neural networks (1950-
1970’s) b) Machine learning (ML) (1980-2010’s) c) Deep learning

a) b) c)

1969 Minsky supported the symbolic representation of 
problems in his book - “Perceptrons”. 

1974 - 
1980

During this period, interest on AI was dropped, which is 
called as “First AI Winter”.

1986 Back propagation algorithm design was developed by 
Georey Hinton which is widely using in deep learning 
nowadays. 

1987 - 
1993 

This phase is called as “AI winter” 

1997 This year IBM Deep blue defeated the Garry Kasparov 
(Russian grandmaster).

2013 Google used the British technology to perform efficient 
research on photos. 

2016 Google DeepMind, software AlphaGo defeated the Go 
Champion Lee Sedol.

AI uses multiple technologies to sense, act and understand 
from the past experience. It is an extensive area of computer 
science which makes machines and computer programmes 
skilful for problem solving and learning similar to human brains. It 
includes Natural Language Processing (NLP), pattern recognition, 
interpretation, visual checking and decision making [5]. The AI 
process involves the development of computational approaches to 
carry out the task automatically. The representation of AI is shown 
in Figure 2. Machines can retain data or information and come to 
be keener in the future as like human beings. 

Figure 2: AI representation 

Artificial Intelligence refers to multiple 
technologies that can be combined to:
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Advantages of Artificial Intelligence technology:
AI is complex in nature and use. It is a combination of dense 
mixture of mathematics, computer science and other sciences. 
The complexity of programming helps the machines to reproduce 
the cognitive abilities of human beings [6-10]. The advantages of 
AI are:
•	 Error Reduction - AI helps human beings to reduce the error and 

increases the chance of reaching accuracy with more precision. 
Intelligent robots are suitable to send to explore space, because 
they have metal bodies, resistant and have greater ability to 
tolerate the aggressive atmospheric conditions of space.

•	 Difficult Exploration - It can be used in mining and fuel 
exploration sectors. AI systems can be suitable to investigate 
the ocean to overcome the limitations of human beings. By 
programming the robots, they can perform more hard work and 
laborious work easily without exhaust. 

•	 Daily Application - AI is useful for the daily application purpose. 
Everyone widely uses the GPS system, which is helpful in long 
drives. In Androids, due to the installation of AI, it predicts what 
the person is going to type and corrects the errors in spelling. 
For example, Lady SIRI and Cortana robots. 

When anyone is posting photographs on social media' like Twitter, 
Facebook, the AI program identifies and tags the person's face. 
The AI system is widely used in financial and banking institutions 
to manage and organize the data; to detect the swindles.
•	 Digital Assistants - AI systems ‘avatar’ which are models of 

digital assistants are used by advanced organizations to reduce 
the need for human resources. The avatars are free of emotional 
thinking, so they think logically and take right decisions. Human 
emotions are generally associated with moods, that disturb the 
judgement and affect the human efficiency. This problem was 
not observed with machine intelligence. 

•	 Repetitive Jobs - Humans can do only one task at a time. 
Machines can perform multi-tasking and can think faster than 
human beings. Machines can perform dangerous tasks and 
their parameters can be adjusted i.e. speed and time.  

•	 Medical Applications - Nowadays, the physicians are assessing 
the patients and analysing the health risks with the help of AI. 
AI program is educating the physicians about various medicines 
and their side effects. Training surgeons are gaining knowledge 
with the help of simulators of artificial surgery. They are 
trained with the help of artificial surgery simulators viz., brain 
simulation, heart simulation, GIT simulation etc.

•	 No Breaks - Humans can work 8 hours per day with 2 or 
3 breaks. Unlike human beings machines do not require 
frequent breaks and refreshment. Generally, the machines 
are programmed for long hours and they perform the work 
continuously without any confusion and without getting bored. 
They give output constantly.  

•	 Increase technological Growth Rate - AI technology helps to enter 
into the world of more advanced technological innovations. The 
AI system has the potential to produce millions of computer 
modelling programs, which are helpful to find new chemical 
compounds and entities. For example- QSAR, QSPR. 

•	 No risk of harm - When human beings are working at the 
fire stations, if some mishap happens, it causes harm to the 
personnel. While in the case of machines, they don’t feel and 
have emotions. Also, If machines are broken, it is possible to 
mantle the parts. 

•	 Act as aids - Machines which have AI technology can be used 
to serve children with disability or the elders on a 24/7 basis. 
They act as a source for teaching and learning. They are also 
useful in security alerting in fires, robbery in banks and in 
difficult climatic conditions. 

•	 Limitless functions - Machines do not have any boundaries; they 
do everything better than humans. They are emotionless, more 
efficient, more accurate and provide more free time to us.

Disadvantages of Artificial Intelligence technology [11 - 13]:
•	 High Cost - The launch of AI needs a huge amount due to their 

complex design of machinery, repair and their maintenance. 
There is a need of updating software programmes in the machine 
frequently. The reinstalling and recovery of the machine takes 
huge amount time and money. The R & D division takes a long 
period to design one AI machine. Hence, money consumption is 
more.

•	 No Replicating Humans - Robots which have the AI technology 
can think like human beings with the added advantage of not 
having any emotions and moral values. So, they perform the 
given task as programmed and they are unable to make any 
judgement. Sometimes it leads to big problems. If the problem 
is unfamiliar to robots, they are unable to take the decision. At 
that time, they give false report or they undergo breakdown. 

•	 No Improvement with Experience - Machines working with 
AI technology cannot be improved like human beings with 
experience. Machines lack care, concern, belonging or 
togetherness. They fail to identify the hard working and non-
working individual. 

•	 No Original Creativity - Unlike human beings, machines do 
not have sensitivity and emotional intelligence. Humans can 
hear, see, feel and think, but machines cannot. Humans have 
creativity and their thoughts are not observed in machines.
The fundamental natural abilities of human beings cannot be 
replicated by any mean. 

•	 Unemployment - If machines are used in all the sectors in place 
of human beings, it will lead to a large scale unemployment. 
Generally, human beings have high dependency nature. Due 
to this, they lose their creativity power and become lazy. 

Types of artificial intelligence[14-16] 

AI is a wide-ranging concept and can be classified into a 
number of ways. Based upon their calibre, AI system is classified 
as follows: 
1. Weak intelligence or Artificial narrow intelligence (ANI) - This 

system is designed and trained to perform a narrow task, 
such as facial recognition, driving a car, playing chess, traffic 
signalling. E.g.: Apple SIRI virtual personal assistance, tagging 
in social media.

2. Artificial General Intelligence (AGI) or Strong AI - It is also 
called as Human Level AI. It has the ability to simplify human 
intellectual abilities. Due to this, when it exposed to an 
unfamiliar task, it has the ability to find the solution. AGI can 
perform all the things as humans. 

3. Artificial Super intelligence (ASI):  It is a brain power, which is 
more active than smart humans drawing, mathematics, space, 
etc; in each and every field from science to art. It ranges from 
the computer just little than the human to trillion times smarter 
than humans. 
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Arend Hintze, AI scientist classified the AI technology based 
upon their presence and not yet present. They are as follows:
1. Type 1: This type of AI system is called as Reactive machines. 

E.g. Deep Blue, aIBM chess program which hit the chess 
champion Garry Kasparov in the 1990s. It has the ability to 
identify checkers on the chess board and can make predictions, 
it does not have the memory to use past experiences. It was 
designed for narrow purpose use and it is not useful in other 
situations. Another example is Google's AlphaGo. 

2. Type 2: This type of AI systems is called as Limited memory 
systems. This system has the ability to use the past experiences 
for the present and future problems. In autonomous vehicles, 
some of the decision-making functions are designed by this 
method only. The recorded observations are used to record the 
actions happening in the future, such as changing the lanes by 
car. The observations are not in the memory permanently. 

3. Type 3: This type of AI system is called as “Theory of Mind”.  It 
means that all the humans have their own thinking, intentions 
and desires which impact the decisions they make. This is a 
non-exist AI. 

4. Type 4: These are called as self-awareness. The AI systems 
having the sense of self and consciousness. If the machine 
has self-awareness, it understands the condition and uses the 
ideas present in other's brain. This is a non - existing AI. 

Artificial Neurons
The studying of AI involves how machines can be made to simulate 
aspects of intelligence. The psychologist Frank Rosenblatt in 1950s 
established the mechanical brain known as the Perceptron (having 
neural networks). Perceptron system consists of arrangement of 
neurons in the forms of layers, each neuron is considered as one 
unit. Similar to physiological neurons, every neuron is connected to 
other neurons present in surrounding layers. Each layer transmits 
signal to the next layer after reaching to the threshold point [17].

Scientists strived a lot to develop reliable, efficient neutral 
networks. They designed the network with multiple layers. The 
process of regulating the input weight depends upon the ability 
to send information from output of device backwards through the 
successive layers. The interruption of weighing adjustments can 
be avoided by separating the layers of neurons during the learning 
process. The sequential steps of machine learning are shown in 
Figure 3.

Figure 3: Steps involved in machine learning process

Applications of AI:
In the present state AI is instigating in a number of sectors. The 

main sectors where AI is widely using are shown in Figure 4. 

AI in drug discovery – 

• AI in drug discovery process [18-21]:
Chemical manufacturers and Pharmaceutical manufacturers are 
using deep learning and NLP to analyse and understand vast 
number of patents and genomic data science information. More 
than 12,000 publications are uploaded daily across all journals 
and databases. Human beings alone are unable to process 
the total available information for advanced scientific research. 
Manufacturing companies are using deep learning software 
like “NVIDIA DGX-1”. AI supercomputers absorb and analyse the 
information to identify the relation between the compounds to 
propose the new drug candidate. Generally, it takes nearly 15 years 
to transfer a drug discovery idea from initial commencement to a 
marketed product. The industries are currently spending over $1 
billion per drug. The process is shown in Figure 5. 

Figure 4: Focus areas of AI in an organization

Figure 5: Drug development process

The progress of a new drug costs an average of $ 2.6 billion and 
takes over a period of 14 years. The selection of a successful new 
drug molecule is the hardest task from the bunch of potentially 
pharmacological active chemical entities. AI uses Benevolent AI to 
make fewer molecules with more surety about their properties; to 
get clinically effective candidates much easily. Insilico medicine is 
getting next generation AI to solve problems. Generative adversarial 
networks (GANs) have the ability to design drug molecules. This 
is a deep learning developed by Google AI team in 2014. The 
technology is useful to produce photo-realistic pictures from text 
description. It can image or create new data based on real data. 
The GAN technique is a confrontational game between two deep 
neural networks. One deep neural network evaluates the output 
of the other and in the adversarial game. Two networks learn 
how to generate more perfect objects or perfect molecules. Next 
generation AI is reinforcement learning, which is used by Insilico. 
This method does not depend rouch on learning from large data 
sets. The Insilico team applied this learning, so their networks are 
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able to recognise certain strategies in drug molecule design. In 
present days, new methods of AI are showing the ability to solve 
the problems that were difficult to tackle previously. The team 
designed algorithms, which are able to reconstruct features missing 
from half-full datasets and understand differences in normal 
and diseased profiles within complex data. e.g. To recognize the 
cardiotoxic and non-cardiotoxic drugs of anticancer category by 
using AI algorithm. 

AI and machine learning -
Machine learning technology is assisting the research and 
development scientists to analyse the mass of scientific data to get 
essential new knowledge. e.g. To carry out research on Amyotrophic 
Lateral Sclerosis (ALS), they developed “Judgement Correlation 
System”(JACS), which is able to check billions and trillions of 
sentences and paragraphs of various abstracts and research and 
review articles. A direct link between data and regulation process 
was established by JACS as known facts. These facts are useful to 
design possible number of hypothesis using developed by scientists 
i.e. 200 to 250. The hypothesis are validated by the expert team 
of scientists. The worthful hypotheses are finalized. Out of those 
nearly 5 hypotheses only are applied in the laboratory for designing 
and synthesising new chemical molecule or formulae. 

Hastening drug discovery with technology-
New technologies give systematic insights to diseases and help 
the scientists to identify promising agents. Technology helps in 
compound design, broader chemical space, picking best chemical 
molecule. It is also helpful in issues such as selection of compounds 
based upon efficacy, safety and selection of patients to clinical 
trials. Nowadays, pharmaceutical companies screen a large 
number of molecules for drug candidates to find the best one. 
Insilico trained its algorithms, the software generates new chemical 
structures by combining properties of existing drugs. Aspuru-Guzik 
trained his deep learning software to study 250,000 drugs like 
molecules by using the CUDA parallel computing platform, NVIDIA 
Tesla K80 GPU accelerators and TITAN X GPUs with cuDNN on the 
Theano and TensorFlow deep learning frameworks, but AI drug 
discovery was not able to replace the scientists. The discoveries 
generated by AI must be validated by people.

AI can be used to identify new drug targets and to develop better 
drugs, diagnostics or biomarkers. One of the most widespread use 
is for re-purposing drugs to find new uses for existing drugs or late 
stage drug candidates. If this happens there is no need to repeat 
all the Phase I Tests and toxicology testing, directly Phase II trial 
can be done for a different indication. So, the process of medicine 
development can accelerate dramatically. 

AI in health care system [22-28] -
In healthcare, AI system is useful to organize patient dosage forms, 
route of administration or treatment plans in a better manner and 
to guide physicians. In healthcare and medicine, it could organize 
patient routes or treatment plans better and provide physicians 
with all the information they need to make a good decision. The key 
applications of AI in healthcare system are shown in Table 2.

• Maintaining of medical records- In healthcare system 
maintaining the medical records is a difficult task. With the 
implementation of AI technology, the collection, storage normalizing, 
tracing of data is becoming easy. Google has developed Google 
Deep Mind health project which is useful to mine the medical 
records in short span of time for better and faster health care. At 

present, this project is at its initial phase. This project is supporting 
the Moorfields Eye hospital NHS  for improving eye treatment. 

• Treatment plan designing- AI technology is useful for 
designing treatment plans. If the patient is in critical condition, 
and it is difficult to select suitable treatment plan, the AI system 
is useful. It considers the patient reports, clinical expertise, past 
data and suggest suitable treatment plan to the physicians, viz., 
IBM Watson launched a program for aiding the oncologists. 

• Helping in repetitive jobs - AI technology is useful in repetitive 
working conditions viz., analysing the X-ray images, radiology, ECG 
and ECHO for detecting the spot and identifying the problems. 
The IBM launched an algorithm called Medical Sieve. It acts as 
“cognitive assistant” with good analytical & reasoning ability. It is 
suitable to analyse radiology images, identify the spot and detect 
the problems easily.

A medical start-up is useful to combine the deep learning 
with medical data to improve patient condition. Until, computer 
programs for diagnostic purpose were written based upon the 
previous records of disease-specific features. Hence, a specialized 
program is available for each part of the body for only specific set 
of disease conditions. Opposite to this, deep learning is useful for 
broad spectrum of diseases in whole body and all types of imaging 
viz., CT scan, X-rays, Echo, ECG et.,  

• Attainment of in person and online consultation - Babylon, 
an online medical consultation and health service launched by 
British subscription, gives medical consultation based on patient 
history and medical knowledge. The users have to provide the 
symptoms of their health problems in to the app, which will observe 
and compare the information versus the disease’s information 
registered in the database. It will provide suitable course of action. 
The app reminds patients on the medication process. The usage 
of app reduces the waiting time for doctors. 

• Health support and medication assistance - AI technology 
is useful for health support and medication assistance. A start-up 
designed virtual nurse, Molly, which has a pleasant voice and 
a cordial face. It's goal is to assist people for monitoring their 
condition and treatment. It supports patients with chronic condition 
between the doctor’s visit. 

Another app, AiCure exists in smartphone's webcam which 
observes the patients whether they stick to the prescription and 
support them to manage their conditions. This app is useful to 
patients with severe medication situation and for patients who 
participate in clinical trials. 

• Accuracy of medicine - AI shows good impact on genomics 
and genetic development. Deep Genomics, an AI system is useful 
for observing patterns in the genetic information and medical 
records to identify the mutations and linkages to diseases. This 
system informs doctors about the events happening with in a cell 
when DNA is altered by genetic variation. 

An algorithm is designed by father of human genome 
project, Craig Venter, that gives information on patient’s physical 
characteristics based on their DNA. “Human Longevity” AI 
technology is useful to identify the exact location of cancer and 
vascular diseases in their early stage. 

• Drug creation - The development or creation of pharma-
ceuticals takes more than a decade and consumes billions of 
rupees. “Atomwise”, an AI technology uses supercomputers, is 
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Health care 
application

Representative 
company

AI Technology platform Key benefits

Intelligent 
diagnostics 

Analytics 4 life is pioneering digital health 
using AI to develop a completely new form 
of medical imaging. With an initial focus on 
coronary artery disease (CAD). It is a novel 
radiation free and exercise free cardiac 
imaging technology.

Physicians can noninvasively assess 
the presence of significant CAD in a 
single office visit without radiation, 
exercise or pharmacological stressors 
using physiologic signals naturally 
emitted by the body. 

By using this platform to cardiac phase 
space tomography analysis (cPSTA) data 
and paired coronary angiography results 
it developed its initial product focused 
on CAD.

Delivers an improved diagnostic solution 
previously available only through 
invasive, expensive tests providing 
immediate and measurable benefits to 
patients, payers and providers.

Patient and 
provider data 

base 

It offers a machine intelligence software 
platform, Topological data analysis (TDA), 
that enables organizations to analyse and 
build predictive models using big data or 
highly dimensional data sets. 

It allow healthcare providers and 
pharmaceut ica l  compan ies  to 
automatically stratify complex data 
and uncover relationships to optimize 
patent care paths., procedures and 
protocols for personalized medicine 
leading to faster and more effective 
outcomes. 

The TDA platform draws on a range of 
machine learning statistical and genomic 
algorithms to combine and synthesize 
them in accordance with the data. 

 
Drug discovery 
process with 

advanced 
analytics

It uses it's advanced proprietary AI that 
can be applied to manage publicly and 
privately available noisy data.

Helps uncover valuable biology not 
easily translated by the traditional 
approaches enabling faster lead design 
and candidate identification while 
reducing development costs and 
attrition rates. 

It developed a technology that can model 
most important absorption, distribution, 
metabolism and excretion properties in 
the drug development process

 
Medical devices 

and robotics 

It developed robotic assisted surgical 
products with a platform that includes 
advanced imaging, robotics, big data 
management and machine learning to 
provide advanced surgical tools and 
capabilities to surgeons. 

Expected to be only 20% the size of 
and considerabley less expensive than 
current systems, while improving quality 
of precision and patient outcomes 
significantly.

Focus on improving and standardizing 
the outcomes in challenging procedures 
such as thoracic lobectomy, gastrectomy 
and low anterior resection.

 
Home health 
using artificial 

intelligence 

It uses AI to contextualize data regarding 
a patient’s health status and self-
management behaviour to provide early 
detection of potentially harmful health 
events. 

Significantly impacts health care quality 
and cost by improving self-management 
and enabling proactive interventions. 

With this system, upto 80% comply 
with their care plan versus a control 
50% norm. At the core of Ibis platform lies Scio, an 

AI brain which allows complex health 
management via a continuous five-step 
AI process including observation, learning, 
discovering, anticipating and prompting.

Significantly reduces acute care 
utilization.

Table 2: Health care application of AI system

useful to find out the therapies from the database of molecular 
structure. It hurled a virtual search program for safe and effective 
therapy for Ebola virus with the existing drugs. The technology 
identified two drugs which caused Ebola infection. This analysis 

was completed within one day compared to months to years with 
manual analysis. 

A Biopharma company of Boston developed a big data for the 
management of patients. It reserves data to find the reasons why 
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some patients survive diseases. They used patient’s biological data 
and AI technology to find out the difference between healthy and 
disease friendly atmospheric conditions. It helps in discovery and 
design of drugs, healthcare and problem-solving applications. 

• AI help to people in health care system - The “open AI 
ecosystem” is one of the top 10 promising technologies in 2016. 
It is useful to collect and compare the data from social awareness 
algorithms. In healthcare system vast information is recorded 
which includes patient medical history and treatment data from 
childhood to that age. This enormous data can be analysed by 
the ecosystems and gives suggestions about lifestyle and habits 
of the patient. 

• Healthcare system analysing - In healthcare system, if all 
the data is computerized then retrieval of data is easy. Netherland 
maintaing 97% invoices in digital format, which contain treatment 
data, physician name and hospital name. Hence, these can be 
retrieved easily. Zorgprisma Publiek, a local company analyses 
the invoices with the help of IBM Watson cloud technology. If 
any mishap occurs, it recognises it immediately and takes the 
correct action. Because of this, it improves and avoids patient 
hospitalization. 

• Diagnostic and imaging sector - It is very important and 
active area in healthcare sector, in which the implementation of 
AI technology is required. Till now 50 healthcare AI based start-
ups were developed. They mainly focus on mental health, cancer, 
coronary diseases and for patient wearables. The list of companies 
and start-ups information in healthcare diagnostic space of AI 
technology is shown in Figure 6.

• Prognosis - Prediction of appropriate treatment plans is 
very important in healthcare system. The perfect identification 
of high-risk patients in healthcare system is very important to 
improve their survival. ANNs have the ability to exploit the relation 
between variables to analyse complex data of cancer. Neural 
networks forecast the survival in breast and colorectal cancer 
patients. They are also useful in checking the outputs of lung and 
prostate cancer. 

• AI financing activity in healthcare system - Till now 690 
million dollars have been spent for AI start-up projects. Flatiron 
Health (175million $) and iCarbonX (154 million $).
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Synopsis 
“Accident is the name of the greatest of all inventors” - Mark 

Twain

The history of medicine is replete with innumerable examples 
of accidental discoveries. Some of the path-breaking ones like 
penicillin, X rays, cyclosporin and the implantable pacemaker have 
transformed medicine. The 18th century English writer Horace 
Walpole coined the word ‘Serendipity’ to refer to discoveries made 
by accident and sagacity. There is a vast body of literature which 
underlines the importance chance played in important medical 
discoveries. There is a point of view that contemporary medical 
research is not very amenable for serendipitous discoveries, 
characterized as it by highly structured systems; however serendipity 
still continues to play an important role. Biotechnology, stem cell 
research and virology are such branches which have benefitted in 
the recent past through fortuitous circumstances. Louis Pasteur 
famously observed, “Chance favours the prepared mind”. It is not 
pure luck or accident but an ability to connect the dots, to piece 
together unrelated pieces of information through knowledge and 
sometimes of years of persistent work to follow up which have led 
to successful discoveries. The first part of this article narrates a 
few of the interesting stories in the public domain. The second part 
is a general discussion of the structure, models and nuances of 
serendipity in general, the perceived barriers and touches upon 
some of the efforts towards fostering serendipity in science. 

Part I
Aryabhatta and the Discovery of Zero

A Whatsapp joke doing the rounds about Aryabhatta’s discovery 
of Zero goes somewhat like this:

Aryabhatta asks his wife “Will you let me go with my buddies and 
have a glass of Soma-rasa in the evening every weekend?” 

The wife asks “What do you estimate is the probability of my 
letting you doing this?” 

That is when Aryabhatta discovered Zero!

Humour aside, it makes a striking assertion that the discovery 
of one of the most fundamental mathematical entities was 
accidental. 

History abounds with stories, some apocryphal no doubt, of 
discoveries made in fortuitous circumstances. Columbus discovery 
of America while looking for a sea route to India, Archimedes and 
his Eureka moment, Isaac Newton’s discovery of gravitational force 
when an apple fell on his head and Alexander Fleming’s discovery 
of penicillin are some of the most widely quoted of the innumerable 
such stories. In fact, virtually no account of serendipity is complete 
without recounting the Eureka moment and penicillin.

Archimedes and the Eureka moment, 3rd Century B. C. E.
One of the most interesting stories of an accidental discovery 

in ancient times is that of the ancient Greek mathematician and 

*E-mail: jagadeesh.varadarao@sidvim.com 

scholar Archimedes in third century BCE. Archimedes was a friend, 
and as per some stories a cousin of Hiero, the king of Syracuse. The 
king had handed his goldsmith a certain quantity of gold to make 
him a crown of pure gold. When the crown was delivered, the king 
had a suspicion that the goldsmith had cheated him and he had 
mixed silver with the gold. He asked Archimedes to determine if it 
were so. There was no method at that time to accurately measure 
the volume of irregular bodies. If he could do this, it was a simple 
matter as Archimedes knew the exact weight of gold Hiero had given 
to the goldsmith. A worried Archimedes continued to ponder the 
problem, but could not hit upon any solution. Then one day, when 
he got into his bathtub nearly full of water, the water level rose and 
the tub overflowed, it suddenly stuck Archimedes that the volume of 
water so displaced must be the volume of the immersed part of his 
body. He shouted, Eureka! Eureka! which translates to I have found! 
I have found! in Greek. He was so excited by his discovery that he is 
supposed to have got out of the bath tub and run naked to the king 
to tell him he had found the solution. Eureka, thenceforth became 
the legendary victory shout on finding an unexpected solution in a 
flash to a vexing problem.

Incidentally, Archimedes did conclude that the goldsmith had 
indeed cheated and as per legend Hiero had the hapless goldsmith 
beheaded for the offence

Discovery of Coffee 7th Century C.E [1]

The discovery of coffee is attributed to a curious incident. 
An Ethiopian goatherd Kaldi observed that his goats became so 
hyperactive and energetic that they would frolic about and not 
sleep at night. The surprised goatherd noticed that the goats were 
chewing a shiny red berry while grazing and told an abbot of the 
local monastery about this curious observation. As luck would 
have it, the abbot was trying his best without success to ward off 
his drowsiness during the evening prayers in the monastery. He 
decided to personally verify the goatherd’s story and chewed some 
berries himself, and he found himself energetic and wide awake 
during the evening prayers. His brother abbots, facing the same 
problem must have also noticed it, and soon the red berries became 
popular with them. Another abbot thought of drying the berries and 
carrying them on trips outside. Gradually, coffee habit spread to 
other parts like Yemen and the rest of Arabia and consumption of 
coffee spread across the world. 

There are very many different versions of the coffee story. In 
another version, the abbot is replaced by a monk who did not 
like the taste when he nibbled the berry, threw the half eaten 
berries into fire, the berries gave out a delicious aroma, and this 
was the real reason for further interest in the berry. In another 
version, the monks who saw the goats and Kaldi hyperactive after 
consuming the berry, thought the berries were possessed of the 
devil, snatched the berries from Kaldi and threw them into the 
fire, which gave out the characteristic irresistible aroma. Whatever 
be the truth, all accounts speak of the chance discovery by Kaldi 
the goatherd. 

Article
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Serendipity 
While accidental discoveries have been documented throughout 

history, there was no word to describe an accidental discovery till 
“serendipity” was coined by Horace Walpole in 1754 in a letter to 
his friend Horace Mann. Horace Walpole the English historian, man  
of letters and politician had been reading the story “The Three 
Princes of Serendip”, an English translation of the original Persian 
tale in Amir Khusro’s Hasht Bihisht C.E. 1302.  In this story, three 
young princes from Serendip–Sinhaladweep in Sanskrit, present 
day Sri Lanka, are sent by the king to travel round the world in 
hopes of making them worldly wise before taking their proper royal 
positions upon their return. They make interesting discoveries by 
accident and make astonishing deductions by their brilliant mental 
faculties. Walpole coined “Serendipity” to refer to the “making 
discoveries, by accident and sagacity, of things which they were 
not in quest of”. The dictionary meaning of sagacity is "the quality 
of being wise or having good judgment. 

It was a virtually forgotten word for a century or more. 
‘Serendipity’ reappeared in print only during the 1870s. The word 
however did not gain much in popularity or usage till the early 20th 
century. The term made its first American dictionary appearance 
in Webster’s New International Dictionary in 1909.

Oxford Dictionary gives the meaning of serendipity as “The 
occurrence and development of events by chance in a happy or 
beneficial way”

Merriam Webster Dictionary defines it as "The faculty or 
phenomenon of finding valuable or agreeable things not sought 
for".

The usage of the word skyrocketed in the mid 20th century, and 
innumerable popular and scholarly articles and books have been 
published on serendipity in all walks of life.  A Google search for 
“serendipity” throws up 44.6 million results! “Serendipitous medical 
discoveries” throws up 484,000 results, and of course numerous 
many cross references. Google Scholar search for “Serendipity and 
Drug Discovery” shows about 22,000 results of scholarly references 
on the subject. So, obviously there is a vast base of material on 
the subject for the layman and the scholar alike.

Serendipity and Pseudo-serendipity:
Royston Roberts, an American scientist and author made a 

distinction between ‘true serendipity’ and ‘pseudo- serendipity’ in a 
book published in 1989. True serendipity is accidental discovery of 
things not sought for while pseudo-serendipity refers to accidental 
ways of achieving an end sought for. By this distinction, discovery 
of coffee and its properties is an example of true serendipity 
awhile Archimedes Eureka moment signifies an event of pseudo-
serendipity.  Archimedes discovery of how to measure the volume of 
an irregular object came to him while sitting in the bath. Archimedes 
had been thinking about the problem, and realized the solution 
when he saw water overflowing from his tub.

While it is an interesting and useful distinction, it tends to blur 
in many situations. Most literature does not differentiate between 
the two.

Serendipity in Medical discoveries 
It was in the 1939 that Walter Cannon of Harvard Medical 

School used the word to refer to the phenomenon of accidental 
discovery in scientific research while addressing an American 
Teachers’ Association gathering.

It is but natural that serendipity has paid an important role 
in medical discoveries and this has been recognized universally. 
The most quoted and celebrated case is the discovery of Penicillin 
by Alexander Fleming which heralded the era of antibiotics. 
Another notable instance often quoted is Roentgen’s discovery of 
X-rays which paved the way for the new for medical imaging and 
diagnostics.

According to one scientist William Beveridge in 1957, probably 
the majority of discoveries in biology and medicine have been come 
upon unexpectedly, or at least had an element of chance in them, 
especially the most important and revolutionary ones. It is scarcely 
possible to foresee a discovery that breaks really new ground, 
because it is often not in accord with current beliefs [2].

The influences of the serendipity phenomenon on medical 
discoveries have been discussed in numerous scholarly articles, 
blogs, popular publications as well as books. A few of these are 
briefly recounted in the following sections. It must be noted that 
often different versions of the same discovery can be found in 
different sources and it cannot be made out which is the authentic 
one.

Penicillin and the dawn of the era of antibiotics(1928) [3,4]

Ancient Egyptians had a practice of applying a poultice of 
mouldy bread to infected wounds. There is evidence that more 
than 2000 years ago mouldy bread was used in Greece, China 
and Serbia also for treating infected wounds. But it was not until 
1928 that Penicillin, the first true antibiotic, was discovered by 
Alexander Fleming, Professor of Bacteriology at St. Mary’s Hospital 
in London. Fleming had begun a series of experiments involving 
the common staphylococcal bacteria that cause boils, sore throats 
and abscesses. Returning from holiday one day in September, 
1928, he noticed something unusual on one dish which had been 
accidentally left uncovered near an open window. Fleming observed 
that the bacteria in proximity to the mould colonies were dying 
and clearing the surrounding agar gel. He isolated the mould and 
identified it as a member of the Penicillium genus. He postulated 
that it was not the mould itself but some juice that it produced 
that had killed the bacteria. He named the ‘mould juice’ penicillin. 
Fleming found that his 'mould juice' was capable of killing a wide 
range of harmful bacteria, such as streptococcus, meningococcus 
and the diphtheria bacillus. Pure penicillin isolated from the mould 
juice proved to be very unstable, and Fleming and his associates 
were able to prepare only solutions of crude material to work with. 
Fleming published his findings in the British Journal of Experimental 
Pathology in June 1929. But was unrecognized for several years 
thereafter.

The credit for transforming a laboratory curiosity into a life-
saving drug goes to Howard Florey, Ernst Chain and their colleagues 
at Oxford University. It was a team of scientists at Oxford University 
who were able to isolate and purify penicillin. The antibiotic 
eventually came into use during World War II, revolutionizing the 
field of infection control and on much broader scale, medicine 
itself. The success of penicillin in saving lives during WW II triggered 
a worldwide search for more such antibiotics and others like 
streptomycin followed. A number of antibiotics were discovered 
in the fifties and sixties. Discovery of antibiotic resistance mostly 
by overuse has been taking much of the shine out of antibiotics 
in recent years. AMR or antimicrobial resistance is one of the 
biggest worries expressed by WHO and several other authorities 
in recent years.
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Cyclosporin and immunosuppressants [56]

The discovery of Cyclosporin in 1971 was the dawn of a new era 
in immuno-pharmacology. A series of pseudo-serendipitous events 
led to cyclosporin. Sandoz, now part of Novartis had a tradition that 
employees on business trips or holidays would bring soil samples 
to search for antibiotics from soil fungus metabolites. In 1970, 
scientists at Sandoz Basle microbiology laboratories discovered 
cyclosporin from two US and Norwegian soil samples from a certain 
fungus. It was investigated as an antifungal antibiotic, but further 
work was abandoned as its spectrum was considered too narrow. 
But as luck would have it, the Head of Pharmacology Department 
had instituted a general screening programme, where in a range 
of pharmacological tests would be done on new compounds by 
different groups in the lab. The fungal metabolites samples of 
cyclosporin were submitted to the General Screening programme 
in 1971 along with a number of other such samples. Alone sample 
of cyclosporin was found positive as an immunosuppressant. 
Immunosuppressant research had already been virtually 
abandoned in Sandoz as organ transplantation was considered 
a small, unattractive field; another immunosuppressant had 
recently failed in clinical trials. Somehow the scientists convinced 
decision makers to allocate funds for further work on cyclosporin 
on some other pretext. A series of fortuitous circumstances 
conspired in its successful development and the rest is history.
Cyclosporin was shown to be successful in preventing organ 
rejection in kidney transplants at the University of Cambridge, and 
in liver transplants at the University of Pittsburgh. Cyclosporin as 
an immunosuppressant was first used on a patient in 1980, and in 
1983 USFDA approved the product. It is considered the landmark 
medical discovery which made organ transplantation a reality.

LSD [7]

Another product to come out of the Sandoz stable due to 
serendipitous findings is lysergic acid diethylamide, famously 
known as LSD. Lysergic acid was first isolated from an ergot by 
alkaline hydrolysis in 1933. Ergot is a biological product of a 
certain growing fungus which had been used by women for inducing 
contractions of the uterus since the Middle Ages.

In 1938, Albert Hoffman, working in the Sandoz Basle 
laboratories prepared Lysergic Acid Diethylamide with the idea of 
developing a respiratory and nervous system stimulant. However 
the poor results did not warrant further exploration. It was not until 
five years later that Hoffman decided to re-examine the forgotten 
compound. In 1943, while preparing a new lot of LSD he must 
have accidentally ingested a small amount by touching his mouth 
with his hand. Soon Hoffmann was struck by strange sensations 
that made him stop work in the mid-afternoon. As he lay with his 
eyes closed he experienced an uninterrupted stream of fantastic 
images of vividness and accompanied by the intense, kaleidoscopic 
play of colours. The condition gradually passed off after about two 
hours. Intrigued, he decided to get to the root of the matter by 
experimenting with LSD on himself and intentionally ingested 25 
micrograms of the substance. Soon he started experiencing intense 
feelings of anxiety, a strange feeling that his next-door neighbour 
was a male volent witch, that he was going insane, and that the LSD 
had poisoned him. The doctor who examined him could detect no 
abnormalities, other than incredibly dilated pupils. Soon his terror 
began to give way to a sense of good fortune and enjoyment, as 
he later wrote, “Kaleidoscopic, fantastic images surged in on me, 
alternating, variegated, opening and then closing themselves in 
circles and spirals, exploding in coloured fountains, rearranging 

and hybridizing themselves in constant flux.” Hoffmann had made a 
significant discovery of a psychoactive substance with extraordinary 
potency. Hofmann foresaw the drug as a powerful psychiatric tool. 
Research on the use of LSD in medicine grew exponentially and it 
was tried out by psychiatrists in the fifties and early sixties.  Soon 
it was being used as a recreational drug for its psychedic effects by 
the counterculture movement of the Sixties. The widespread misuse 
led to its ban in the US in 1966 even for medicinal and research use 
‘as having high abuse potential and no accepted medical use’. The 
ban continues to this day though there is reportedly new interest 
in the therapeutic value of LSD.

Artificial Sweeteners [8]

Artificial sweeteners Saccharin, Aspartame and Sucralose all 
owe their discovery to accidental observations. 

• Saccharin was discovered at John Hopkins University in 
1879. Constantin Fahlberg was a researcher working on coal tar 
compounds. One day, he hurriedly left his lab late at night one day 
and forgot to wash his hands before eating his dinner at home. 
Flabbergasted at finding his bread tasting extremely sweet, he 
realized it must have been one of the compounds he had handled 
that day, returned to the lab and systematically tasted every 
compound until he discovered that Benzoic Sulfimide was the 
sweet-tasting compound. Fahlberg named it Saccharin. It became 
a very popular sweetener and is still in use though some studies 
have cast doubts on the compound as a suspect carcinogen

• Aspartame was discovered in 1965 at G.D.Searle. James 
Schlatter, a chemist working on new drug compounds to treat 
stomach ulcers created an ester by joining two amino acids aspartic 
acid and phenylalanine during the course of his work. He happened 
to accidentally get some of it on his hand. While picking up a piece 
of paper he licked one of his fingers like many of us do, and he was 
surprised at the sweet taste. This compound came to be known 
as aspartame, an artificial sweetener still being used on a mass 
scale world-wide.

• Sucralose has an Indian connection. In the mid 1970s, 
scientists at the Tate and Lyle Sugar Company and  the Queen 
Elizabeth College, London were working jointly on a project unrelated 
to sweeteners to find a way to use sugar as an intermediate in 
chemical reactions. Shashikant Phadnis was a graduate student 
at the college. He was asked to test some chlorinated sugar being 
prepared as a possible insecticide, but he misheard the request as 
“taste”. So, he placed a little bit of the chemical on his tongue and 
found that it was extremely sweet. Leslie Hough, Phadnis’ graduate 
student advisor called this modified sugar “serendipitose”. 
Subsequently Phadnis and Hough worked with the Tate and Lyle 
scientists on this compound as a potential low calorie sweetener. 
Their final version of the chemical was christened Sucralose. [9]

Viagra and erectile dysfunction [10]

No other drug in recent memory has created such widespread 
curiosity in public minds than Viagra. Sildenafil was first being 
tested by Warner Lambert in early 1980s for treating hypertension 
and improve blood flow in patients with chest pain.  In the trials 
the compound did not have much impact on angina. But doctors 
noticed that male test subjects were reporting erections! Pfizer 
which had acquired Warner Lambert where the compound was 
under testing decided to develop the product for this unexpected 
result and in 1998 it became the first drug, Viagra, approved by the 
USFDA for treating erectile dysfunction. It quickly became Pfizer’s 
best selling drug. 
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According to another interesting version of the Viagra story, 
when the first clinical trials for angina were brought to an end, the 
patients were requested to return the unused pills to Pfizer. The 
company officials were surprised when an unusually large number 
was reported as lost, misplaced, or accidentally flushed down the 
toilet. Investigating further they discovered the unexpected effect 
of the compound and decided to pursue the work further. 

Botox [11]

In 1987, two Vancouver doctors, Jean and Alastair Carruthers, 
accidentally discovered cosmetic properties in a toxin, which 
revolutionized beauty treatment. Dr. Jean Carruthers, a Canadian 
ophthalmologist was treating a patient suffering from involuntary 
spasm of eyelids with a type of Botulinum Toxin (Botox) for which 
it was an approved treatment. The patient observed that the 
wrinkles on her forehead between her eyebrows seemed to be 
disappearing with every injection. The happy patient told Jean 
Caarruthers that she was looking younger. By happenstance,  
Dr. Carruther’s husband, Dr. Alistair Carruther was a Dermatologist. 
Jean Carruthers narrated this intriguing story of disappearing 
wrinkles to her husband over dinner. She injected Botox into the skin 
of their young receptionist Cathy Bickerton Swann who had deep 
wrinkles between her eyebrows, to convince her husband. Naturally 
other patients refused to subject themselves to the new unproven 
Botox treatment, so Jean injected it into her own face to convince 
them. When the Carruthers couple presented their findings to the 
American Society for Dermatological Surgery in 1991 it was first 
dismissed as “a crazy idea which will go nowhere”. However, they 
continued with the clinical trials. The treatment took off in a big way 
in 1993. It was approved by USFDA for cosmetic surgery in 2002. 
In 2010 USFDA approved it for prophylactic use for chronic adult 
migraine, and newer uses are still being investigated like bladder 
control and cerebral palsy.

A number of dermatological drug discoveries where chance 
played important part are discussed in arecent article [12].

Central Nervous System (CNS) drugs
Some writers hold the view that perhaps the CNS drugs have 

most benefited from serendipitous discoveries. This is attributed 
to the difficulty in designing compounds that pass the blood-brain 
barrier and the lack of laboratory based assays for many diseases 
of the mind. 

Lidocaine was discovered while studying how genes and 
enzymes are chemically related and to map out the actual process 
of inheritance in purely chemical terms. 

A French scientist accidentally discovered the anti-convulsant 
properties of valproic acid when he found that it prevents 
convulsions in laboratory rats. It became the most prescribed 
antiepileptic drug worldwide.

Serendipity and Psychiatric medicines
The discovery of the sedative and hypnotic properties of 

chloral hydrate was another accidental discovery, an instance 
of a wrong hypothesis. Chloral (trichloroacetaldehyde) was first 
prepared in 1832 by a German Professor of Chemistry. In 1869 
chloral hydrate was introduced into clinical therapeutics by Otto 
Liebreich, a professor of pharmacology in Berlin. Liebreich assumed 
that one of the components into which chloral hydrate splits in 
the body is chloroform, and since chloroform induces sleep, so 
would chloral hydrate. Although no chloroform resulted from the 

degradation of chloral hydrate, chloral hydrate itself turned out to be 
a hypnotic;150 years later, it is still used in clinical practice though 
rarely as it is not either FDA or EMA approved drug.

Chlorpromazine (CPZ) was originally developed for treating 
protozoal infections but accidentally found effective in 
psychiatry. 

Iproniazid, originally developed for tuberculosis was found to 
be effective as an antidepressant. 

Benzodiapines were originally being developed as synthetic dyes, 
but ultimately resulted in meprobamate, Librium (chlordiazepoxide) 
and Valium the first drug to touch $ 1 billion sale annual sale. 
Thomas Ban, Dialogues in Clinical Neuroscience, Sept 2006 
lists several psychiatric drugs discovered through serendipity [13]. 
However some writers are of the opinion that the serendipitous 
discoveries in psychopharmacology are not as many as made out 
to be [14].

Serendipity and anticancer drugs [15]

According to a 2012 study, 24.1% of pharmaceuticals in 
clinical use can be traced to serendipitous events.  As per this 
study, in the case of anticancer drugs in use at that time the 
percentage was found to be as high as 35.2%. Cisplatin (Cis-
diaminedichloroplatinum) was discovered by accident in the 1960s, 
when a magnetic field generated by platinum electrodes was shown 
to block E. coli cell division.  This chance discovery led to finding 
other platinum metal-based anticancer drugs such as carboplatin 
and oxalilplatin.

 Nearly all the great discoveries in chemotherapy have been 
made as a result of a false hypothesis or due to a so-called chance 
observation was observed by microbiologist and medical historian 
Alexander Kohn.

Chemotherapy for cancer treatment was triggered by 
an observation following the release of mustard gas when 
Germans attacked a warship during the World War. Chronic fall 
of leukocytes white blood cells in the survivors’ blood led Alfred 
Gilman, a Yale pharmacologist to speculate on its potential in 
treating lymphosarcoma. He investigated the chemical weapon 
compound nitrogen mustard and succeeded in treating mice with 
lymphosarcoma.  This discovery led to the birth of chemotherapy 
in cancer patients and further work on alkylating agents. 

Yet another serendipitious discovery was that a compound 
ametantrene originally developed as ballpoint pen ink, which 
was found to prevent cell proliferation. The observation led 
to investigation of compounds called antracyclines leading to 
mitoxanthrone, procarabazinand others.

Other anticancer drugs where chance played a part include 
etoposide, methotrexate and the once notorious thalidomide. A 
detailed discussion on serendipity in cancer drug discovery is 
available in a recent publication [16].

Virology and accidental discoveries
Virology has, like other branches of medicine, has also benefited 

immensely from fortuitous discoveries. The first human tumour 
virus was discovered in 1964 by Anthony Epstein and Yvonne Barr, 
after whom it was named as Epstein-Barr virus. The identification 
of EBV and the later unraveling of the diseases it causes were 
triggered by a series of chance events, but this does not devalue 
the work of the scientists involved who were all astute enough to 
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recognize the chance they had been given and make the most of 
it [17].

Zika virus was discovered by accident in Uganda in 1947. 
Research work on Yellow fever virus was ongoing in the Zika Forest 
in Uganda, where yellow fever was endemic. During the course of 
investigations, the hitherto unknown virus was discovered in rhesus 
monkeys. However ZIKA virus infections were isolated and sporadic, 
until 2007 an outbreak occurred in Micronesia.

Nobel laureate Errling Norby, himself an eminent virologist, 
and who for more than 20 years was associated in the selection 
of recipients of the Nobel Prize in Physiology or Medicinehas this 
to say “A lot of people think science is a rational endeavour where 
you define a problem and solve it. However life is not that simple. 
You may define a problem, and conduct experiments but then 
something happens that doesn’t fit the picture. You ask what’s 
going on and you try to find an answer to that. This unexpected 
turn of science very often has been instrumental in opening up new 
avenues of research. But it is not just a matter of luck. The luck 
has to strike the prepared mind. Not many people will be able to 
recognize these unexpected turns for what they are [18].

Biotechnology and serendipity [19]

Thomas Brock, an American microbiologist is credited with 
the discovery of ‘hyperthermophiles’ which are organisms which 
live and thrive at high temperatures. His discoveries led to great 
progress in biology and helped lay the foundations of present 
day biotechnology. It was a spontaneous, serendipitous detour to 
the Yellowstone National Park while driving down from Indiana to 
Seattle that led to the discovery of the bacteria living in the hot 
springs of the Park. On his very first visit in the early summer of 
1964, Brock became intrigued with the multi-coloured algae mats 
in bright orange, red and green, in the hotsprings. On impulse,he 
took some samples back to analyze in his laboratory. In 1969, Brock 
and undergraduate student Hudson Freeze reported the discovery 
of Thermus aquaticus,an organism that thrives at temperatures 
above 70 deg Celsius. In Thomas Brock’s own words “It would sound 
reasonable if I were to say that the research work  began as a result 
of a grand design, with a vision of the goals in mind. Unfortunately, 
this would not be true. This work began the day I took a detour 
through Yellowstone National Park on my way to Seattle.”

The bacterium became one of the earliest source from which 
the heat stable enzymes were purified the key tools in recombinant 
DNA technologies. Heat - stable enzymes serve as model systems 
to study and develop protein engineering strategies and a wide 
range of biotechnology applications. Brock’s discovery led to 
search for other hyperthermophiles and organisms have thereafter 
been discovered which thrive at well over 100 deg Celsius called 
extremophiles. 20 years after Brock’s discovery, thermus aquaticus 
enabled the invention of a process called polymerase chain reaction 
(PCR). The process which revolutionized biochemistry, molecular 
biology, genetics and medicine won its inventor Kary Mullis the 
1993 Nobel Prize in Chemistry. Mullis himself was to record later 
that the central ideas of carrying out the PCR came to him late one 
night while driving home in his car with his girlfriend.

Serendipity and stem cell research [20]

James Till and  Ernest McCulloch were colleagues at Ontario 
Cancer Research Institute in Canada. They were investigating 
the effects of radiation on bone marrow tissue in lab mice in the 
early Sixties when they made an astonishing discovery. When 

McCulloch went to the lab to take a routine sample one Sunday, 
he noticed several bumps on the spleen of a mouse. These were 
clusters of cells that had emerged after it had been injected with 
marrow. He counted these bumps and found that the number 
directly corresponded to the number of marrow cells that had been 
transplanted.“When I came in Monday morning,” Till recalled later, 
“He came down the hall to my office waving this piece of graph 
paper saying, ‘You’ve got to see this!’”

Till and McCulloch, cautious about jumping to conclusions, 
described their discovery in 1961 as spleen colony-forming units. In 
later years, they and their collaborators were able to establish that 
what they had observed were stem cells undifferentiated biological 
cells that can differentiate into specialised cells and then multiply. 
Their work opened the door to new research with the potential to 
reshape health care and cure ailments ranging from blindness to 
cancer. Much later in 2005 they wrote, “We weren’t deliberately 
seeking such cells, but, thanks to a felicitous observation originally 
made by McCulloch, we did stumble upon them,” they write. “Our 
experience provides yet another case study of both the value 
of fundamental research and the importance of serendipity in 
scientific research & I believe stem cell research will continue 
to achieve unexpected things, and that’s the only prediction I’m 
willing to make. It will be unexpected because that’s how science 
functions”, wrote Till much later in 2012.

Bone marrow transplant is the most common form of stem cell 
therapy. Stem cells from umbilical cord blood are also used in some 
therapies. Stem cell has also become somewhat controversial in 
the context of apprehensions on cloning.

The husband and wife team of Aileen Anderson and Brian 
Cummings developed stem cell therapy which became the first to 
be tested in human clinical trials, giving new hope for those with 
spinal cord injury. Chance has played a significant part in their 
work according to their own statements Aileen was not working 
on stem cells, yet a start-up company Stem cells Inc. called upon 
her to test their human stem cells on animal models . In the 
course of her earlier work on spinal cord injury she had developed 
immune-deficient mice. If they had worked with normal lab mice the 
experiments would have failed as their immune system would have 
rejected human stem cells. “Had we not been a team, this never 
would have happened. If the Christopher & Dana Reeve Foundation 
hadn’t supported the spinal cord injury research that brought us to 
UCI University of California, Irving, this never would have happened. 
There’s a lot of serendipity. It’s how science works”. Their work was 
a giant step forward for treating spinal cord injury with stem cell 
therapy. Treating spinal cord injuries with stem cells is not yet a 
reality, there are miles to go, but there’s hope [21].

X-Rays, cardiac pacemaker and angioplasty
It is not accidental drug discoveries alone that have changed 

the course of our lives. Roentgen’s discovery of X-Rays gave birth 
to radical new ways in diagnostic medicine; cardiac pacemaker was 
another such serendipitous discovery; development of angioplasty 
was yet another. 

In 1895 the German scientist Wilhelm Roentgen, working in 
his darkened laboratory was puzzled to find that a piece of paper 
coated with barium cyanoplatinate was faintly glowing in the dark 
though a cathode ray tube he was working with had been fully 
covered and there was  no visible light. When he later discovered 
that a sealed packet of photographic plates kept in the room had 
become fogged, despite there being no visible light, he inferred that 
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he had discovered a new form of radiation. He christened it as X-ray. 
Discovery of X-rays revolutionized diagnostic medicine. 

Wilson Greatbatch who died at the age of 92 was an inveterate 
inventor had over 300 inventions to his credit over his lifetime. 
After leaving the US Navy at the end of World War II, he studied 
electrical engineering and while working as at the University of 
Buffalo, he was trying to build an oscillator to record heart rhythm. 
While assembling the device, he pulled out a wrong resistor and 
the device began to emit a rhythmic electrical pulse. He was 
intrigued and it was then he realized his invention could be used 
as a pacemaker. He spent the next two years refining the device 
to invent the first implantable cardiac pacemaker. The implantable 
pacemaker has been voted as one of the greatest engineering 
inventions of the 20th Century [22].

Angioplasty also termed percutaneous transluminous angio-
plasty also had a serendipitous beginning, in 1964. Charles 
Dotter was aneminent radiologist in Oregon who routinely did 
imaging studies for vascular surgeons. He was once surprised to 
see a hollow tube catheter accidentally dislodge an obstruction 
while imaging and he wondered , instead of using the hollow tube 
catheter for just dye injection for imaging, why not push through 
the catheter itself through the blockage and open it up ? He got an 
opportunity when an 82 year old woman had a blockage in her leg 
which had turned gangrenous ; but she refused to be amputated 
as suggested by the surgeon. The surgeon had happened to hear 
Dotter talk about his ideas, called him to try out his idea as a 
last resort. Charles Dotter tried his idea out on the patient, and it 
worked. She soon recovered without a surgery. This was the birth 
of interventional radiology. However it took several years before 
US surgeons accepted this procedure; that too after European 
surgeons took interest in the procedure and successfully used 
the technique [23]. Dotter’s interventional radiology led to lot of 
other developments such as coronary angioplasty and other 
interventional cardiovascular techniques.

Other medical disciplines
Dental Implants [24] : There are no medical disciplines which 

have not benefitted from chance discoveries. While dental 
implants have been made for over 4000 years as evidenced from 
Egyptian relics, the modern implant which employs titanium was 
an accidental discovery. A Swedish doctor Per-Ingvar Brånemark 
had implanted a titanium chamber ocular fixed through a rabbit’s 
thighbone for studying blood flow in the rabbit. He found that the 
ocular could not be removed after a lapse of time as the bone had 
fused with the titanium. He called this effect osseointegration, 
and developed a dental implant with titanium screw which was 
embedded and got fused with the jaw bone. It was in 1978, after 
over a decade of his work that he presented his successful work. 
Dental Implant was not very much encouraged by the dental 
community till then, but Brånemark’s innovation changed this. He 
is considered the father of modern dental implantology.

Part II
In Part I, we touched upon a number of chance medical 

discoveries which have been widely reported and discussed 
in the public domain and have captured our imagination. Ever 
since the word serendipity came into the innovation vocabulary, 
there have also been serious attempts to understand the nature 
of serendipity, how serendipity can be fostered though this may 
seem a contradiction in itself, and to discover and define the 

circumstances where serendipity can be channelized to benefit 
science and propose models to explain the phenomenon. This 
section endeavours to look at some of these aspects.

Chance favours the prepared mind:
Louis Pasteur famously observe in the field of observation, 

chance favours the prepared mind. Joseph Henry, American 
physicist and engineer and the first Director of Smithsonian 
Institution said, that the seeds of great discovery are constantly 
floating around us, but they only take root in the minds well prepared 
to receive them. To quote another writer said that sometimes there 
are happy co-incidences and chance encounters and sometimes 
they are critical to new discoveries. But on their own, they are 
meaningless. Without the years of rigorous work that follow them up 
or in some cases precede them they become consigned to forgotten 
history books” wrote another. While fortuitous co-incidences do play 
a part in many scientific discoveries, it is much more than being at 
the right place at the right time.

The views on the “prepared mind” are further vindicated by 
the stories of numerous missed opportunities, also discussed in 
literature on serendipity. 

Missed Opportunities [25]

There are several stories of missed opportunities in spotting 
when an observed anomaly failed to attract attention or curiosity in 
one scientist, while another seized on that to discover something 
new. 
• Six years before Roentgen’s discovery of X-rays in 1890, two 

US scientists Arthur Goodspeed and William Jennings missed 
discovering X-rays though they had observed blackening of 
photographic plates in their own laboratory with cathode ray 
tube in the University of Pennsylvania. Only on hearing about 
Roentgen’s discovery of X-rays, did they realise that what 
they themselves had observed but failed to recognise was 
significant. 

• Selman Waksman who got the Nobel Prize for discovery of 
streptomycin admitted much later that he had been blind to 
pursuing the lead in 1935 to discover the antibiotic. His interest 
was in soil microbes and not antibiotics. A graduate student 
had brought to his notice his observation about a soil microbe 
which was inhibiting growth of tubercle bacillus which causes 
tuberculosis. But Waksman did not consider it worthwhile to 
pursue this further. It was only much later in 1944, probably 
after the success of penicillin, that there wasrenewed interest. 
Incidentally, Waksman and his team discovered over twenty 
antibiotics and is considered as one of the giants of science.

• A similar observation has been made regarding penicillin. 
Joseph Lister had noticed the antiseptic effect of penicillium and 
had even used it to treat a wound as early as 1884 long before 
Fleming’s discovery. However the significance of penicillium 
against infectious diseases was not fully foreseen by either 
Lister or even Fleming. This was left to Chain, Florey and others 
at Oxford to recognise after a decade of Fleming’s publication. 
One of the reasons, according to Fleming himself was that he 
was not a microbiologist and lacked the expertise to perform the 
experiments, while Chain, a biochemist and Florey, a pathologist 
had the background knowledge to “connect the dots" [26].

• Frederick Banting’s discovery of insulin was preceded by Marcel 
Grey who had extracted crude insulin from a dog’s pancreas, 
which when injected into a diabetic dog reduced the sugar 
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levels. However his fear of rejection by the scientific community 
and his lack of confidence caused him not to report it. It was 
well over a decade before Banting’s discovery made history. 

• Two more instances of missed opportunities in biological 
sciences involving sponges and discovery of neurons or nerve 
cells are mentioned in an article by David Coleman [27].

Roentgen said that Nature often allows amazing miracles to 
be produced which originate from the most ordinary observations, 
recognized only by those who are equipped with sagacity and 
research acumen, and who consult experience, the teacher of 
everything.

Attributes promoting successful serendipitous discoveries [28]

Scientists who turned a lucky break into a breakthrough have 
invariably some important attributes. 
•	 An inquisitive mind: Unexpected or seemingly anomalous results 

trigger different reactions. It takes an inquisitive mind to look 
beyond an anomaly and see it as something worth pursuing 
further.

• Background knowledge: Many “serendipitous” discoveries 
take place only because the discoverer happened to have 
specialized background knowledge. The same observation may 
be significant to one who has the background, but irrelevant 
and meaningless to another who lacks the knowledge.

• Creative mind: “Serendipity doesn’t come from being the first to 
see something, but from being the first to see it in a new way”. 
Arthur Koestler in his book The Act of Creation 1964 had a new 
word to describe this bisociation. Based on his study of very 
many different examples of invention and discovery, Koestler 
concludes that they all share a common pattern which he terms 
bisociation which means a blending of elements drawn from two 
previously unrelated matrices of thought into a new matrix of 
meaning by way of a process involving comparison, abstraction 
and categorisation, analogies and metaphors. The bringing 
together of seemingly unrelated events or observations is the 
hallmark of a creative mind. The ability of bringing together 
apparently unrelated observations or facts and organising them 
into a whole new meaningful idea is paramount 

•	 Good timing: Important discoveries are often made simul-
taneously by different people, suggesting that the field is ripe 
for a new idea. Perhaps the pieces of a new theory are available 
in different scientific publications, just waiting for someone 
to put them together or perhaps new observations seem to 
independently point toward a unifying principle. 

Swiss Cheese Model [29, 30]

The Swiss Cheese Model of accident causation is widely used in 
Risk Analysis. Basically, it postulates that accidents happen when 
several things go wrong at the same time. There may be several 
layers of defence, natural or deliberately devised, lying between 
hazards and accidents. However, likeslices of Swiss cheese stacked 
up with their holes aligned in a straight line, if the flaws in each 
layer are aligned an accident can occur.

The Swiss cheese model has been used to explain serendipity 
in scientific discoveries as well. The Swiss Cheese Model postulates 
that successful serendipitous outcomes may occur only given all 
correct internal and external conditions exist such as a conducive 
environment, lack of time pressure, implicit need of awareness 
or opportunity  an open mind for connecting the dots. At another 

Swiss Cheese Model for 
accidents (Wikipedia)

Swiss Cheese Model of 
serendipity.

level, in the stories of penicillin, Botox, cyclosporin, or discovery of 
the Epstein-Barr virus a series of chance events which had to line 
up for the ultimate discoveries to take place are evident. To take 
the classic penicillin example, Fleming had an open and inquisitive 
mind chance favours the prepared mind. Fortuitously the lab 
window was accidentally left open for the mold to land in the petri 
dish, it was left unattended as he was on holiday giving the mold 
sufficient time to grow, Fleming did not throw out the contaminated 
contents as spoilt as he or anyone else would have normally done, 
and finally after hiatus of a few years after Fleming’s paper lay 
forgotten, Florey and Chain discovered it and realized its potential. 
Indeed lot of holes in the cheese slices had lined up. 

Fostering Serendipity [31]

Volumes have been written, countless seminars and courses 
conducted in universities, and research work sponsored on the 
subject of fostering serendipity in diverse fields. Today serendipity 
is regarded as the close kin of creativity. 

One interesting story involves the largest medical research 
campus in France,Jussieu University campus of Paris, simply called 
Paris VI. The campus was steeped in controversy for the extensive 
use of asbestos in the research campus buildings. Between 1997 
and 2012, when the university was being reorganised following 
the decision to remove the asbestos from all its buildings, every 
single lab was randomly shifted to another place and this had to 
be done repeatedly. This went on for fifteen long years. The random 
location transfer resulted in scientists who had not previously 
known one another or labs working on different disciplines being 
thrown together in adjacent spaces. An MIT professor who studied 
the effect of this random movement during this period found 
that research productivity jumped dramatically and five to seven 
timesmore original research papers were published and cited. “The 
best research strategy Paris 12 could come up was to literally drop 
the scientists as random locations somewhere in the campus!”.

Similar stories are told about Bell Labs in the 1940s and 
Building 20 at MIT which was put up hurriedly during the Second 
World War where they stuck all odd-balls on the campus. Building 
20 came to be called the Magical Incubator, the MIT building which 
spawnedsome of 20th century’s lasting innovations.

Accidental meeting of the right minds have sown the seeds 
for several path-breaking discoveries. It was a chance meeting in 
Strasbourg in 1889 between two scientists Oscar Minkowski and 
and Josef von Mering where they discussed pancreatic enzymes 
that ultimately led to the discovery of the role of insulin and 
pancreas in diabetes [32].

Silicon Valley, the hub of innovation in the US has been at the 
forefront in the efforts to foster creativity in the workplace. When 
Yahoo reverted from encouraging working from home back to 
working at the campus, they made it clear that one of the main 
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reasons was that some of the best decisions and insights come 
from hallway and cafeteria discussions, meeting new people and 
impromptu meetings. Google’s new Bay View Campus was designed 
to maximise casual collisions of workforce for close encounters. 
Google put rooftop coffee bars on every roof, to enable people 
to hang out there and share ideas [33]. Primarily workspaces and 
environment are being designed to increase chances of serendipity 
by bringing together researchers of diverse areas. 

At another level, the explosive developments in communication 
and information exchange platforms itself catalyse this chance 
interactions not possible otherwise. There are also a large number 
of articles which speak of the influence of micro blogging sites and 
social media networks which can bring together people of various 
backgrounds and interests promoting serendipitous interactions 

There is a point of view that contemporary medical research 
is not very amenable for serendipitous discoveries, characterized 
as it by highly structured systems. These are identified as the 
trend toward rational drug design based on translational research, 
reduction in the amount of time that clinicians have to observe 
patients, and reliance on the double-blind placebo control design 
to demonstrate efficacy. According to one writer “mainstream 
medical research stubbornly continues to assume that new drugs 
and other advances will follow exclusively from a predetermined 
research path” [34].

Another author opines that when companies organize research 
very hierarchically, and spend huge sums of money in search of 
commercial blockbusters they organize all resources to get to that 
goal, teams get larger and larger, and spend billions of dollars to 
crunch as many molecules as they can. It is the start of getting 
diminishing returns. It is not that the ability to generate huge 
numbers of compounds en-masse with combinatorial chemistry 
and exploiting the numbers game has certainly yielded results. In 
this strategy, large numbers of hypothetical targets are exposed to 
a large no of compounds representing variations of a few chemical 
themes. One study showed that between 1974 and 2005 the 
average size of research team increased by 48%, while in the same 
period the number of patents filed per inventor dropped by 22%. 
They concluded that large hierarchical organizations are slowing 
down the pace of drug discovery rather than speeding it up.

Path-breaking, landmark discoveries have happened more 
in academic institutions rather than in corporate research labs, 
though they are better able to exploit the innovations once these 
are made through access to massive resources.  Probably the best 
results are achieved by close collaboration between the two. 

A recent study shows that nearly half of all US biotechnology 
firms were started by university scientists, many of whom retain 
their academic affiliations. Biopharma companies are increasingly 
forming partnership with universities and academic research 
centres to indentify breakthroughs in basic research that may 
translate into clinical development opportunities [35]. The most 
recent example of this collaborative research is the newly 
approved Kymriah which uses the body’s own engineered T – cells 
to fight cancer. The therapy was developed at the University of 
Pennsylvania. A top Pharma company completed the development 
culminating in the regulatory approval of this paradigm-changing 
immuno-cellular therapy.

A contrarian view on serendipity
Despite the seemingly overwhelming consensus on the role 

of serendipity, some do disagree on the true role that serendipity 
has played.  Some authors for example dispute that any of the 
psychiatric drugs discoveries were truly serendipitous. 

Yet another viewpoint is that several serendipitous discoveries 
in the medical field would not have been possible, without either 
unintended, or in some cases deliberate short-circuiting of normal 
precautions or by taking unwarranted risks. Shashikant Phadnis 
mistook “test” for “taste” and accidentally discovered sucralose. 
Both saccharine and aspartame would not have been found, at 
least at the time they were, if the researchers has not forgotten to 
take the elementary precautions of washing their hands or wearing 
gloves. Albert Hoffman tested the LSD on himself to discover its 
hallucinogenic nature; Jean Carruthers tested Botox on their young 
secretary and herself before actual clinical trials were started. 

One author quotes Mortin Meyer from his book Happy Accidents, 
Serendipity in Medical Breakthroughs 2007 others obscure or 
minimize the role of accident in their own research out of fear 
that it will cast a negative light on their skills or on the underlying 
science itself. In another study it was found that many scientists 
underplay the part chance has played in their success,   that when 
it came to chance factors, few scientists “tell it like it was” in their 
writings. They tend to overlook or remain silent on the significance 
of chance occurrences. But those who had achieved high honours 
in science are more have probably more humility and are willing to 
acknowledge their indebtedness to chance [36].

Postscript
Serendipity has been and always will be an important factor 

in medical discoveries and an integral element of creativity and 
innovation. Serendipity, chance, accident, coincidence, call it 
what you will, it certainly plays a part in discoveries of all kinds. 
But although chance, including being in the right place at the 
right time, is part of it, more important is seizing the opportunity, 
realising its potential and exploiting it. Otherwise it remains just 
an accidental observation only. Many scientists who have attained 
great heights and got recognition for their contributions are often 
humble enough to admit to the role serendipity played in their 
successful discoveries. Many others however may prefer not to 
do so, on the apprehension that admitting to this fact may lead to 
detracting from their genuine contributions. Even in the present 
age where combinatorial methods, massive data crunching and 
analysis capabilities and sophisticated instruments enable medical 
research on a scale not possible in earlier times, serendipity and 
creativity do play an important role. This recognition has led to 
efforts towards creating conditions which foster serendipity.

There have been numerous definitions and explanations on 
serendipity; but none as humorous as that given by Julius Comroe 
from 1911-1984 a medical researcher and Director of the University 
of California’s Cardiovascular Research Institute:“Serendipity is 
jumping into a haystack to search for a needle, and coming up 
with the farmer’s daughter.”
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Appeal to PCI to Support 'Exit Exam' for Diploma Pharmacists

Last month PCI has issued a draft notification for ‘Exit Exam 
for Diploma Pharmacists. in this respect we are thankful 
to President PCI, Dr B.Suresh to take such a bold step. 
This  would be an appropriate step to make pharmacists 
competent. As per our pharmacy education, the B.Pharm. 
and Pharm.D. courses are  also prevailing to get registered as 
Pharmacists. Hence, the exit exam should also be notified for 
B.Pharm. & Pharm D. Students. There are several Pharmacy  
colleges where shortages of teachers, inadequate laboratory 
facilities and irregular classes are prevailing. The exit exam 
would at least put pressure on passing out students to go 
through all subjects  to pass  exit exam with 50 marks in 
each subjects. Regarding exam we would like to suggest to 
give questions related to basic of Pharmacy practice only and 
which are actually needed in day-to-day life of a competent 
pharmacist. Hope our appeal will be considered by Dr. Suresh 
President, PCI.

Dr. R. N. Gupta, Professor, Dept of Pharmacy BIT, Mesra, 
Ranchi & Vice President,  IPA

Letter to Editor
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iPA Awards Function and Fellows’ dinner 2018
22nd december, 2018, delhi

The IPA prestigious Awards Function & Fellows’ Dinner was organized at Hotel Holiday Inn New Delhi Mayur Vihar Noida, Delhi on 
the evening of 22nd December, 2018.  The function was attended by the Fellows of IPA, industry leaders, regulators, educators and 
healthcare professionals.  The function was organized on the sidelines of 70th Indian Pharmaceutical Congress hosted by the IPGA.

Dr. Mrs. Alka Mukne, Editor, Pharma Times welcomed the 
elite gathering and awardees and initiated the proceedings of 
the evening. The program began with a table recital by Pandita 
Anuradha Pal. 

IPA President, Dr. T.V. Narayana was felicitated by 
Dr. Eswara Reddy, Drugs Controller General (India)  
Dr. T.V. Narayana then felicitated Dr. M.K. Raina, who was the 
recipi-ent of the Eminent Pharmacist Award, Dr. M. Chandra 
Sekhar, recipient of the Prof. M.L. Khorana Memorial Lecture 
Award of Indian Pharmaceutical Association and Dr. V.G. Somani, 
recipient of Dr. M. Venkateswarlu Memorial Lecture Award.

Dr. Alka Mukne, Editor - Pharma 
Times welcoming the gathering

Tabla recital by Pandita Anuradha Pal

Dr. T.V. Narayana being 
felicitated by Dr. Eswara Reddy

Dr. M.K. Raina being felicitated for 
receiving the Eminent Pharmacist 

Award

Dr. M. Chandra Sekhar being 
felicitated for receiving the Prof. M.L. 
Khorana Memorial Lecture Award

Dr. V.G. Somani being felicitated for 
receiving the Dr. M. Venkateswarlu 

Memorial Lecture Award

D.D. Gadade receiving the Prof. M.L. 
Khorana IJPS Best Research Paper 

Award 2017

Dr. Mala Menon, BCP receiving the  
IPA ACG- SciTech Promising Innovation in Solid 

Dosage Form Award 

Prof. Arvind Bansal, NIPER, Mohali 
receiving the IPA ACG-SciTech  

Best Innovative Development of Solid 
Dosage Form Award 

Aurobindo Pharma Ltd. team receiving  
the IPA ACG – SciTech Best Innovative 

Packaging of Pharmaceutical  
Formulation Award

Dr. Divakar Goli, Editor - IJPS 
announcing the IJPS Best 

Paper Awards

Report

Mr. Ajit Singh and Mr. Ajit Kanetkar of Associated Capsules Group joined in presently the IPA ACG – SciTech Innovation Awards. Prof. 
Arvind Bansal, National Institute of Pharmaceutical Education & Research, (NIPER), Mohaliwas awarded the Best Innovative Development 
of Solid Dosage Form Award for 2018 for his work on “Generation of solid dosage forms of four model APIs using novel technology for 
generation of nanocrystalline solid dispersions (NCSD)”. The award comprised of a memento and a cash reward of Rs. 100,000/-. The 
promising innovation award in Innovative Development of Solid Dosage Form was given to Dr. Mala Menon, Bombay College of Pharmacy, 
Mumbai for her work on “Dry Powder inhalation (DPI) formulation of Rifampicin and Moxifloxacin for alveolar macrophage (AM) targeting 
to achieve improved therapy of Tuberculosis (TB)”. This award comprised of a memento and a cash reward of Rs. 50,000/-. The Best 
Innovative Packaging of Pharmaceutical Formulation Award was presented to Aurobindo Pharma Ltd. for their work on “Recognize initiatives 
2D matrix barcode on the Aluminium blister”. The award comprises of a memento and a cash reward of Rs. 100,000/-.

Dr. Divakar Goli, Editor, IJPS, then announced Prof. M.L. 
Khorana IJPS Best Research Paper awards. The awardees were 
D.D. Gadade, S. Kumar, Prof. E. Venkata Rao, Ms. Bina K. Mehta, 
Ms. Neena Kumari, L. Kumar, S. Narayanan, M. Dikmen, J. Liu. 
Dr. T.V. Narayana, Dr. Rao Vadlamudi and Dr. Divakar Goli, Editor, 
IJPS honored the authors with a memento, certificate and a cash 
announcing the IJPS Awards prize of Rs.10,000/-.

The IPA Andhra Pradesh, Delhi, Maharashtra & Tamil Nadu 
State Branches received the Outstanding State Branch Awards 
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IPA Andhra Pradesh State Branch team receiving the Outstanding 
State Branch Award 

IPA Delhi State Branch team receiving the  
Outstanding State Branch Award 

IPA Maharashtra State Branch team receiving the Outstanding State 
Branch Award 2018

IPA Tamil Nadu State Branch receiving the Outstanding State 
Branch Award

IPA Anand Local Branch receiving the Outstanding  
Local Branch Award 

IPA Guwahati Local Branch receiving the Outstanding  
Local Branch Award

IPA Peenya Local Branch team receiving the Outstanding Local 
Branch Award 2018

IPA Rajahmundry Local Branch team receiving the  
Outstanding Local Branch Award
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and the Outstanding Local Branch awards were bagged by the Anand, Guwahati, Peenya & Rajahmundry Local Branches for the year 
2018, respectively.

The much-coveted IPA Fellowships were conferred on Dr. A. Ramkishan, Dr. Atmaram Pawar, Prof. B.S. Bhoop, Mr. J. Jayaseelan 
and Mr. T. Sathish for the year 2018.

Dr. A. Ramkishan receiving the IPA 
Fellowship

Dr. Atmaram Pawar receiving the IPA 
Fellowship

Prof. B.S. Bhoop receiving the IPA Fellowship

Mr. J. Jayaseelan receiving the IPA 
Fellowship 

Mr. T. Sathish receiving the IPA Fellowship 

Dr. Prem Kumar Gupta receiving IRF Life Time Achievement Award 

IPA office bearers (L to R) Dr. S. Vidyadhara, Dr. Alka Mukne, Suresh Khanna, Dr. Subhash C. Mandal, Dr. Hemant Mondkar, 
Dr. T. V. Narayana, Dr. J. Jayaseelan, Dr. Divakar Goli, Manjiri Gharat and T.B. Nair 

Prof. R.K. Khar receiving IRF Life Time Achievement Award 

The prestigious IPA – Ramanbhai Patel 
Foundation Life Time Achievement  Award 
was presented to Dr. Prem Kumar Gupta and  
Prof. R.K. Khar for their pivotal role 
in regulatory and in the growth of the 
pharmaceutical profession and pharmacy 
education respectively and for their significant 
contribution in the activities of IPA for more 
than three decades. The award comprises a  
citation, medal and a cash prize of 
Rs.25,000/-.
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The Awards function was brought to a close by Dr. Alka Mukne, Editor, Pharma Times by proposing a Vote of Thanks and inviting 
all the dignitaries attending the function to the program ended with cocktails and dinner.
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Kanwal Tikoo, President, India & South East Asia 
for Aptar Pharma, discusses his ambitions for the 
company in India, and how CONNECTED HEALTH is 
an important part of the company’s drive to innovate.

A notable milestone
Aptar Pharma is celebrating an important milestone this year: 
we have been operating in India for 20 years. Working from 
our Mumbai office, I get a unique view of our global company, 
operating in a fast-paced market. I wanted to share my 
perspective, along with some insight into the areas of growth, in 
India and further afield, about which we’re most excited.

Aptar Pharma and India
Aptar Pharma designs, develops and manufactures differentiated 
drug delivery systems and components covering a wide range 
of therapeutic treatments, delivered across nasal, pulmonary, 
injectables, eye care and dermal delivery routes. We are proud 
to collaborate with the world’s biggest brands, who engage with 
us for our expertise in advanced R&D, analytical services, quality, 
compliance, and safety of supply.

We first entered the Indian market in 1998 with our Mumbai 
regional headquarters, with an aim of being closer to customers 
across the globe. In 2012 we began our Indian operations to cater 
to the needs of a growing market, starting off with the assembly 
of a metered dose valve used in inhalers (for Asthma & COPD) 
and then adding metered dose pumps used in nasal sprays for 
allergic rhinitis in the next quarter. 

This manufacturing, along with sales of our global portfolio 
of products in this marketplace, has been responsible for a 
significant slice of our growth in the last decade. As such, our 
continued success as a company has firm links to the growth of 
our operations in India.

A vibrant local scientific community
Besides product development and manufacturing, Aptar 
Pharma is also very active in the local scientific community. 
This is extremely important to us; partnerships are key to our 
business, and this starts with scientific community engagement 
and goes all the way up to our latest manufacturing deals. We 
are a co-organizer of RDD Asia, a key scientific respiratory 
drug conference, and are involved in CPhI India; two significant 
events in the story of India’s continued contribution to 
innovation in medicine.       

Fast Facts on Aptar Pharma

• AptarGroup, Inc. is a leader in consumer product 
dispensing and drug delivery systems  

 •       AptarGroup, Inc. is a NYSE publicly traded $2.5bn 
company with over 13,000 employees in 18 countries 
across our three market segments – Aptar Beauty + 
Home, Aptar Food + Beverage and Aptar Pharma

 •       Aptar is a 75-year-old company with entrepreneurial 
roots in the U.S., France and Germany

•       Aptar Pharma’s drug delivery systems are used by 
millions of patients and consumers around the globe 
each day

•       Over 25+ years of regulatory experience, including 
extensive experience with the U.S. FDA and 
regulatory bodies in China, Brazil, the European Union 
and India

Aptar Pharma: a global 
company’s ambitions for India
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Alongside these ‘headline acts’ we also organise technical and 
scientific seminars, and seminars on intellectual property within 
the local scientific community, doing everything we can to 
engage with fellow innovators and potential partners, and share 
our expertise.

Pushing the envelope
Aptar Pharma India supports the company’s global strategies and 
therapeutic expertise in all areas, and our strategy for growth has 
two major strands:

•        Enhancing technologies and capabilities: innovating   
to drive progress in areas where we already offer best-  
in-class solutions

 •       Therapeutic expansion: deepening our involvement in   
areas where we feel we can build our contribution

The first element gives us a chance to look at new technology, 
across healthcare and other industries, to look at what we can 
do differently to add value. A great example of this is connected 
health.

Connecting to innovate
Globally, 1 in 10 consumers has used a connected health device or 
tool to manage their health. Here in India we are early adopters, 
with an Ipsos Mori survey showing that as a country we have the 
second highest use of connected health technology globally: 
26% of Indian consumers are currently using a connected health 
device or technology, second only to China (28%).

Aptar Pharma’s focus is to create a comprehensive platform for 
digital medicines, across multiple therapeutic areas and diseases.

Why? The benefits are profound. Digital medicines can help to 
personalize treatments, monitor patients in real-time, detect 
day-to-day changes in disease condition and increase patient 
adherence.

We’ve already started. Our partnership with Propeller Health, a 
leading digital therapeutics company, is an example of where 
we are heading. We announced a plan where we will manage 
the device development, manufacturing and supply chain, and 
Propeller will manage the digital services.  Working together, 
we are looking at inhaled, injectable, nasal and dermal medicine 
delivery forms, combining software with connected drug delivery 
devices to more effectively treat diseases and improve clinical 
outcomes for patients, which will help to lower healthcare costs. 

To deepen our offering in this area, we are looking to partner 
with our pharmaceutical customers to accelerate bringing digital 
medicines for leading marketed and pipeline brands to market.

Deepening our therapeutic expertise 
So, what about the second strand of our strategy?

We want to bolster our capabilities in other areas. So where are 
we looking at expanding?

 I mentioned our therapeutic areas of expertise earlier. Particular 
areas of focus for the immediate future are dermal, eye care and 
pain management. 

•        The ability to deliver measured dosing in dermal drug   
delivery is increasingly sought after

 •        Although the topical application of ophthalmic drugs is 
relatively uncomplicated, poor patient dosing regimen 
compliance remains high and can impede effective 
treatments

•         Pain management is an area where the importance of   
tamper-resistant delivery mechanisms is a growing   
issue

This creates three big opportunities for us to create partnerships 
and deliver better care for patients. We see ourselves as able 
to provide solutions in all of these areas, and want to help our 
partners to deliver products by the most appropriate, and state-
of-the-art means possible.

Our next twenty years in India
The Aptar Pharma India office is an exciting place to be. 
Alongside significant progress in China, the U.S. and Argentina, 
this region has been a big driver of our recent growth, and we’re 
excited by the opportunities that this vibrant, growing market has 
to offer. 

We are looking forward to using that momentum to further 
our contribution to drug delivery, through innovations, such as 
connected technology, and through our continued partnership 
approach in new therapeutic areas. It’s been a great first twenty 
years in India for Aptar Pharma, and we’re looking forward to the 
next twenty years - and beyond. 

‘What we’re seeing in India is excellent growth, 
driven from our Mumbai office. We now have nearly 
50 employees in India, and their work is a prime 
example of what we strive for as a company. This is 
a vital hub for our operations in the Southeast Asia 
region, and I know this team is excited to build on 
everything they’ve achieved so far, as we continue 
to resource new projects in India.’ 

Gael Touya, President, Aptar Pharma

  Ophthalmic Squeeze Dispenser (OSD)
Preservative-free multi-dose dispensing 
system technology, reducing adverse 
reactions to medication for patients

  Unit-Dose System (UDS)   
The delivery device for NARCAN® - The 
first and only FDA-approved nasal form 
of Naloxone, used for the treatment of 
an opioid emergency. We also produce 
a dual-shot, bi-dose system (BDS) for 
when two nasal shots are required

   PureHale 
  A portable and ready-to-use  

nebulizer-like device which is designed, 
when used in combination with 
saline and other natural ingredient 
formulations, to help relieve symptoms 
of upper airway conditions

Some of our recent product innovations 

Delivering solutions, shaping the future.
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IPA Building Progress Report

List Of Contributors For IPA Building Fund

Sr. 
No. Names Amount 

(Rs.)
1 Dr. Rao V.S.V. Vadlamudi  10,000 

2 M/s Lachman Dass Miglani Charitable 
Trust  10,000 

3 Dr. P. M. Nair  10,000 
4 Malay Roy Chowdhury  10,000 
5 Dr. M. Venkateswarlu  10,000 
6 Dr. S.S. Nagarsenker  10,000 
7 Dr. C. Uma Maheswara Reddy  10,000 
8 Dr. Ajit Dangi  10,000 
9 Dr. Ashish M. Shirsat  10,000 

10 Satish L. Rajkonchwar  10,000 
11 Gopal Agarwal  11,000 
12 N. R. Deshpande  11,111 
13 Asha & Vasant Telang  11,333 
14 Dr. C. Gopalakrishna Murty  15,000 
15 Subodh Priolkar  15,000 
16 Prof. K. Chinnaswamy  15,000 
17 Dr. D. B. A. Narayana  15,000 
18 Dr. Shreeram N Agharkar  20,000 
19 Pharmore Resources  25,000 
20 Dr. P. M. Naik  25,000 
21 Avinash Electricals  30,000 

22 Shivjeet Chopra  39,600 
23 IPA Centre  50,000 
24 IPA Bengal Branch  50,000 
25 Dr. T. V. Narayana  50,000 
26 IPA Goa State Branch  50,000 
27 IPA - Peenya Local Branch  51,000 
28 IPA Bihar State Branch  95,000 
29 IPA - MSB  100,000 
30 Kamal K Midha  100,000 
31 Tapasya Engg. Works Pvt. Ltd.  100,000 
32 Aadhi Bhagwan College of Pharmacy  150,000 
33 57th  IPC  250,000 
34 IPA - IPD  250,000 
35 58th IPC  498,273 
36 IJPS  500,000 
37 Dr. M. R. Baichwal & Family  1,000,000 
38 IPA - MSB  4,000,000 
39 FIP  1,300,000 
40 68th IPC 15,000,000 
41 Vikas Institute of Pharmaceutical Sciences  100,000 

42 Chebrolu Hanumalah Institute of 
Pharmaceutical Sciences  100,000 

Sr. 
No. Names Amount 

(Rs.)

• Half slab on the top of stilts is cast
• The remaining half will be cast on 11.01.2019

• The follow up for the full CC is on
• The follow up for the storm water department remarks is on

WORK STATUS & PROPOSED LINE OF ACTION FOR THE IPA BUILDING PROJECT

(Contribution greater than or equal to Rs. 10,000/-)
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Product Quality Review vs. Continued Process  
Verification - A Comparative Regulatory Perspective 
for Pharmaceutical Industries 
Sanjeev Kumar*
General Manager- Corporate Quality 
Sun Pharmaceuticals Industries Ltd, Vadodara. 

Article

Both the Programme (PQR & CPV) have their own significance 
and advantages in the context of the standard requirements. Before 
moving ahead to comprehensive analysis, let’s have a comparative 
overview of PQR v/s CPV for the similarity and common objectives 
they are perceived as referenced per Table-1:

Table-1 : Comprative perspective on PQR Vs. CPV

APR/PQR CPV/OPV
	Performed annually 	No frequency defined, can 

be more frequent
 Off-line event 	Continued or ongoing risk-

based review 
 Approach is more based 

on being more subjective  
	Enhanced risk based 

approach and being more 
objective

 Approach to judge the 
data, could be more on 
individual judgement 

	Recommended advanced 
tools helps to infer the data 
using various statistical 
tools

 Focuses on compliance 
perspective

	More on trending /shift /
variations -prerequisite

 Focuses on process 
specific data 

	Balanced - System vis-a-vis 
Process 

 Ensures validated state of 
process 

	Ensures state of control  

Why Do We Do It?
PQR v/s CPV – Common Objectives:  
	Ensuring Validated or State of control of the processes/systems 

and provide sustainable improved quality products.  

*E-mail: sanjeevsinghkrs@gmail.com

Product Quality Review (PQR): 
The history of performing “PQR” was started way back 

in 1976 when USFDA proposed a requirement for preparing 
a written summary and rewriting of the good manufacturing 
practices for drug products. The objective of above said proposed 
GMP requirement was to provide reliable procedures for a drug 
manufacturer to review the quality standards followed for each 
drug product. Later on, the term written summary & rewriting was 
superseded with Product Annual Review (PAR) in the final guideline 
released in September 1978 on Good Manufacturing Practices for 
drug products [21 CFR211.180(e)].

The progressive edition of harmonized guideline “ICH-Q7A 
on Good manufacturing practices for Active Pharmaceutical 
Ingredients” in November, 2000 made a pragmatic shift in defining 
the approach more explicitly, which was officially adopted by 
USFDA in August, 2001. Afterwards, equivalent requirements were 
incorporated within EU with the inception of EU GMP Part-II in 2005 
for active pharmaceutical ingredients. Now, almost similar concepts 
have been regularized in various GMP- guidelines and compliance 
to the standards being adhered by every pharmaceutical industry 
across the globe. 

The prime objective of conducting Product Quality Review 
(PQR) is to evaluate that, pharmaceutical process consistently 
produces the medicinal products (drug products, substance) as 
per established standards and process remains in a “Validated 
State”. 

Continued Process Verification (CPV): 
CPV concept emerged in January, 2011 with the release of 

USFDA guideline on “Process Validation: General Principles and 
Practices”. Through this review, state of control is ensured during 
the routine commercial production. 

Subsequent progressive change in the “Annex 15: Qualification 
and Validation” was rolled-out in March, 2015 with the inclusion 
of synonymous term “Ongoing Process Verification (also known 
as continued process verification)”. This regulation further 
validates the harmonized expectations from EU as well, that “Drug 
manufactures should assure state of control during commercial 
manufacture of pharmaceutical products”.

The complementary changes in other regions, such as in WHO 
as well has mandated the regulations almost across the globe 
and now pharmaceutical firms are applying this as an ongoing 
improvement tool to make sure that, the processes and system 
are operating in “State of Control”. 

PQR v/s CPV – An Introduction 
A typical business flow of performing an PQR v/s CPV is depicted 

as per Fig-1: 

Figure 1: Basic – Business Process Flow Of PQR v/s CPV 

APR/PQR CPV/OPV

any)
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	Detect early trending and initiate appropriate action items to 
improve the quality systems and related processes & enhance 
operational/quality excellence.

	Consistency in the manufacturing and quality processes so as 
to provide access of right-safe quality medicines to patients. 

Warning Letters/483’s – Citation on PQR:
Examples includes but not limited to;
	Failure of your quality unit to adequately perform annual product 

reviews, typo errors, data transcription, incorrect mean value 
etc.

	QU did not exercise the responsibility to perform product quality 
review. 

	Data is more informative and does not reveal any recommen-
dations, CAPA on the trending.

	Data is not thoroughly reviewed for its accuracy, transcriptional 
errors etc.  

PQR v/s CPV-: A GMP Connection: 
Refer Table-2 to see the comparative overview of PQR v/s CPV for 
the cross reference outlined in various guidelines. 

Table-2 GMP Cross reference of PQR v/s CPV – Regulation 

Relevant Guidance Documents PQR CPV/
OPV 

ICH-Q7 on Good manufacturing practice guide for 
active pharmaceutical ingredients

√ X

21 CFR Part 211-current good manufacturing 
practice for finished pharmaceuticals

√ X

EU GMP Guideline/Directives for API & Finished 
Pharmaceuticals 

√ X

WHO : GMP guideline on finished 
Pharmaceuticals 

√ X

USFDA - Process Validation: General Principles 
and Practices 

X √

EudraLex: Volume 4 : Annex-15: Qualification 
and Validation 

X √

EMA : Guideline on process validation for 
finished products

X √

WHO: Annex - 3: Guidelines on good manufacturing 
practices : validation, Appendix 7: non-sterile 
process validation  

X √

USFDA - Guidance for Industry-Quality Systems 
Approach to Pharmaceutical CGMP Regulations

√ √

ICH-Q10: Pharmaceutical Quality system √ √

Overall evaluation is indicative that, while earlier GMP guidelines 
were more focused on PQR approach, while subsequent guidelines 
shows a moving trend towards enhanced approach in performing 
PQR as well CPV, like outlined in “USFDA- Quality system approach 
to pharmaceuticals and ICH Q10–PQS”

Comparative Regulations on PQR (US, EU, ICH & WHO)
A summary of comparative requirements for conducting product 

quality review as per regulations per US (211.180 e), EU (section 
1.5), ICH (Q7) & WHO (TRS 961) is outlined here under to have a 
broader level of understanding across the different geography. This 
review is expected as per written guidance documents and a best 
in class practises so as to meet unspecified requirements as well, 
however the requirements presented in Table-3 are the minimal 
expectations as per standards: 

PQR review’s Elements/
Attributes

US-FDA EU ICH WHO

Frequency- Annually R R R R
Written procedures on performing 
PQR

R R NS R

Written PQR- Report NS & BE R R R
Contract manufacturer 
responsibility 

NS R NS R

Status of previous review NS & BE R NS R
Adequacy of any previous product 
process or equipment corrective 
actions (from previous product 
quality review) 

NS R NS R

Grouping by product type, i.e. 
solids, liquids , injectable 

NS A NS A

Representative number of 
batches, whether approved or 
rejected 

R NS NS R

Inclusion of export only products NS & BE R NS R
Appropriateness of current 
specifications – Starting 
Materials 

NS R NS R

Appropriateness of current 
specifications – Finished Product 

R R NS R

Highlight and acknowledge the 
trends

NS & BE R NS R

Identify product and process 
improvements

NS R NS R

Identify corrective actions NS & BE R R R
Determine the need to 
change manufacturing control 
procedures 

R NS NS R

Starting material and packaging 
materials, specially new sources 

NS R NS R

Critical in-process controls and 
finished product reviews

NS & BE R R R

Change to processes NS & BE R R R
Change to analytical methods NS R R R
Impurity profile comparison to 
historical data and regulatory 
submission 

NS NS NS 
& 
BE

NS

Consistency of existing process NS R R R
All batches that failed to meet 
specification (OOS)

NS R R R

Complaints R R R R
Recall R R R R
Returned products R R R R
Salvaged products R NS NS R
Investigations R R R R
Critical/significant deviations NS & BE R R R
Stability program and adverse 
trends 

NS & BE R R R

Determine the need to revalidate 
the production process 

NS R R R

Review of Technical agreement  NS R NS R

Table-3: Comprative overview of PQR requirement per  
US, EU , ICH & WHO 



Pharma Times - Vol. 51 - No. 01 - January 2019     36

Marketing authorization 
variations submitted and their 
status 

NS R NS R

Post marketing commitments NS R NS R
Documentation of reason for 
Corrective actions 

NS & BE R R R

Completion of agreed CA in timely 
and effective manner 

NS & BE R R R

Ongoing management review of 
follow-up actions as part of self-
inspection

NS R NS R

Adequacy /effectiveness of 
preventive actions for significant 
deviations or nonconformities 

NS R NS R

Qualification status of ancillary 
equipment/system and utilities 
(HVAC, Clean Room, Air, N2, PW) 

NS R NS R

Abbreviations: A - Allowed, R- Required, NS - Not Specified, NS 
& BE - Not specified but expected.

An Integrated Proposed Way For Performing An Effective 
“PQR” 

There are various parameters on which the performance of the 
process is evaluated, below is the suggested integrated approach 
to conduct an effective product quality review: 

 Master data summary sheet: Appropriate is to start with the 
tabulated summary sheet to populate the data in mathematical 
form so that, data itself speak and provides complete visibility to 
reader about the various events occurred in the process. Such 
examples may include but not limited to; number of batches 
produces for each stage, strength vis-à-vis market, also inclusion 
of failed/OOS/OOT, customer complaints received, status of recall, 
change control, different grades manufactured vis-à-vis market/
specification etc.

 Review of starting material(s) and vendors: This review 
can include the details of approval state of the existing vendor, 
new vendor inclusion or deletion if any, the batches received and 
outcome on the approval/rejection, quality trending of received 
batches, ideally to identify the significant trending (if any), a 
comparative review with other vendors can help to understand the 
consistency, variations in quality attributes. 

 Review of Packaging materials and vendors: This review 
should ensure the state of vendors – approval/rejection or under 
progress, any new vendor inclusion or deletion, outcome on 
the approval/rejection stating a brief reason and conclusion/
recommendation etc.

 Review of CPPs & In-process Parameters: Through this 
review, CPPs and in-process parameters of all the stages can be 
evaluated to make sure they are operated/meeting within pre-
defined limit, further review also concludes any deviations in the 
CPPs, in-process controls with their effect on the quality attributes 
(if any).

 Review of Critical Quality Attributes (CQAs): Review of critical 
quality attributes of all stages should be conducted to ensure that, 
batches are in compliance to the specification with the indication 
of OOS/outlier batches. Further expectation from this review is 
to identify the outliers or significant trending if any, and ensure 
appropriate technical assessment with remedial actions on case 

to case basis in order to bring consistency in the quality attributes 
as applicable.  

 Review of yield: Review of yield obtained for each stage 
in all the batch(es) produced during the review period, should 
ascertain whether the yield obtained are within the limit or being 
higher or lower than the specified limit. Expectation from this 
review is to do the trending of data in order to understand the 
variations and process shifts, if any and concludes with appropriate 
recommendations. This review should help to evaluate practicality 
aspect of range defined against the practical yield obtained v/s 
theoretical potential. 

 Review on Distribution of finished salable batches: This 
review ensures complete supply chain – QA and traceability to 
whom the material is supplied with the details of batch numbers, 
quantity supplied, market/geography, customer, etc. 

 Review of Process Validation (PV/PPQ): Summarizing the 
process validation with the inclusion of reason for validation, state 
of validation-open/closed with the outcome of being successful /
non-successful. Further recommendation and CAPA, if any in an 
event of failures or inconsistency in quality attributes. 

 Review on Reprocessing /Reworking: Batches reprocessed/
reworked as per established procedure(s), conclusion on the 
outcome with regards to yield and quality attributes obtained 
against the limit outlined, further this review also discuss about the 
state of validation/quality equivalence, impact on the regulatory 
filing, customer etc. 

 Review on Retention Samples: Verification of retention 
samples as per procedure to ensures retained samples verified are 
in compliance to the specification level, statistical approach can 
be used to conduct such review, documenting the review outcome 
with the recommendations, assessments, or investigation/CAPA as 
applicable in an event of retain samples fails to meet the desired 
specification limit.  

 Review of Relevant documents: This review ensures that, all 
documents pertaining to specific process are in approved /effective 
state, further this can be ensured to initiate action items, if any of 
the document used in the batch manufacturing were in current and 
no document is in overdue review period.  This review can include 
Batch records, analytical specifications and test procedures, other 
relevant procedure for each stages being reviewed. 

  Review of Deviations/Incidents: Deviations/incidents 
occurred at each stage should be summarized with the traceability 
of batch numbers, current state of deviations-open/closed, with 
conclusive outcome on root cause, CAPA and its impact. Further 
review also substantiates the adequacy of CAPA taken. 

 Review of OOS/OOT: This review should ensure the summary 
of OOS/OOT investigations, their state of being open/closed, 
indicating the category of confirmed or unconfirmed, crispy writing 
about the root cause, CAPA, impact assessment as well adequacy 
of CAPAs taken. Review also provides cross linkage of the OOS 
leading to FAR and resultant actions as part of recall evaluation 
programme. 

 Review of Change Controls: Stage-wise change controls 
initiated, closed and being open during the review period should be 
evaluated for its impact, effectiveness of specific change controls, 
status of regulatory approval/rejection based on the repercussions 
identified (if any). 
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 Review of Market Complaints: Review of quality complaints 
with the current state of being open/closed, brief effective write-up 
about the root cause, CAPAs taken with impact assessment. Further 
review also substantiates the adequacy of CAPA taken. 

 Review of Product Recalls: Review of product recall initiated 
during the review period, recall initiated versus closed, their 
effectiveness checks and further remedial action items.

  Review of Product Returns: Review of product returns 
received during the review period, reason for quality returns with 
further actions on dispositions or additional recommendations.

 Review on Analytical Method validation: This review may 
include the method validation or re-validation performed during 
the review period, the conclusion can be drawn on the suitability of 
analytical methods and their effectiveness, scope of improvement, 
(if any). 

 Review on Cleaning Validation/Verification: A review on 
cleaning validation and /or verification performed during the review 
period with the conclusion on successful/unsuccessful outcome, 
further recommendations for improvements, (if any). 

 Review on Regulatory Submissions: Review can include the 
brief summary of submissions, their outcome on approval/under 
approval, under submissions, or impact, (if any). 

 Review on Technical Agreements: Review can include the 
summary of technical agreement with their validity, overdue, if any 
with appropriate recommendations.

 Any open action items from previous product quality review: 
A summary of open action items or any QMS elements from the 
previous year, brief reason mentioning the current state with further 
recommendations, (if any). 

  Review of ancillary support systems: This review may 
include, other supporting quality, analytical, manufacturing, 
engineering systems such as but not limited to; like manufacturing 
supporting to verify the qualification state of equipment, analytical 
instruments, computerized systems, engineering related systems 
like purified water system, Nitrogen, Air, Air handling units, clean 
room areas, other facility related review etc. Appropriate is to use 
a stand alone review for such system so that a common report 
can serve the purpose for all in lieu of having review with each 
individual product. 

 Overall Conclusions & Recommendations: This section 
should conclude overall outcome of the PQR on product & process 
specific events, their impact on the quality and capability of 
processes, any negative impact on customer, regulatory or there 
is need of revalidation of the process. Final recommendations or 
CAPA, if any to ensure continuous improvements so as to ensure 
continuum validated state of the process. 

Continued Process Verification (CPV): A Way-Ahead:
CPV/OPV is an ongoing program to collect and analyze the 

data in order to assure that, process remains in state of control 
or qualified state throughout the commercial manufacturing. The 
data collected should include relevant process trends and quality 
of incoming materials or components, including in-process material, 
and finished products, referenced below are few approach to 
perform an effective CPV programme: 

Ongoing programme to collect, monitor the data and assessing 
the trend level on:

	CMAs for key critical/starting materials, their trending through 
appropriate statistical tool. 

	Critical process parameters (CQA) identified such as, 
temperature, pressure, flow rate, addition time, time limits, 
granulation time, speed, coating, processing steps/limits. 

	Process conversion, mass balance on crude unit operations, in-
process & intermediates, physical processing, including sifting, 
blending, granulation, coating, etc. 

	Critical quality attributes (CQA) of Intermediates and finished 
product. 

	Inter and intra batch variance to determine the influencing 
cause of variance. 

	Trend assessment on Out of Specification (OOS)/out of trend 
(OOT) investigations, customer Complaint rates with their 
criticality. 

	Trending on deviations, change controls and Corrective and 
Preventive actions (CAPA).

	Statistical trend assessment to determine the normality tests, 
measure of spread in terms of mean, mode and median 
to understand the behavior and variance in data by using 
appropriate statistical tools, determining the process shift, 
sub-grouping behavior and capability analysis.  

Recommended Statistical Tools during the CPV:
A number of statistical tools are available and no single tool is 

right for the analysis of all types of data, this comes out with a series 
of analysis based on the category of data analyzed. These include 
but are not limited to; basic statistics, normal v/s non-normal 
process, p v/s t- test, histogram, control charts X-Bar or R-bar, I-MR, 
capability chart etc. A brief about few tools is mentioning here:   

Basic Statistics: This is very first and basic step to start with, 
descriptive statistics helps to understand the mean, variance,  
shift, upward, downward, skewness, data distribution pattern, 
central tendency, etc. 

Normality Test: A normal distribution curve is known as bell 
shaped curve, the data shows least and almost having equal spread 
in both the sides. There are various normal-distribution models by 
normality test is performed, however Anderson-Darling test is more 
frequently used to determine the normality of data. 

Control Charts: Normally, below three category of controls 
charts used as outlined below: 
•	 I-MR is usually used for the 30 or more ongoing data points
•	 X-bar S, is used to analyze process variations when the sub-

group size is normally >10
•	  X-bar R is used typically when sub-group size is <10

P-Value: P stands for the probability of data, this is a probability 
of exploring to get a result equal to or more extreme against what 
was observed. The p-value lies between 0 to 1, a smaller p-value < 
0.05 indicates the rejection of null hypothesis, a stronger value of 
> 0.05 indicates week evidence against the null hypothesis. 

Process Capability: This is a set of statistical and graphical 
summary obtained out of data analyzed in terms of Cpk, Ppk 
and histograms. Minimum data points amendable to statistical 
evaluation can be used to determine capability of the process, 
ideally process performance is evaluated to define the sigma 
band of process, i.e. >4.0, 4.0 to 3.0 or < 3.0. The capability 
index obtained normally concludes the outcome as acceptable/
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not-acceptable state of the process or does/doesn’t require further 
recommendation/CAPAs for the improvements. 

Overall conclusion and recommendation on CPV/OPV data: 
Overall assessment & conclusion on Continued/Ongoing process 
verification (CPV/OPV) should state whether process has given 
the desired results and continued to be in the state of control, if 
not appropriate actions can be identified with the help of process 
–SMEs for the further improvement to reduce the variations in order 
to produce consistent quality of products & maintaining optimum 
state of control. 

Frequency: A Review and Recommendations: 
The frequency of product quality review is harmonized across 

the globe as “Annually”, while the frequency of CPV should be 
justified based on risk assessment on various quality & compliance 
elements, refer the Table-4 for the requirements depicted:

Table-4: Comparative overview on frequency of PQR V/s CPV 
vis-à-vis expectation

US EU ICH WHO Expectations

APR/
PQR

Annu- 
ally

Annu- 
ally

Annu- 
ally

Annu- 
ally

Should be annually, 
either can perform 
on calendar year 
and/or product 
submission/
approval, fixed 
master schedule 

CPV/
OPV 

Not 
defined

Not 
defined

Not 
defined

Not 
defined

Frequency can 
be justified within 
risk assessment 
on overall risk to 
product-quality, 
compliance and 
process capability, 
can be done more 
frequently than the 
annual based on 
the inherent risk, 
product criticality

Conclusion And Recommendations:
Though expectations on performing PQR are almost similar 

across various geography i.e. US, EU, ICH and WHO, however 
requirements per EU & WHO are more detailed and explicitly 
outlined for additional elements as well, like review of other 
ancillary systems, quality systems, registration commits, technical 
agreements etc. 

CPV/OPV is an on-going real time approach well-defined in 
the USFDA, EU & WHO guidelines and requirements remains 
similar except the synonymous-terms used. The data collated 
should be analysed, and lead to timely corrective actions in order 
to address the real time events. The tools referenced can help 
the organizations to reduce the variations and/or skewness in 
the process on to bring consistency as a result of improvement in 
process capability index. 

In broader perspective, PQR and CPV should not be just 
considered as an audit-exam tool, process and system-review 
should encompass sound scientific conclusive actions on each 

undesired data points reviewed. This is shared objective for both 
regulators as well pharma-industry. Pharmaceutical organizations 
at large should consider this an internal opportunity to understand 
the data matrix, unnatural base-line and correct them with timely 
CAPAs/recommendations so as to ensure continuum validated/
state of control of the processes, quality systems and its ancillary’s 
sub-systems. 

In-summary, effective technical write-up, acknowledging the 
significant trending, assessing all significant  quality elements with 
effective CAPA strategy are the key-prerequisite to ensure effective 
PQR/CPV documentation, which can help the pharmaceutical 
manufacture to achieve their key-critical goal for providing access 
of safe and consistent quality medicines to patients; off-course is 
a fundamental right of every consumer. 
Abbreviations & Definitions:
A: Allowed
APR/PQR/PAR: Annual Product Review/Product Quality Review/Product 
Annual Review
CFR: Code of Federal Regulation (United States)

CMA: Critical Martial Attributes

CPP: Critical Process Parameters

CQA: Critical Quality Attributes 

CAPA: Corrective Action and Preventive Actions 

CPV/OPV: Continued/Ongoing Process Verification 

EMA: European Medicines Agency 

FAR: Field Alert Report 

EU: European Union

GMP: Good Manufacturing Practices

ICH: International council for harmonization

I-MR: Individual moving range chart 

NS: Not specified 

NS & BE: Not specified but expected 

OOS/OOT: Out-of-specification /Out-of-limit

PQS: Pharmaceutical Quality System
QMS: Quality management System
QU: Quality Unit  
R: Required
USFDA: United States- Foods and Drugs Administration
WHO: World health Organization
X-bar S: X-Bar chart to determine standard deviation, normally used at the 
maturity state of the process
X-bar R: X-bar chart to determine moving-range, normally used at early 
stage of the process 
Validation per ICH: A documented program that provides a high degree 
of assurance that a specific process, method, or system will consistently 
produce a result meeting pre-determined acceptance criteria
Process Qualification per USFDA: Confirming that the manufacturing process 
as designed is capable of reproducible commercial manufacturing
Process Validation per USFDA: The collection and evaluation of data, 
from the process design stage through commercial production, which 
establishes scientific evidence that a process is capable of consistently 
delivering quality products
State of Control per Q10: A condition in which the set of controls 
consistently provides assurance of acceptable process parameters and 
products quality
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“Reminiscences” a new feature, where we mirror the happenings reported in Pharma Times 25 years 
back. We try and reproduce the Editor’s Note / President’s Message / Important News that was featured 
in Pharma Times then. Here we bring to you message of the then Editor, A.I. Mehta, in the January, 1994 
issue of Pharma Times.

PHARMA TIMES
RENEWAL OF SUBSCRIPTION FOR THE 

YEARS AHEAD
Your Pharma Times subscription has expired 
on 31st December 2018. We request you to 
kindly renew your subscription for the year 
2019.

 Type of  
Subscription

Subscription 
Amount (Rs.)

Annual 2750
For 3 years 6750
For 5 years 11000
Agency Discount 10%

Cheque / D.D. should be drawn in favour of 
“Pharma Times” payable at Mumbai and 
send to Indian Pharmaceutical Association, 
Kalina, Santacruz ( E ), Mumbai – 400 098. 
In case of outstation Cheques, please add 
Rs.75/- as Bank Collection charges.
Ignore this reminder in case you have already 
renewed your subscription for 2019.
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(Setup by Ministry of Commerce & Industry, Govt. of India)

Trade Enquiry for Pharma Raw Materials from Hong Kong

Pharmexcil has received Trade enquiry from Mr.Behzad Mirzaei, 
Asia Africa Committee Chairman of Hong Kong General Chamber 
of Commerce (HKGCC) through our Consulate General of India at 
Hong Kong for procurement ofPharma Raw Materials. Interested 
Members may contact directly as per the details given below;

Mr. Cliford Sequeira, 
Commercial Assistant, Consulate General of India, 
Hong Kong
Tel:  852-3970 9945 Fax: 852-2529 0421
E-mail: Commercesection.hongkong@mea.gov.in   

India Pavilion at KOREA PHARM & BIo, Kintex, Goyang, South Korea

Pharmexcil is organizing India Pavilion at Korea Pharm, being 
held at Korea International Exhibition Center (KINTEX), Goyang, 
South Korea. This is the 5th time Pharmexcil is participating 
in the event. Korea Pharm & Bio is an exhibition focused on 
APIs, Finished Dosage, Intermediates, Excipients, Formulations, 
Biopharmaceuticals, biosimilar, natural extracts, and Health 
ingredients. This is the only exhibition supported KFDA and Korea 
Pharmaceutical Industry (KPMA). For more details, please visit 
their website www.koreapharm.org
Korea and India have signed CEPA (Comprehensive Economic 
Partnership Agreement) in 2009 for duty-free access to each 

other's markets. India exported pharmaceuticals worth USD 96 
mn to South Korea during the year 2017-18. There is good scope 
for improving bilateral trade of pharmaceuticals between India 
and South Korea, particularly for APIs.
We now request the members to please block their diary for this 
important programme. The details of the costing of Stall and 
floor plan is being worked out and shall be communicated at 
the earliest.
For further details, Members may please contact
Mr.Murali Krishna, Joint Director atdd.smk@pharmexcil.com
Tel: 040-23735462/66.

Tender Enquiry for Healthcare Products from Dar-es-Salaam, Tanzania.

Pharmexcil has received Tender enquiry through our High 
Commission of India, Dar-es-Salaam, Tanzania, for procurement 
of Medicines from Medical Store Department, Dar-es-Salaam. 
Medical Stores Department (MSD) is an autonomous department 
under the Ministry of Health, Community Development, Elderly 
and Children of The United Republic of Tanzania. Please click the 
URL given for details.https://pharmexcil.com/uploadfile/ufiles/
msdtender.pdf

Interested Members may contact directly as per the details given 
below;
Director General
Medical Stores Department
P.O.Box 9081, Dar-es-Salaam, Tanzania.
Tel: +255-22-28608907
Fax:+255-22-2865819/4
E-mail: info@msd.go.tz, Website: www.msd.go.tz

Trade Enquiry from Turkey

Pharmexcil received a Trade Enquiry from RAD Pharmaceuticals, 
located in Istanbul Turkey, which is accredited distributor/
warehouse  for importation products that are orphan (over special 
patient named programme) diectly to MOH Turkey enquiring for 
the products. The company is looking to contact manufacturers 
with US FDA, EU or MHRA approvals and also Importers/exporters 
of branded drugs in India. Interested members may contact the 
company directly, whose details are given below:

Ms. Dilara ALPAR
Procurement Manager, Serifali Mah. Yunus Sok.
No:38/A 34775
Umraniye / Istanbul
Tel    : +90 216 527 66 14 -119 (int.)
Fax    : +90 216 527 66 18
Mobile : +90 541 782 47 63
E-mail : dilara@radecza.com, Web: www.radecza.com

 3rd edition of IPHEX AFRICA at Nigeria & BSMs at Uganda and Sudan

Pharmexcil is organizing 3rd edition of IPHEX Africa at Nigeria, 
proceeded by Business Meetings at Uganda and Sudan 
6-16th March, 2019, with the help of our local Missions in 
these countries.India's exports to these three countries have 
registered a positive growth during the last 3 years and have good 
potential to further enhance our exports. Despite some political/
economic disturbances in Sudan, our High Commission strongly 
recommends a Business delegation to Sudan as we need to 
continuously reinforce our efforts for not only maintaining but 
also gaining market share. Pharmexcil will assist the participants 
in booking tickets  and also in providing visa invitations from 

embassies / organizers. 
Interested members may fill up the delegate form using following 
link on or 20th January 2019. It may be noted that as per the 
directions of Government, Council is required to scrutinize 
the profiles of the interested companies and select genuinely 
interested exporters. Therefore, it is likely that some of the profiles 
may not be selected by the Council. For delegate form please 
click the blow URL.
http://pharmexcil.com/uploadfile/ufiles/1220157322_iphex_
africa_delegateform_2018-19.xlsx
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DRUG APPROVALS 
www.drugs.org

Ultomiris (Ravulizumab-cwvz) Injection
Company: Alexion Pharmaceuticals, Inc. 
Date of Approval: December 21, 2018 
Treatment for: Paroxysmal Nocturnal Hemoglobinuria
Ultomiris (ravulizumab-cwvz) is a long-acting C5 complement 
inhibitor for the treatment of paroxysmal nocturnal hemoglobinuria 
(PNH).

Inbrija (levodopa) Inhalation Powder
Company: Acorda Therapeutics, Inc. 
Date of Approval: December 21, 2018 
Treatment for: Parkinson’s Disease
Inbrija (levodopa) is an oral inhalation formulation of the approved 
drug levodopa for the treatment of OFF episodes in people with 
Parkinson’s disease taking a carbidopa/levodopa regimen.

ProAir Digihaler (albuterol sulfate) Inhalation Powder
Company: Teva Pharmaceuticals USA, Inc. 
Date of Approval: December 21, 2018 
Treatment for: Bronchospasm Prophylaxis, Asthma, Chronic 
Obstructive Pulmonary Disease
ProAir Digihaler (albuterol sulfate) is a beta2-adrenergic agonist 
indicated for the treatment or prevention of bronchospasm in 
patients with reversible obstructive airway disease, and the 
prevention of exercise-induced bronchospasm.

Elzonris (Tagraxofusp-erzs) Injection
Company: Stemline Therapeutics, Inc. 
Date of Approval: December 21, 2018 
Treatment for: Blastic Plasmacytoid Dendritic Cell Neoplasm
Elzonris (tagraxofusp-erzs) is a CD123-directed cytotoxin for 
the treatment of blastic plasmacytoid dendritic cell neoplasm 
(BPDCN).

Asparlas (Calaspargase pegol-mknl) Injection
Company: Servier Pharmaceuticals LLC 
Date of Approval: December 20, 2018 
Treatment for: Acute Lymphoblastic Leukemia
Asparlas (calaspargase pegol-mknl) is an asparagine specific 
enzyme indicated as a component of a multi-agent 
chemotherapy regimen for the treatment of acute lymphoblastic 
leukemia.

Motegrity (Prucalopride) Tablets
Company: Shire plc 
Date of Approval: December 14, 2018 
Treatment for: Chronic Idiopathic Constipation
Motegrity (prucalopride) is a selective serotonin type 4 (5-HT4) 
receptor agonist for the treatment of chronic idiopathic constipation 
(CIC) in adults.

Herzuma (Trastuzumab-pkrb) Injection
Company: Celltrion, Inc. and Teva Pharmaceutical Industries Ltd. 
Date of Approval: December 14, 2018 
Treatment for: Breast Cancer

Herzuma (trastuzumab-pkrb) is a HER2/neu receptor antagonist 
biosimilar to Herceptin indicated for the treatment of HER2-
overexpressing breast cancer.

Tolsura (Itraconazole) Capsules
Company: Mayne Pharma US 
Date of Approval: December 11, 2018 
Treatment for: Blastomycosis; Histoplasmosis; Aspergillosis
Tolsura (itraconazole) is an azole antifungal indicated for the 
treatment of certain fungal infections including blastomycosis, 
histoplasmosis and aspergillosis.

NEW PRODUCT LAUNCHES

Dr Reddy’s launches oral suspension drug in the US market
www.economictimes.indiatimes.com
Drug major Dr Reddy’s Laboratories has announced the launch 
of Sevelamer Carbonate for oral suspension, used for controlling 
serum phosphorus in patients with chronic kidney disease on 
dialysis, in the US market. The newly launched product is in 
the strengths of 0.8 g and 2.4 g packets, and is a therapeutic 
equivalent generic version of Renvela (sevelamer carbonate) 
for oral suspension, approved by the US Food and Drug 
Administration (USFDA). The Renvela brand and generic had US 
sales of approximately USD 101 million for the most recent 12 
months ending in October 2018.

Suven Life gets product patents from Brazil, Eurasia
www.economictimes.indiatimes.com
Suven Life Sciences has been granted a product patent by Brazil 
and Eurasia each for a new chemical entity (NCE) used in treatment 
of disorders associated with neurodegenerative diseases. These 
patents are valid through 2023 and 2034, respectively. The 
granted claims of patents are being developed as therapeutic 
agents useful in treatment of cognitive impairment associated with 
neurodegenerative disorders like Alzheimer’s disease, attention 
deficient hyperactivity disorder (ADHD), Huntington’s disease, 
Parkinson’s and schizophrenia.

Pfizer receives positive CHMP opinion for oncology biosimilar, 
ZIRABEV™ (Bevacizumab)
www.worldpharmanews.com
Pfizer Inc. has announced that the Committee for Medicinal 
Products for Human Use (CHMP) of the European Medicines Agency 
(EMA) has adopted a positive opinion, recommending marketing 
authorization for ZIRABEV™ (bevacizumab), a potential biosimilar 
to Avastin (bevacizumab). ZIRABEV is a monoclonal antibody for 
the treatment of metastatic carcinoma of the colon or rectum, 
metastatic breast cancer, unresectable advanced, metastatic or 
recurrent non-small cell lung cancer (NSCLC), advanced and/or 
metastatic renal cell cancer and persistent, recurrent or metastatic 
carcinoma of the cervix.The regulatory submission is supported 
with a comprehensive data package and evidencedemonstrating 
biosimilarity to the originator product. This includes results from 
the phase 3 REFLECTIONS B739-03 clinical comparative study, 
which demonstrated clinical equivalence and found no clinically 
meaningful differences between ZIRABEV and Avastin in patients 
with advanced non-squamous NSCLC. As part of the overall 
REFLECTIONS clinical trial program, ZIRABEV has been studied in 
approximately 400 subjects. ZIRABEV is Pfizer’s second therapeutic 
oncology biosimilar to receive a positive CHMP opinion from the 
EMA in 2018.
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Novartis receives European Commission approval for self-
administration of Xolair® across all indications.
www.worldpharmanews.com
The European Commission (EC) has approved Novartis’ Xolair® 
(omalizumab) prefilled syringe (PFS) for self-administration, 
allowing patients with severe allergic asthma (SAA) and chronic 
spontaneous urticaria (CSU) to administer their own treatment. 
With this approval, Xolair is the first and only biologic to offer 
the option of self-administration for SAA and CSU.Xolair, which 
targets immunoglobulin E (IgE). It is the first and only biologic 
to be approved in the European Union, Iceland, Norway, and 
Liechtenstein for self-administration for the treatment of SAA in 
patients 6 years of age and older that have difficulty in controlling 
their asthma symptoms and for CSU in patients 12 years of age 
and older who continue to have hives that are not controlled 
by H1 antihistamines. Studies in severe allergic asthma and 
chronic spontaneous urticaria have shown that appropriately 
trained patients can effectively self-administer Xolair at home. 
The efficacy of Xolair has been demonstrated in large-scale 
clinical trials and real-world studies. Xolair has been shown to 
reduce severe exacerbations and corticosteroid use in SAA, as 
well as rapidly reduce symptoms in CSU.The EC approval will allow 
patients with no known history of anaphylaxis to self-inject Xolair 
PFS, or be injected by a trained lay-caregiver, from the fourth dose 
onwards, if a physician determines that this is appropriate.The 
patient or the caregiver must have been trained in the correct 
sub-cutaneous injection technique and the recognition of the early 
signs and symptoms of serious allergic reactions.Administered 
via injection every two or four weeks, Xolair is widely used and 
well tolerated. With 13 years of physician experience in Europe 
and one million patient years of exposure, use of Xolair in SAA 
and CSU is supported by a wealth of evidence from randomized 
clinical trials and real-world studies. Anaphylactic reactions were 
rare in clinical trials (>= 1/10,000 to < 1/1,000) and via post-
marketing reports (approximately 0.2%).

Sun Pharma arm gets USFDA nod for epilepsy drug
www.economictimes.indiatimes.com 
Sun Pharmaceuticals Industries’ subsidiaries has received approval 
from the US health regulator to market Elepsia XR, an antiepileptic 
drug. The United States Food and Drug Administration (USFDA) has 
granted approval for the New Drug Application to a wholly-owned 
subsidiary of Sun Pharma for Elepsia XR in the strengths of 1,000 
mg and 1,500 mg. The product was filed from Sun Pharma’s Halol 
(Gujarat) facility. 

Janssen seeks USFDA nod for Stelara to treat moderately to 
severely active ulcerative colitis
www.pharmabiz.com
The Janssen Pharmaceutical Companies of Johnson & Johnson has 
announced the submission of a supplemental Biologics License 
Application (sBLA) to the US Food and Drug Administration (FDA) 
seeking approval of Stelara (ustekinumab) for the treatment of 
adults with moderately to severely active ulcerative colitis. Stelara 
is the first and only biologic targeting interleukin (IL)-12 and IL-
23 cytokines, which evidence suggests play an important role 
in inflammation associated with auto-immune conditions, such 
as ulcerative colitis. Stelara is approved in many countries, 
including the US, for the treatment of moderate to severe plaque 
psoriasis, active psoriatic arthritis and moderate to severe Crohn’s 
disease. The submission is based on data from the Phase 3 UNIFI 

global clinical development program, which included two studies 
(one induction and one maintenance study) evaluating the efficacy 
and safety of Stelara for the treatment of moderately to severely 
active ulcerative colitis in adults. Data from the Phase 3 induction 
study were recently presented at the 2018 American College of 
Gastroenterology and United European Gastroenterology Week 
annual meetings, and results from the phase 3 maintenance study 
will be presented at future scientific meetings next year. Stelara 
will offer a new mechanism of action that blocks IL-12 and IL-23 
proteins and thereby inflammation of the colon. More than five 
million people worldwide are living with Crohn’s disease and 
ulcerative colitis—commonly known as IBD. 

Cadila Healthcare arm gets USFDA nod for ulcer treatment 
injection
www.economictimes.indiatimes.com
Drug firm Cadila Healthcare’s subsidiary has received approval from 
the US health regulator to market Ranitidine injection, used to treat 
stomach and duodenal (intestinal) ulcers. Liva Pharmaceuticals, 
a wholly-owned subsidiary of Cadila Healthcare, has received 
approval from the US Food and Drug Administration (USFDA) for 
its supplemental abbreviated new drug application, Ranitidine 
Injection USP, 25 mg/mL, 2 mL single dose vials and 6 mL multi-
dose vials. The product will be manufactured at Liva Pharma’s 
manufacturing facility at Vadodara and is the first product to be 
approved from this site for marketing in the US.

Dr Reddy’s launches heartburn drug in US market 
www.economictimes.indiatimes.com
Dr. Reddy’s Laboratories has launched Omeprazole delayed-release 
tablets, used to treat frequent heartburn, in the US market.The 
company has launched Omeprazole delayed-release tablets in the 
strength of 20 mg, an over-the-counter (OTC) store-brand equivalent 
of Prilosec tablets, in the US.According to IRI data, the combined 
market of Prilosec OTC and private label omeprazole OTC products 
had US retail sales of around USD 492 million.

Alembic Pharmaceuticals gets USFDA nod for ophthalmic 
solution
www.economictimes.indiatimes.com 
Drug firm Alembic Pharmaceuticals has received approval from 
the US health regulator for Olopatadine Hydrochloride ophthalmic 
solution, used to treat allergic conjunctivitis. The company has 
received approval from the US Food and Drug Administration 
(USFDA) for its abbreviated new drug application (ANDA) 
Olopatadine Hydrochloride ophthalmic solution USP, 0.1%.The 
approved product is therapeutically equivalent to the reference 
listed drug product (RLD) Patanol ophthalmic solution, 0.1%, of 
Novartis Pharmaceuticals.According to IQVIA data, Olopatadine 
Hydrochloride ophthalmic solution has an estimated market size 
of USD 61 million.

Dr Reddy’s launches anti-coagulant drug in US market 
www.economictimes.indiatimes.com
Drug major Dr Reddy’s Laboratories has announced the launch 
of anti-coagulant drug Aspirin and extended-release dipyridamole 
capsules in the US market. The product is a therapeutic equivalent 
to generic version of Aggrenox (aspirin and extended-release 
dipyridamole) capsules. According to IMS Health data, Aggrenox 
brand and generic had US sales of approximately USD 182 million 
for the most recent 12 months ending in October 2018. Dr Reddy’s 
Aspirin and extended-release Dipyridamole capsules is available 
in 25 mg/200 mg strength with 60 count bottle size. Aggrenox is 
a trademark of Boehringer lngelheim.
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Strides gets USFDA nod to market laxative drug in US
www.economictimes.indiatimes.com
Drug firm Strides Pharma Science’s subsidiary has received 
approval from the US health regulator to market laxative 
Polyethylene Glycol 3350 and Electrolytes for Oral Solution. 
Strides Pharma Global, Singapore, has received approval for 
Polyethylene Glycol 3350 and Electrolytes for Oral Solution USP 
in the strengths of 236 grams/2.97 grams/6.74 grams/5.86 
grams/22.74 grams/4 Liter from the United States Food and Drug 
Administration (USFDA).The approved product is a generic version 
of GoLYTELY of Braintree Laboratories. With the current approval, 
Strides now offers a complete range of PEG 3350 Laxatives for the 
US markets comprising of three approved products addressing a 
combined prescription and OTC opportunity of USD 400 million as 
per IMS and IRI data.

Aurobindo Pharma gets USFDA nod for anaesthesia drug
www.economictimes.indiatimes.com
Aurobindo Pharma has received final approval from the US health 
regulator to market anaesthesia drug Vecuronium Bromide 
Injection. The company has received final approval from the 
US Food and Drug Administration (USFDA) to manufacture and 
market Vecuronium Bromide Injection in the strengths of 10mg 
and 20mg. The approved product is a generic equivalent of 
Organon’s Norcuron Injection. The product, used as part of general 
anesthesia to provide skeletal muscle relaxation during surgery or 
mechanical ventilation, will be launched in the last quarter of fiscal 
2018-19. Vecuronium Bromide Injection is also used to facilitate 
endotracheal intubation. According to IQVIA data, the approved 
product has an estimated market size of USD 11 million. This is the 
58th abbreviated new drug application (ANDA) to be approved out 
of unit IV formulation facility in Hyderabad used for manufacturing 
general injectable and ophthalmic products.

REGULATORY AFFAIRS
Sun Pharma arm gets relief from US court in patent infringement 
case
www.businesstoday.in
Sun Pharma's arm DUSA Pharmaceuticals has received relief from 
a US court in a patent infringement case.Massachusetts-based 
DUSA has been granted preliminary injunctive relief by a federal 
district court prohibiting defendants Biofrontera Inc, Biofrontera 
Bioscience GmbH, Biofrontera Pharma GmbH, and Biofrontera AGf 
from using its confidential and proprietary trade secret information. 
Earlier this year, DUSA, which is wholly-owned by Sun Pharma, filed 
a lawsuit against the Biofrontera defendants in the US District Court 
for the District of Massachusetts.The lawsuit alleged trade secret 
misappropriation and patent infringement of DUSA’s photodynamic 
therapy patents covering its product.

E-pharmacies group appeals ruling to shut down business
www.economictimes.indiatimes.com
A clutch of e-pharmacies have filed an appeal against a Madras 
High Court order asking online pharmacies to shut down operations 
and the Centre to notify regulations guiding the companies. 
The e-pharmacies have sought a stay. The court had asked 
e-pharmacies to stop business, raising alarm among private 
equity funds that have invested nearly Rs 300 crore in them. The 
health ministry has been directed to notify the proposed Drugs 
& Cosmetics Amendment Rules, 2018, at the earliest. Court has 
asked online pharmacies to obtain licences within two months from 
date of notification of the new regulations.

USFDA makes 22 observations post inspection of Lupin’s 
Mandideep facilities 
www.economictimes.indiatimes.com
Drug major Lupin said that the US health regulator has made a 
total of 22 observations after inspection of its facilities located at 
Mandideep in Madhya Pradesh. Lupin’s Mandideep location houses 
the company’s cardiovascular Pril API facilities, Cephalosporin 
API facilities and Cephalosporin solid oral dosage form facility. 
These inspections were carried out between November 26 and 
December 4, 2018. The inspection at unit-2, the Cardiovascular 
Pril API facilities closed with 4 observations. The inspection at 
unit-I, the Cephalosporin facilities closed with 10 observations 
for the Cephalosporin API facilities and 8 observations for the 
Cephalosporin solid oral dosage form facility.Lupin said the 
observations are largely procedural in nature with some gaps 
identified in the aseptic processing areas of the Cephalosporin 
API block and the company is confident of addressing them 
satisfactorily. There are no new drug master file and Abbreviated 
New Drug Application (ANDA) pending for review or approval from 
Lupin’s Mandideep facilities. 

USFDA completes Biocon’s Telangana plant inspection 
www.economictimes.indiatimes.com
The US health regulator has completed the inspection of 
biotechnology majorBiocon’s Telangana manufacturing facility 
without making any observations. The United States Food and Drug 
Administration (USFDA) conducted a good manufacturing practice 
(GMP) inspection of its active pharmaceutical ingredients (APIs) 
manufacturing facility at Telangana from December 12-14, 2018.
The inspection was concluded without any observations and no 
Form 483 was issued.

Lupin gets EIR from USFDA for Pithampur facility unit 
www.economictimes.indiatimes.com
Drug firm Lupin has received an Establishment Inspection Report 
(EIR) from the US health regulator for a unit of its Pithampur facility 
in Madhya Pradesh. The company received the EIR for unit 3 of the 
facility. The site was inspected from June 12-16, 2017.This was a 
pre-approval inspection for Albuterol Sulfate inhalation product. 
Lupin’s Pithampur facility manufactures dermatological products, 
dry product inhalers, and metered dose inhalers. The receipt of 
the EIR for our Pithampur unit 3 is an encouraging development. 
The US Food and Drug Administration (USFDA) issues an EIR to 
an establishment that is the subject of an FDA or FDA-contracted 
inspection when the agency decides to close the inspection. 

Health ministry rolls back National Policy for Treatment of Rare 
Diseases
www.pharmabiz.com
The Union health and family welfare ministry has rolled back 
the National Policy for Treatment of Rare Diseases, 2017 due to 
bureaucratic hurdles. The policy which aims to provide financial 
assistance for the treatment of rare diseases had been approved 
in May last year and announced this February by Union health 
minister JP Nadda. The Ministry in a notification on December 18, 
2018 stated that the central government has decided to review 
the policy in the light of new information and updates available/
received for further improvement and effective implementation. 
The policy shall be kept in abeyance till the revised policy is 
issued by the central government or till further orders, said the 
notification. According to reports, the health ministry has cited 
bureaucratic barriers and high costs to renege on its pledge to 
help treat patients, mostly children, with rare and expensive-to-
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treat diseases through a Rs.100 crore corpus announced last year. 
The goof-up came to light during a hearing in the Delhi High Court 
on November 30, 2018 which was adjudicating on a plea filed by 
some patients, when the government informed the court that it had 
realised that health is a state subject and that concurrence of most 
of the states had not been obtained before framing the National 
Policy for Treatment of Rare Diseases. It also told the court during 
the hearing that it had handed over the responsibility of the policy 
to the National Health Mission (NHM) before realising that such 
diseases fall under tertiary healthcare, whereas the mandate for 
the NHM is only for primary and secondary. 

3.36% of about 82,600 drugs samples found to be 
substandard
www.economictimes.indiatimes.com 
As many as 2,783 samples or 3.36 % of the total 82,599 samples 
tested by drug controllers of various states and Union Territories 
were declared substandard. Of the total, 236 samples or 0.28 per 
cent were declared spurious or adulterated. The government has 
taken various steps to curb the menace of substandard/spurious 
drugs and stringent penalties for manufacturing spurious drugs 
have been provided under the amended Drugs and Cosmetics Act, 
2008.The Cabinet Committee on Economic Affairs (CCEA) has also 
approved a proposal for strengthening drug regulatory system in 
India both under the Centre and States at a total expenditure of 
Rs 1,750 crore.

USFDA recommends regulatory action after Jubilant Life’s 
Roorkee plant inspection 
www.economictimes.indiatimes.com
The US health regulator has recommended a regulatory or 
administrative action after the inspection of Roorkee manufacturing 
facility of drug firm Jubilant Life Sciences.The FDA has classified 
the inspection of the Roorkee plant as ‘Official Action Indicated’, 
which means approvals of pending applications or supplements 
from this site maybe withheld. According to the FDA,Official Action 
Indicated means regulatory and/or administrative actions will be 
recommended against a facility after an inspection. In response 
to the USFDA inspection conducted at the Roorkee facility of 
solid dosage formulations during August 2018, the agency has 
informed to classify the inspection as OAI and that approvals of 
pending applications or supplements from this site maybe withheld. 
However, this will not have any impact on the existing revenues from 
operations from this facility. As per the guidelines, the company can 
engage within 40 days to get the agency’s decision downgraded 
from classifying as OAI.

EU court upholds EUR 13.96 million fine on Unichem Lab in 
Perindopril litigation 
www.economictimes.indiatimes.com
An European court has upheld the decision to impose a fine of EUR 
13.96 million (approx. Rs 113.50 crore) againstdrug firm Unichem 
Laboratoriesand its subsidiary by the European Commission (EC) in 
a litigation over blood pressure lowering drug Perindopril.General 
Court of the European Union has on December 12, 2018, rejected 
the appeals and has confirmed the fine of EUR 13.96 million.In 
2014, Lupin and Unichem Laboratories were among six global 
drug makers on which the European Commission had imposed 
a collective fine of EUR 427.7 million for striking deals to prevent 
entry of cheaper version of blood pressure drug Perindopril in the 
EU. European Commission had imposed a fine of EUR 13.96 million 
on Unichem Laboratories and its subsidiary. Niche Generics and 
Unichem then appealed the decision of the European Commission 

before the General Court of the European Union on September 22, 
2014.Niche is a wholly-owned subsidiary of Unichem Laboratories. 
The court also upheld a fine of EUR 40 million (over Rs 325 crore) 
on Lupin.

Government plans new rule to get patients compensation for 
defective medical devices
www.businesstoday.in
The government is planning to introduce amendments to the Drugs 
and Cosmetics Act, 1940 which will provide compensation to 
patients if they are sold a faulty medical device by a manufacturer 
or importer. The decision has been taken in the backdrop of the 
uproar caused earlier this year in India and abroad over defective 
hip implants from US-based Johnson & Johnson.The proposal to 
reimburse people affected by faulty medical devices will be taken 
up at the Drug Technical Advisory Board (DTAB) meeting. The 
proposal comes on the back of the controversy surrounding faulty 
hip implants sold by US-based Johnson & Johnson (J&J) to 4,700 
patients in India. Earlier this year, the articular surface replacement 
(ASR) hip implants manufactured by DePuy International Ltd - a 
subsidiary of J&J - were found to be faulty which resulted in higher 
instances of revision surgeries globally including India.

MERGERS, COLLABORATIONS AND ACQUISITIONS
Aurobindo Pharma arm enters pact to form JV in China with 
Luoxin 
www.economictimes.indiatimes.com
Drug firm Aurobindo Pharma’s arm Helix Healthcare BV has entered 
into a pact with Shandong Luoxin Pharmaceutical Group Stock Co 
to establish a JV firm in China to manufacture nebuliser inhaler and 
other products for China, the US and the EU. The percentage of 
shareholding in the joint venture company will be 30 per cent and 
70 per cent between Helix and Luoxin. The JV will also undertake 
contract manufacturing for non-nebuliser inhaler products.

Bristol-Myers Squibb and Boston Medical Center announce 
research collaboration to investigate markers of immuno-
oncology response and resistance
www.worldpharmanews.com
Bristol-Myers Squibb Company, and Boston Medical Center, a 
private, not-for-profit, academic medical center, have announced 
a multi-year joint research study to identify and analyze potential 
sensitivity and resistance markers in patients treated with 
standard-of-care checkpoint inhibitors. The comprehensive, 
multi-dimensional study will place an emphasis on uncovering 
mechanisms associated with lack of response to Immuno-Oncology 
(I-O) therapies, with the ultimate goal of identifying prognostic 
and potentially predictive I-O biomarkers in a variety of cancers. 
Through the study, researchers will explore the role of tissue and 
circulating biomarkers on treatment sensitivity and resistance. In 
addition, scientists will investigate the role of the microbiome as 
a potential predictive biomarker in patients receiving treatment 
with immune checkpoint inhibitors. Boston Medical Center serves 
a diverse patient population, with 70 percent of its patients 
coming from underserved communities. These patients are 
sorely underrepresented in current research studies. The two 
organizations will jointly conduct the research throughout the 
duration of the study, after which Bristol-Myers Squibb and Boston 
Medical Center may collaborate to publish results. Bristol-Myers 
Squibb opened its Cambridge R&D site, located in Kendall Square, 
on November 26, 2018.
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GSK reaches agreement to acquire TESARO, an oncology focused 
biopharmaceutical company
www.worldpharmanews.com
GlaxoSmithKline and TESARO Inc have entered into a definitive 
agreement pursuant to which GSK will acquire TESARO, an 
oncology-focused company based in Waltham, Massachusetts, for 
an aggregate cash consideration of approximately $5.1 billion (£4.0 
billion). The proposed transaction will significantly strengthen GSK’s 
pharmaceutical business, accelerating the build of GSK’s pipeline 
and commercial capability in oncology. TESARO is a commercial-
stage biopharmaceutical company, with a major marketed 
product, Zejula (niraparib), an oral poly ADP ribose polymerase 
(PARP) inhibitor currently approved for use in ovarian cancer. 
PARP inhibitors are transforming the treatment of ovarian cancer, 
notably demonstrating marked clinical benefit in patients with and 
without germline mutations in a BRCA gene (gBRCA). Clinical trials 
to assess the use of Zejula in “all-comers” patient populations, as 
a monotherapy and in combinations, for the significantly larger 
opportunity of first line maintenance treatment of ovarian cancer 
are also underway. These ongoing trials are evaluating the potential 
benefit of Zejula in patients who carry gBRCA mutations as well as 
the larger population of patients without gBRCA mutations whose 
tumours are HRD-positive and HRD-negative. Results from the first 
of these studies, PRIMA, are expected to be available in the second 
half of 2019.GSK also believes PARP inhibitors offer significant 
opportunities for use in the treatment of multiple cancer types. In 
addition to ovarian cancer, Zejula is currently being investigated for 
use as a possible treatment in lung, breast and prostate cancer, 
both as a monotherapy and in combination with other medicines, 
including with TESARO’s own anti-PD-1 antibody (dostarlimab, 
formerly known as TSR-042).In addition to Zejula, TESARO has 
several oncology assets in its pipeline including antibodies directed 
against PD-1, TIM-3 and LAG-3 targets.

Lupin partners with AbbVie to develop, commercialise novel 
oncology drug
www.economicimes.indiatimes.com
Drug firms Lupin and AbbVie have announced a partnership to 
develop and commercialize Lupin’s novel oncology drug to treat 
hematological cancers for an upfront fee of USD 30 million and 
up to USD 947 million on achieving certain milestones. Under the 
terms of the agreement, AbbVie will pay Lupin an upfront payment 
of USD 30 million (approx Rs 210 crore) for an exclusive licence 
to the programme. Upon successful completion of regulatory, 
development and commercial milestones, Lupin is eligible to 
receive total milestone payments of up to USD 947 million (approx 
Rs 6,655 crore). Additionally, Lupin will be entitled to receive a 
double-digit royalty on the sales of the product and will retain 
commercial rights to the programme in India. AbbVie has licensed 
Lupin’s MALT1 (Mucosa-Associated Lymphoid Tissue Lymphoma 
Translocation Protein1) inhibitor programme. Through this 
partnership, AbbVie gains exclusive global rights to develop and 
commercialize Lupin’s MALT1 inhibitors. AbbVie intends to pursue 
development across a range of hematological cancers,  many with 
limited current treatment options. 

Merck assigns Chimeric Antigen Receptor T-cell (CAR-T) rights 
to Intrexon
www.worldpharmanews.com
Merck, a leading science and technology company, has announced 
that it has evolved its agreement with Intrexon Corporation for 
the development of Chimeric Antigen Receptor T-cell (CAR-T) 

therapies, genetically engineered T-cells with synthetic receptors 
that recognize a specific antigen expressed on tumor cells. The 
agreement with Intrexon and its wholly-owned subsidiary, Precigen, 
Inc. enables Merck to continue to implement its focused R&D 
strategy, while maintaining an investment in the future potential 
of next-generation CAR-T development.Under the terms of the 
agreement, Merck will assign its exclusive CAR-T development 
rights to Intrexon. Merck will receive shares of Intrexon common 
stock valued at $150 million in exchange for assigning Intrexon 
its CAR-T rights.

RESEARCH
Cannabis-based compound may reduce seizures in children 
with epilepsy
www.worldpharmanews.com
Interest has been growing in the use of cannabinoids - the active 
chemicals in cannabis or marijuana - for the treatment of epilepsy 
in children. A recent Epilepsia analysis of relevant published studies 
indicates that this strategy looks promising. The analysis included 
four randomized controlled trials and 19 non-randomized studies, 
primarily involving cannabidiol, a particular type of cannabinoid 
that does not have psychoactive effects. Among randomized 
controlled trials involving children with severe forms of epilepsy, 
there was no statistically significant difference between cannabidiol 
and placebo in terms of freedom from seizures, sleep disruption, 
or vomiting. There was a statistically significant reduction in the 
median frequency of monthly seizures with cannabidiol compared 
with placebo and an increase in number of participants with at 
least a 50 percent reduction in seizures.

Scientists pave the way for saliva test for Alzheimer’s disease
www.worldpharmanews.com
University of Alberta scientists have identified three biomarkers for 
detecting mild cognitive impairment and Alzheimer’s disease in 
saliva samples. The research has promising results for application 
in a clinical setting. The research team combines expertise in 
metabolomics from Liang Li, professor in the Department of 
Chemistry, and neurodegenerative disorders from Roger Dixon, 
professor in the Department of Psychology.Li and Dixon examined 
saliva samples from three sets of patients, those with Alzheimer’s 
disease, those with mild cognitive impairment, and those with 
normal cognition. Using a powerful mass spectrometer, the pair 
examined more than 6,000 metabolites--compounds that are 
part of our body’s metabolic processes--to identify any changes 
or signatures between groups. In this analysis, they found three 
metabolites that can be used to differentiate between these 
three groups. A saliva test would prove useful in clinical settings 
for its ease and non-invasive nature. It also has the potential to 
detect neurodegenerative diseases earlier on, allowing for early 
intervention.

MIT engineers repurpose wasp venom as an antibiotic drug 
www.worldpharmanews.com
The venom of insects such as wasps and bees is full of compounds 
that can kill bacteria. Unfortunately, many of these compounds are 
also toxic for humans, making it impossible to use them as antibiotic 
drugs. After performing a systematic study of the antimicrobial 
properties of a toxin normally found in a South American wasp, 
researchers at MIT have now created variants of the peptide that 
are potent against bacteria but nontoxic to human cells.In a study 
of mice, the researchers found that their strongest peptide could 
completely eliminate Pseudomonas aeruginosa, a strain of bacteria 
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that causes respiratory and other infections and is resistant to 
most antibiotics.

Study finds elevated risk of certain rare blood cancers after 
chemotherapy for most solid tumors
www.pharmabiz.com
Findings from a new study by researchers at the National Cancer 
Institute (NCI) show that patients treated with chemotherapy for 
most solid tumors during 2000–2014 experienced an increased 
risk of therapy-related myelodysplastic syndrome/acute myeloid 
leukemia (tMDS/AML). The study, which used US population-based 
cancer registry data from NCI’s Surveillance, Epidemiology, and End 
Results (SEER) program and treatment information from the SEER–
Medicare database, was published December 20, 2018, in JAMA 
Oncology. NCI is part of the National Institutes of Health.Advances in 
treatment over the last several decades have resulted in improved 
survival for patients with many types of cancer. However, survivors 
may be at increased risk of developing a subsequent treatment-
related cancer. In this study, researchers aimed to quantify the risk 
of developing tMDS/AML, a rare but often fatal blood cancer, in 
patients treated with chemotherapy.Because tMDS/AML is rare, 
most data on the disease have come from case series, case–control 
studies, and clinical trials, which often include a relatively small 
number of tMDS/AML cases. When the researchers analyzed the 
risk of tMDS/AML by original cancer type, they found that risk was 
increased by 1.5-fold to more than 10-fold for 22 of the 23 solid 
cancer types investigated (all except colon cancer).These findings 
expand the groups of survivors at risk of tMDS/AML following 
treatment with chemotherapy because, in the past, excess risks 
were established only after chemotherapy for cancers of the lung, 
ovary, breast, soft tissue, testis, and brain/central nervous system. 
Among 165,000 patients in the SEER–Medicare database who 
received initial chemotherapy for a first primary solid cancer during 
the study period, 2000–2013, there was a substantial rise in use 
of platinum-based chemotherapy agents, from 57 % of patients in 
2000–2001, to 81 % of patients in 2012–2013. Platinum-based 
chemotherapy agents are known to increase risk of tMDS/AML.The 
researchers wrote that their study shows that continued efforts to 
minimize exposure to leukemia-causing chemotherapy agents and 
to develop effective and less toxic chemotherapeutic approaches 
are critical going forward.

Pediatric leukemia ‘super drug’ could be developed in the 
coming years
www.worldpharmanews.com
Northwestern Medicine scientists have discovered two successful 
therapies that slowed the progression of pediatric leukemia in 
mice, according to three studies published over the last two years 
in the journal Cell, and the final paper published Dec. 20 in Genes 
& Development. When a key protein responsible for leukemia, 
MLL, is stabilized, it slows the progression of the leukemia, the 
most recent study found. The next step will be to combine the 
treatments from the past two years of research into a pediatric 
leukemia “super drug” to test on humans in a clinical trial.The 
survival rate is only 30 percent for children diagnosed with MLL-
translocation leukemia, a cancer that affects the blood and bone 
marrow. Patients with leukemia have a very low percentage of 
red blood cells, making them anemic, and have approximately 
80 times more white blood cells than people without cancer.This 
MLL stabilization process discovered in the most recent paper 
could potentially work in cancers with solid tumors, such as breast 
or prostate cancer.

Sutimlimab shows promise for hard-to-treat, rare blood disorder
www.drugscontrol.org
In a first-in-human clinical trial reported in Blood, the investigational 
drug sutimlimab appeared to be effective in treating cold agglutinin 
disease, a rare chronic blood disorder for which there are currently 
no approved treatments. Cold agglutinin disease is caused by 
a malfunction in the immune system that causes antibodies - 
components of the immune system that are produced in the blood 
and help the body fight off disease - to mistakenly latch onto and 
kill red blood cells. The disease is a type of hemolytic anemia, a 
condition that occurs when the bone marrow can’t produce red 
blood cells as quickly as they are destroyed.In the study, sutimlimab, 
a specific C1s inhibitor, rapidly halted the destruction of red blood 
cells, increased hemoglobin levels, eliminated patients’ need for 
blood transfusions, and caused no serious adverse effects.

TREATMENTS THAT MADE HEADLINES IN 2018
In 2018, drugs for rare conditions such as beta-thalassemia 
and forms of amyloidosis made it onto the approval mainstage 
in addition to drugs for more common diseases such as cancer. 
The gene-editing technology CRISPR slowly made strides into the 
therapeutic realm, while drugs for Alzheimer’s disease continued 
to falter, leaving a wide gap that is still in need of filling.

Green Light
Onpattro 
Onpattro (patisiran) became the first RNA interference drug to 
win US Food and Drug Administration (FDA) approval. The drug 
works by silencing the gene that is responsible for a rare condition 
known as hereditary transthyretin-mediated amyloidosis, in which 
mutated forms of the transthyretin protein accumulate in the body 
and sometimes cause problems with heart and nerve function. 
The drug is produced by Massachusetts company, Alnylam and is 
approved only for the treatment of nerve damage associated with 
the disease. Another drug for the same condition, called Tegsedi 
(inotersen) and produced by Akcea Therapeutics, was approved 
by the FDA just two months after Onpattro’s approval in August. 
A third drug, tafamidis, was found to be effective in a clinical trial 
in reducing deaths and cardiovascular events associated with the 
same condition, regardless of whether it was caused by heredity 
or other factors. 

Typbar TCV
The World Health Organization approved a vaccine against typhoid 
fever called Typbar TCV, short for typhoid conjugate vaccine. It is 
the only vaccine deemed safe enough for use in infants starting 
at six months of age. The vaccine is produced by Hyderabad, 
India–based Bharat Biotech and is the first conjugate vaccine—a 
vaccine in which a weak antigen is attached to a strong antigen to 
elicit antibody responses—against the bacterial disease that affects 
up to 20 million people annually. 

Aimovig 
Amgen received approval for its migraine-prevention drug Aimovig 
(erenumab-aooe) this year. The treatment is the first in a new 
class of drugs that work by blocking the activity of the calcitonin 
gene-related peptide, or CGRP, which is known to increase in levels 
preceding the onset of some migraines. Nearly 40 million adults 
in the US suffer from migraines, of which roughly 75% are women. 
Aimovig was approved on the basis of three trials. In each of the 
studies, those who were treated with Aimovig reported having 
between one and three fewer migraines per month when compared 
with those who were on placebo.
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Lucemyra 
This year, Lucemyra (lofexidine hydrochloride) became the first non-
opioid treatment to win FDA approval for treating opioid withdrawal 
symptoms. Opioid withdrawal symptoms include anxiety, nausea 
and problems sleeping and often occur in those who stop taking 
opioid-based drugs, either prescribed or non-prescribed. Lucemyra 
may lessen the severity of these symptoms but not prevent them 
altogether, and the drug can only be used for up to two weeks at a 
time. Lucemyra works by reducing the release of norepinephrine, a 
neurotransmitter that is thought to influence opioid withdrawal. 

Epidiolex 
Epidiolex (cannabidiol) became the first marijuana-derived drug to 
receive approval from the FDA. The drug, which is manufactured 
by GW Research Limited, was approved to treat seizures caused 
by the rare diseases Lennox–Gastaut syndrome and Dravet 
syndrome in children aged two and older. Epidiolex is also the first 
approved treatment for Dravet syndrome. In September, the FDA 
announced that it had placed Epidiolex in Schedule V of the US 
Controlled Substances Act. Schedule V is the least restrictive of 
the schedule classes.

Orilissa 
Orilissa (elagolix) became the first oral treatment for endometriosis 
to win FDA approval in over a decade and the first-ever oral 
gonadotropin-releasing hormone (GnRH) antagonist for use in 
women with endometriosis. Other drugs for reducing severe-to-
moderate pain associated with endometriosis are usually oral 
contraceptives, non-steroidal anti-inflammatory drugs or opioids, 
and previous GnRH antagonists for endometriosis needed to 
be injected. Orilissa, which is sold by Abbvie, works by reducing 
the amount of estrogen and progesterone produced by the body 
and, by extension, reducing some of the pain associated with 
endometriosis.

CD19 CAR therapy 
Chimeric antigen receptor (CAR) therapy using the CD19 antigen 
continued to show its benefits after a long-term follow-up study 
found that patients with B cell acute lymphoblastic leukemia (ALL) 
had favorable remission and survival rates. Historically, 18–45% of 
patients with ALL have gone into remission, but in a follow-up study 
at Memorial Sloan Kettering Cancer Center conducted about two 
and a half years after patients received an infusion of CD19 CAR 
T cells, the patients were found to have a remission rate of 83%.
The median survival time of patients with ALL has typically been 
less than nine months, but in this study, that time was a little over 
a year, although patients who had a low disease burden (indicated 
by less than 5% of bone marrow being blast cells) had a median 
survival time of more than 20 months.

Biktarvy 
Gilead Sciences received FDA approval this year for its new 
anti-HIV medication Biktarvy, which combines the new integrase 
strand-transfer inhibitor (INSTI) bictegravir with the combination of 
emtricitabine and tenofovir alafenamide that was approved as the 
drug Descovy in 2016. INSTIs block the integrase enzyme, which 
HIV uses to insert itself into the DNA of the host. The FDA placed 
a black box warning on Biktarvy as it poses a risk to those who 
are co-infected with HIV and hepatitis B by possibly exacerbating 
hepatitis B infection should a patient stop taking Biktarvy. 

CustomFlex Artificial Iris  
The CustomFlex Artificial Iris is the first standalone prostheticiris to 

be approved by the FDA. The device is surgically implanted in adults 
or children whose iris is missing owing to a rare genetic disorder 
called aniridia or is otherwise damaged as the result of an injury. 
The silicone-based device can be customized by size and color 
according to the patient. The artificial iris was approved following 
a study in nearly 400 patients who had the prosthetic installed in 
their eyes. Light sensitivity is a common symptom for those with 
damaged irises, and more than 70% of the patients reported less 
sensitivity to light following the procedure.

BRCA1/BRCA2 (Selected Variants) Genetic Health Risk report 
The DNA-sequencing company 23andMe won FDA approval to 
market breast cancer risk reports directly to consumers as part 
of its portfolio of genetic tests. Of the more than 1,000 genetic 
variants in the BRCA1 and BRCA2 genes, the genes associated 
with an increased cancer risk, the test looks for three variants. The 
variants are most commonly found in those of Ashkenazi Jewish 
descent, according to the company, which was also clear in stating 
that the test is notintended to diagnose cancer.

Brainsway Deep TMS 
The latest indication to be approved by the FDA for treatment with 
transcranial magnetic stimulation (TMS) is obsessive– compulsive 
disorder. The FDA had previously approved TMS, which uses 
magnetic fields to stimulate the brain, for depression in 2008 and 
for some migraines in 2013. There are at least seven FDAapproved 
devices that use TMS to treat various neuropsychological conditions, 
but this approval marks the first non-invasive treatment approval 
for obsessive–compulsive disorder. 

Xtandi 
The FDA expanded the approval of Xtandi (enzalutamide) to include 
all forms of a particular category of advanced form of prostate 
cancer that continues to grow despite low levels of the androgen 
hormone. Early forms of prostate cancer depend on high levels 
of androgen, but when the cancer stops responding to first-line 
therapy, which involves reducing androgen levels, the cancer 
progresses to the more advanced stage despite lowered hormone 
levels. Previously, Xtandi was only approved for metastatic forms 
of the disease. In a trial comparing metastasis-free survival, those 
who received Xtandi survived, generally, for about three years post-
treatment when compared to those on placebo, whose median 
survival time was a little under 15 months. 

Emgality 
Emgality (galcanezumab) won FDA approval this year for use 
in people who are prone to getting migraines. The drug is a 
monoclonal antibody that works by blocking CGRP from binding 
to its receptor. CGRP levels are known to increase at the start of 
migraine headaches and subside at the end. Emgality is thought 
to work by stemming the rise in CGRP levels to prevent the onset 
of migraines. Eli Lilly, the company producing Emgality, also 
announced that patients with commercial insurance will be eligible 
to receive the drug at no cost for up to a year.

Yellow Light

Natural Cycles
The contraception app Natural Cyclesreceived FDA approval 
and also from the European Unionin 2017. In January 2018, the 
companywas reported to the Swedish MedicinesAgency (EMA) 
after more than 35 unwantedpregnancies were reported by 
womenusing the app. The EMA concluded an investigation of the 
company in early September 2018 and found that the total number 
of unwanted pregnancies reported by app users between January 
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and June 2018—more than 660—still fell within the company’s 
reported failure rate of roughly 7%. Thecompany relies on basal 
body temperaturemeasurements that the user puts into theapp. 
Factors beyond ovulation—such asstress and infections—can affect 
a woman’sbasal body temperature, so relying ontemperature alone 
can skew conclusionsabout ovulation.

Apple Watch
The Apple Watch received FDA clearanceas a medical device 
owing to its new heart rate tracker, a feature that Apple unveiledin 
September 2018. The FDA cleared the watchas a class II 
medical device, which meansthe device is intended to diagnose 
or treat amedical condition while posing minimal riskto users. 
Physicians say that the device couldbe useful in helping those with 
undiagnosedconditions, like an irregular heart rhythm,become 
aware of potential problems. Onthe flipside, some cardiologists 
worry thatthe device may trigger unnecessary visits tothe hospital 
and provoke anxiety, especiallysince the range of what’s considered 
‘normal’heart rate can vary widely.

Bacteriophage Therapy 
The FDA gave approval to Baltimore-based company Intralytix 
to begin phase 1/2 trials of bacteriophage therapy against 
inflammatory bowel disease (IBD). The idea behind bacteriophage 
therapy is to use a virus that is capable of targeting and infecting 
problem bacteria, in this case the Escherichia coli bacteria that 
are especially problematic in those with Crohn’s disease. The 
viruses are not thought to pose a problem to human hosts, but 
no phage therapy has yet been approved by the FDA. Intralytix is 
developing the phages along with Ferring Pharmaceuticals and will 
be conducting the trials at Mount Sinai Hospital in New York. 

MGL-3196 
An oral medication for the treatment of non-alcoholic steatohepatitis 
(NASH) demonstrated a reduction in liver fat levels in a phase 2 
trial with NASH patients. MGL-3196, which is being developed 
by Pennsylvania-based Madrigal Pharmaceuticals, is a thyroid 
hormone receptor β-selective agonist and works by reducing 
cholesterol levels. In the latest trial, 39% of those in the treatment 
group experienced complete resolution of their disease compared 
to 6% of those in the placebo group. Similarly, those in the treatment 
group experienced 37% reduction of liver fat, compared to roughly 
9% reduction in the placebo group.

Beta-thalassemia drugs 
Two different therapies against beta thalassemia, a condition that 
affects roughly 1 in 100,000 people around the world. Celgene and 
AcceleronPharma, the makers of luspatercept, announced that a 
phase 3 trial testing the drug against transfusion-dependent beta-
thalassemia had achieved its primary endpoint in two different 
trials. In one trial, called MEDALIST, those on luspatercept were 
able to achieve the endpoint of not needing a red blood cell 
transfusion for at least two months during the first half year of 
treatment when compared with placebo. In another trial, patients 
who received luspatercept required fewer transfusions during the 
first three months of treatment and less blood per transfusion 
during the second three months of treatment when compared 
to placebo. The second betathalassemia treatment to show 
promise was CRISPR Therapeutics and Vertex Pharmaceuticals’ 
CTX001. The companies launched a phase 1/2 trial in Germany 
to test CRISPR-based treatment, making the trial the first from 
US companies to test a therapy that is based on the gene-editing 
technology. 

BAN2401 
Eisai and Biogen announced positive results for the monoclonal 
antibody BAN2401, which works by finding amyloid-beta fibrils in 
the brains of those with Alzheimer’s disease. A phase 2 study in 
nearly 900 patients with Alzheimer’s disease found that BAN2401 
reduced amyloid plaques when administered at each of five 
different doses, with a median reduction of 70 units as measured 
on the Centiloid scale, which was developed to help Alzheimer’s 
researchers track amyloid plaque levels on brain scans. The study 
found seemingly conflicting results when it came to the slowing 
down of cognitive decline: one measure found a nearly 30% 
reduction at the highest dose of BAN2401 when compared to 
placebo, while another measure failed to demonstrate a statistically 
significant benefit over placebo. 

SPK8011 
Spark Therapeutics’ hemophilia A drug SPK8011 suffered a 
setback after two patients in a phase 1/2 trial to test the drug 
suffered unexpected immune responses. The two patients in a 
12-patient trial experienced a reduction in the levels of clotting 
factors in their blood, putting them at risk for serious bleeding. 
Both patients were given steroidal treatment, although one of 
the patients wasn’t immediately responsive and needed to be 
hospitalized. Five other patients in the trial also needed steroidal 
treatment to stabilize their conditions. Across all 12 participants, 
however, the company reported a 97% reduction in the number of 
bleeding events they had per year.

Red light
Sildenafil 
A Dutch study testing the use of sildenafil, the generic form 
of the drugs Viagra and Revatio, in pregnant mothers stopped 
the trial following the death of 11 babies. The trial was testing 
whether sildenafil, when given to pregnant women, could 
improve the fate of babies who were at risk of being born 
severely underdeveloped. More than 180 mothers were treated 
over three years, and 11 babies died from a form of high blood 
pressure in the lungs. 

Zinbryta
Biogen and Abbvie decided to pull the multiple sclerosis drug 
Zinbryta (daclizumab) from market after patients taking the drug 
developed serious neuroinflammatory conditions. Patients in 
Germany and Spain developed conditions such as encephalitis and 
meningoencephalitis, and the companies decided to halt worldwide 
marketing of the drug following a total of 12 such cases. 

BACE inhibitors 
BACE, short for beta-site amyloid precursor protein–cleaving 
enzyme, inhibitors suffered serious setbacks again this year when 
three different BACE inhibitors failed to show efficacy in trials. In 
February, Merck pulled the plug on a trial evaluating verubecestat 
in those with mild-to-moderate Alzheimer’s disease after an 
external committee concluded that the drug would fail to achieve 
any benefits. Similarly, Janssen ended development of its BACE 
inhibitor atabecestat for people who have late-onset preclinical-
stage Alzheimer’s disease after two trials with more than 600 
people found evidence of liver toxicity in those who were given the 
drug. Finally, Eli Lilly and AstraZeneca announced that they would 
be ending two phase 3 trials of the molecule lanabecestat when 
an analysis showed the drug would likely fail to meet its efficacy 
endpoint.
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IPA Gudlavalleru Local Branch
Induction of IPA Gudlavalleru Local Branch
The Krishna IPA Gudlavalleru Local branch was inaugurated on 
28th December, 2018 at V. V. Institute of Pharmaceutical Sciences, 
Gudlavalleru. The association was inaugurated by Dr.T.V. Narayana, 
President, IPA, India, Dr. P. Rajeswara Rao, President, IPA, AP State 
Branch, Dr. S. Vidyadhara, Chairman, Education Division, IPA, 
Dr. Rao V.S.V Vadlamudi, President, Commonwealth Pharmacist 
Association, Dr. K. Venkata Ramana, CEC member, IPA, Dr. M. 
Prasad Rao, Secretary, IPA, AP State Branch and Dr. P. Srinivas 
Babu, Vice-President, IPA AP State Branch. The President of IPA 
Gudlavalleru Local Branch, Dr. A. Lakshmana Rao, Principal, 
V.V.Institute of Pharmaceutical Sciences (VVIPS) addressed the 
gathering.

IPA President, Dr. T.V. Narayana outlined the various divisions and 
objectives of IPA. The main motto of IPA is to focus on the image of 
pharmacist and to encourage the students to bring out their talent. 
He described that the Pharmacy profession is placed 4th position 
among the first 10 professionss. Addresssing the students the Chief 
Guset Dr. T.V.Narayana said that Sincerity, Honesty and Patience 
in learning are the successful steps for a remarkable victory. He 
announced the IPA Gudlavalleru Local Branch Adhoc committee 
members. The members IPA Gudlavalleru local branch were Dr. A. 
Lakshmana Rao, President, Dr. A. Ravi Kumar, Vice-President, Dr. 
P. Bharghava Bhushan Rao, Hon. Secretary, Mr. K. Srikanth Kumar, 
Hon.Treasurer, Dr. Peda S.R.CH.N.P. Varma D, Council Member-1, 
Dr. K. Narendra Kumar Reddy, Council Member-2 and Dr. D. 
Sharmila, Council Member-3. IPA Education Division Chairman, 
Dr. S. Vidyadhara instructed the students to concentrate on new 
trends in pharmacy profession and should increase the intensity in 
research areas. Commonwealth Pharmacist Association President, 
Dr. Rao V.S.V Vadlamudi speaking on this occasion stated that IPA 
provides a platform for development of  the pharmacy profession 
and helps to recognize the pharmacist’s service globally. The 
program ended with Vote of Thanks. 
National Conference on “New Frontiers & Conceptual Advances in 
Pharmaceutical Sciences”
V. V. Institute of Pharmaceutical Sciences (VVIPS), Gudlavalleru, 
in collaboration with Indian Phamaceutical Association (IPA) 
organized a one day National Conference on 28th December, 
2018. The theme of the Conference was “New Frontiers and 
Conceptual Advances in Pharmaceutical Sciences”. The 
inauguration ceremony commenced with lighting of lamp by Chief 
Guest Dr.T.V. Narayana, President, IPA, India, Distinguished guest 
Dr. P. Rajeswara Rao, President, IPA, AP State Branch, Guests of 

IPA Maharashtra State Branch
Workshop on “Training on Current Regulatory Global Scenario”
The 2nd  One Day Workshop on “Training on Current Regulatory 
Global Scenario” was organized by IPA-MSB on 6th December, 2018 
with the support of  Taloja Manufacturers Association (TMA) in TMA 
Hall, Taloja, MIDC, Raigad. Mr. Girish Hukare, Asst. Commissioner, 
FDA Maharashtra, inaugurated the workshop. Dr. N. Sivaprasad, 
President, IPA-MSB emphasized on the need of continuous training 

and the importance of good pharmacy practice. Mr. G.Hukare, Mr. 
V. K. Biyani, Mr. Sahebrao Salunkhe, Former Asst. Commissioner, 
FDA Maharashtra,  Mr. Sandip Shah, Mr. H. H. Pandit, Mr. Manish 
Bhatkar and  Mr. Deepak  delivered excellent talk on various 
aspects of regulatory such as water quality, risk evaluation, filing 
of online application, etc. It was suggested by the experts and 
participants to IPA MSB to organize regular evening lectures on 
the similar topics  at frequent intervals  by  the support of  Taloja 
Manufacturers Association. Mrs. Archana Gaikwad compeered the 
workshop in a thought provoking manner. Mr. Santosh Ghodinde, 
Hon. Treasurer of IPA-MSB and his team : Mr. Umesh Tiwari, Mr. 
Sushil Shinde, Mr. Raju Patel and Mr. Mathew Abreo made excellent 
logistics arrangements. Dr. Mohan Kale, Mr. Leeladhar Patil and 
other eminent professionals from Raigad Dist. discussed about the 
need of initiating IPA Raigad Local Branch under the mentorship 
of Mr. Sahebrao Salunkhe. The workshop was concluded with the 
Vote of Thanks by Dr. N. Sivaprasad. 

honour Dr. S. Vidyadhara, Chairman, Education Division, IPA and 
Dr. Rao V.S.V Vadlamudi, President, Commonwealth Pharmacist 
Association. The conference was presided by Dr. A. Lakshmana 
Rao, the Convener of conference and Principal, V. V. Institute 
of Pharmaceutical Sciences. Dr. P. Rajeswara Rao deliverd a 
talk on “Biophenols and their role in health care system-New 



       Pharma Times - Vol. 51 - No. 01 - January  2019      51

IPA Pune Local Branch
Award Ceremony 2018
IPA  Pune Local Branch Annual Awards 2018 Ceremony was held 
on 19th October, 2018 in Pune. Dr. S.L. Bodhankar, Professor, 
Poona College of Pharmacy was honoured with “IPA Pune Life 
time Achievement Award 2018” for his significant contribution 
in academics. Prof. B. R. Mardikar a senior academician and 

researcher was honored with “Pharmacist Friend 2018” Award 
for her significant contribution to the pharmacy profession and 
research. Prof. T.V. Narayana newly elected IPA President, India 
was felicitated by Shri. Mahesh Zagde, former commissioner, FDA, 
Maharashtra, chief guest for the function. Mr. Prashant Hambar, 
President, IPA, Pune, Dr. M. J. Patil, Vice President Mr. Sachin 
Itkar immediate past president, Dr. Atmaram Pawar, Secretary Dr. 
Chandrakant Kokare, Dr. L. Sathynarayanan, Dr. Dilnawaz Pathan, 
Convener, NPW 2018 and branch office bearers, resource persons 
from industry, teachers and students attended the ceremony.

IPA Mangalore Local Branch
Industry-Academia Interaction and Guest Lecture on IPR
IPA Mangalore Local Branch in association with Srinivas College of 
Pharmacy, Valachil, organized an Industry academia interaction on 
10th December, 2018. On this occasion, a guest lecture on “Recent 
trends in Pharma industries and IPR" was organized.  Dr. K.R.P 
Shenoy Chief Technical officer, Dossier solutions & Services LLP, 
Bangalore spoke about the topic.

Kairana Pharma Rally on Diabetes And Drugs Awareness
IPA Mangalore Local Branch in association with Srinivas College 
of Pharmacy, Valachil organized Kairana Pharma Rally on 14th 
November, 2018. This rally was flagged off by Prof. Vasudev Shet, 
Head of the department, Srinivas School of Architecture, Valachil. 
The rally included Tiger Dance, Nasik Band and South Indian 
traditional attire by  the students. Dr. Annayya Kulal, Medical 
Officer, Srinivas Group of colleges and Dr. Kumar Prasad S A, 
Associate professor, SCP explained the significance of family values, 
traditions and traditional festivals of India with audio-visual aids.Dr. 
A.R.Shabaraya, Principal, SCP & President, IPA, Mangalore Local 
Branch, gave an insight into the  role of Pharmacists, medication 
and complications of diabetes. Dr. E.V.S. Subrahmanyam, Professor, 
SCP & Vice President IPA was present on this occasion.

Swachh Bharat Abhiyan
Srinivas College of Pharmacy in association with IPA Mangalore 
Local Branch organized Swachh Bharat Abhiyan at Valachil Campus 
on 17th December, 2018. Dr A.R.Shabaraya, Principal and Director, 
Srinivas College of Pharmacy and President, IPA Mangalore Local 
Branch, Dr. E.V.S. Subrahmanyam, Vice President, IPA Mangalore 
Local Branch & HOD Department of Pharmaceutical Chemistry, 
Srinivas College of Pharmacy, IPA Executive committee members 
and NSS coordinator, Mr. Abhishek. P were present during the 
function.

Professor Prem Chand Dandiya Endowment Trust (PCDE Trust) 
was established in 1991 by his students and former colleagues 
to propagate the scientific fervor of the Man. The trust has 
been organizing annual orations since 1992 by inviting eminent 
medical and pharmaceutical scientists to deliver the same. As 
a further step towards achieving the objectives of the trust, two 
Best Publication awards have been instituted (since 1996-97) 
by the Trustees. These include Motan Devi Dandiya Prize for the 
Best Research paper and / or Review article / Book publication 
in Pharmacy and Pharmaceutical Sciences and Chandra Kanta 
Dandiya Prize in Pharmacology, respectively. These awards 
will comprise of a Scroll of Recognition and a cash prize of 
Rs.20,000/- each.  Awards would be delivered at a suitable 
function and recipients would br provided suitable travel and 
stay support.  
Prospective entries for Best Publication Awards for Biennium 

Prof. Prem Chand Dandiya Endowment Trust 2017 and 2018  
Biennial Best Publications Awards 

2017 and 2018 accompanied by the reprints/copies of published 
research/review article / Books published during 2017 and 2018 
along with the CV and photograph(s) of the Contributor (s) are 
invited from those not over 55 years in age. In case of co-authors, 
a certificate of no claim (disclaimer) by the co-author(s) should 
be attached. The Trust will not be responsible for any claim by 
the co-authors in case of dispute. The applications should reach 
to: Prof. J.S. Bapna, MD, PhD, FAMS. # 202, The Park Central 
Apts, Hirabagh, Rambagh Road, Opp. Laxmi Vilas Hotel, JAIPUR 
302 004. The last date for receiving the applications is 31st  
March, 2019. 
All entries received in time would be referred to the Expert 
Committee whose decision in this matter will be final. If there is 
a reasonable closeness in quality of publication(s) between the 
top ranking publication(s) and the second best publication(s), a 
Certificate of Merit may be awarded to the runner-up. 

Perspective”. Later the first issue of pharma vision, official 
News letter of VVIPS and CD containing scientific abstracts were 
released by all the eminet guests on the dais. The program ended 
with Vote of Thanks.
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November, 2018, at MIT. Dr. J. N. Jha, Principal, MIT, inaugurated the 
celebration. Prof. S.N.Sharma, Prof. N. Shailesh, Dr. L. K. Chaudhary, 
Sri. N.R. Baranwal, H.O.D, MIT, Sri. Sanjiv Rai, President and Sri. R. 
Bandyopadhyay, Hon. Secretary, IPA Bihar State Branch, teachers 
and pharmacy students of MIT spoke on the occasion. Various 

activities of the 
b r a n c h  s u c h 
as awareness 
c a m p s  o n 
responsible use 
of  medicines, 

prevention, Free Health Check- Up camps and voluntary Blood 
Donation Camps were organized. On 22nd November 2018, Award 
distribution ceremony was held at Govt. Pharmacy Institute, 
Agamkuan, Patna, inaugurated by Hon’ble Minister of Health and 
Family Welfare, Government of Bihar, Sri. Mangal Pandey. Sri. Bimal 
Chandra Jha & Sri. Jagjeet Singh were awarded the “S. Laskar – 
IPA Bihar Award”. 57th NPW celebrations concluded with a cultural 
program by students of GPI, Agamkuan, Patna.

IPA Channapatna Local Branch
57th National Pharmacy Week was celebrated at Dr H.L.Thimme-
gowda College of Pharmacy, Karnataka in association with 
IPA-Channapatna Local Branch on 22nd November, 2018. Miss. 
Monika, Student Co-ordinator welcomed the gathering. Dr Ramesh, 

President, IPA Local Branch, Dr. Ashok Kumar D, Secretary, IPA, Local 
branch and Dr Gurumurthy, HOD, Department of Pharmaceutical 
Chemistry addressed on the theme, “Pharmacists for a Healthy 
India”. Programs such as elocution competition, pharma quiz and 
drawing competition were conducted and it was coordinated by  
Dr. Syed Asar Nizami during the occasion. The Student Co-ordinator 
Miss Bhavya gave the Vote of thanks. 

IPA Enikepadu Local Branch
National Pharmacy Week, 2018 was celebrated from 18th 
November, 2018 to 24th November, at Vijaya Institute of 
Pharmaceutical Sciences for Women, IPA Enikepadu Local Branch, 
Enikepadu, Vijayawada with great fervor. The celebrations began 
with the inaugural speech by Dr. T. Uma, Consultant Gynecologist, 
Sentini Hospitals, Vijayawada. The topic "Health and Adolescent 

NPW IPA Assam State Branch
Dibrugarh University celebrated 57th National Pharmacy week 
on 16th November, 2018 & 17th November, 2018. Prof. Ranjit 
Tamuli, Vice Chancellor of Dibrugarh University inaugurated the 
program. Dr. B.B. Kakoti, Secretary, IPA Assam State Branch, Prof. 
D. Chetia, Head of Department of Pharmaceutical Sciences and 
Prof. B. Mazumder, President, IPA Assam State Branch spoke on the 

occasion. Various 
programs such 
as Health Camp, 
Quiz Competition, 
A l u m n i  M e et , 
Cultural program 
were organized 
and a Souvenir 

‘Pharma’ was inaugurated, featuring articles from various writers 
and students. Tests like Lipid Profile, Glycosylated Hb test, Serum 
Uric acid, ECG were done and medicines were provided free 
of cost. Dr. H. K. Sharma, Associate Professor, Department of 
Pharmaceutical Sciences, Dibrugah University and Dr. B.P.Sahu, 
Assistant Professor, Girizananda Institute of Pharmaceutical 
Sciences Guwahati have been nominated as  'Central Executive 
council members of IPA' from IPA Assam State Branch.

IPA Bengal State Branch 
57th National Pharmacy Week was celebrated by the IPA Bengal 
Branch from 18th November, 2018 to 25th November, 2018 
on the theme ‘Pharmacist for Healthy India’. Various awards 
such as memorial Gold Medal award, Dr. Bakul Bhaduri award 
were presented on 19th November. Blood donation camps were 
organised by various Institutes of Pharmacy. The department of 

57th National Pharmacy Week Celebration-2018

IPA Bihar State Branch
IPA Bihar State Branch celebrated 57th  National Pharmacy Week 
in collaboration with, Institute of Technology, Muzaffarpur, on 19th  

Pharmaceutical Technology of JIS University organised a rally. An 
interactive session was held on “Rejuvenation of Pharmaceutical 
Industry of West Bengal”. At the Brainware University campus, 
students and faculties participated in an awareness rally from 
Brainware Campus to Barasat District Hospital. An inter-college 
quiz competition was held. At Calcutta Institute of Pharmaceutical 
Technology and Allied Sciences, Uluberia, a cultural program 
was organised by the members of IPA Bengal Branch. At DSP 
Main Hospital Conference, Durgapur a speech was delivered 
on “Cardiovascular Diseases & it’s Preventions” & on “Role of 
molecular modeling on drug therapeutics”. A rally was organized 
by the pharmacists.
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IPA Hanamkonda Local Branch
In the honor of 57th National Pharmacy Week, the students of 
St. Peter’s Institute of Pharmaceutical Sciences, Hanamkonda, 
Warangal, Telangana State celebrated the week with enthusiasm. The 
event was inaugurated by lighting the lamp followed by prayer song 
and welcome 
d a n c e  b y 
Ms. Srujana. 
T h e  d a y 
c o n t i n u e d 
w i t h  a 
Pharmaquiz. 
The students 
t o o k  a n 
active part in educational competitions like Patient Counselling 
and Medication labelling and poster presentations on Emerging 
Technology in Medical Sciences. The students executed a public 
awareness rally with a flash mob on 'Roles and Responsibilities 
of Pharmacists for a Healthy India'. The students participated in 
a pharmacy motif painting competition and other activities like 
Newspaper challenge, Best out of Waste, Odd one out and Tug of 
war. The National Pharmacy week celebrations concluded with prize 
distribution ceremony. 

Girls" educated the pharmacy students to play a better role as 
responsible pharmacists in the society.  From 19th November, 2018 
to 24th November, 2018 Pharm D students pursuing IV year visited 
the degree colleges in Vijayawada to propagate the importance 
of Pharmacists for a healthy India.The Powerpoint presentations 
enlightened the students of Vijaya Institute of Technology for 
Women, Sri Durga Malleswara Siddhartha Mahila Kalasala, Potti 
Sriramulu Chalavadi Mallikarjunarao College of Engineering & 
Technology, Velagapudi Ramakrishna Siddhartha Engineering 
College and Sarada Junior College. On 21st November, 2018 
college organized a Health Camp at Pedaparupudi, A.P. under the 
guidance and support of Smt. Gadde Anuradha, Chair Person, Zilla 
Parishad, Krishna District. Students of II and III Pharm D examined 
200 patients for various lifestyle diseases like hypertension 
and diabetes along with BMI and blood grouping tests. On 22nd 
November, college organized Pharma Book Exhibition in association 
with Pharma Book Syndicate, Vijayawada, followed by Training 
on Fire Safety on 23rd November. The session was conducted in 
collaboration with Sri Jhonson G. MD, Fire & Safety Engineers, 
Vijayawada – 2. Valedictory Session on 24th November was graced 
by Sri B.S. Sri Krishna, Secretary, SRK Foundation, Enikepadu, 
Vijayawada. The session concluded with Prize Distribution.

IPA Pune Local Branch
National Pharmacy Week, 2018 was held on 19th October, 2018 
in Pune. IPA Pune Local Branch in association with pharmacy 
institutes and community pharmacist of Pune celebrated National 
Pharmacy week from 26th September to 1st October, 2018. Shri. 
Prof. T.V. Narayana, IPA President and Shri. Mahesh Zagde, Former 
Commissioner, FDA, Maharashtra were the Chief Guest and Guest 
of Honour respectively. In NPW 2018, overall winner and runner 
up institutes were awarded with general championship 2018. 
MCE’s Institute of pharmacy and Padm. D.Y. Patil Institute of 
Pharmacy secured first and second position respectively in Diploma 
category. AISSMS College of Pharmacy, Pune won the General 
championship of UG. Poona College of pharmacy, D.Y.Patil institute 

of pharmaceutical education and research, Pimpari, Allana College 
of pharmacy, and Sinhgad institute of pharmacy were the runner 
up. In Post graduate category, Poona College of pharmacy secured 
first position while AISSMS College of Pharmacy Pune secured 
second rank. Mr. Prashant Hambar President IPA Pune, Dr. M. J. 
Patil, Vice president, Mr. Sachin Itkar immediate past president, 
Dr. Atmaram Pawar, Secretary Dr. Chandrakant Kokate, Dr. L. 
Sathynarayanan, Dr. Dilnawaz Pathan convener NPW 2018 were 
present on the Dias. A report of IPA Pune Local Branch activities 
was released on this occasion. 

IPA Anand Local Branch
Anand Pharmacy College celebrated 57th National Pharmacy Week  
having theme “Pharmacists for a healthy India” under the banner 
of Indian Pharmaceutical Association  Anand Local Branch and 
Anand Pharmacy 
College on 30th 
July, 2018. Dr. 
Ve e n a  Pa te l , 
Hon. Secretary, 
IPA Anand Local 
B r a n c h  w a s  
coordinator of 
the event. Smt. Jyotsana ben Patel, Hon. Secretary, Shri Ramkrishna 
Seva Mandal congratulated all team members and students for 
active participation and making event successful.

IPA Mangalore Local Branch
IPA Mangalore Local Branch in association with Srinivas College 
of Pharmacy, Valachil, observed National Pharmacy Week 10th 
December, 2018 to 16th December, 2018. Sri. Premanath Shenoy, 
President, IPA Karnataka State Branch, Bangalore was the Chief Guest 

of the inaugural 
function on 10th 
December, 2018. 
S h r i  S h e t t y 
Managing Director 
of Sai Radha group 
was felicitated for 

his work. Dr. A.R.Shabaraya, Principal, Srinivas College of Pharmacy 
& President, IPA, Mangalore Local Branch, in his presidential 
remarks exhorted the young Pharmacists about reducing the 5 
Ds diseases, disability, dissatisfaction, dysfunction and death rate 
to build a healthy India. Guests of honor, Shri Shankar Naik, Asst. 
Drugs Controller, Mangalore called upon the Pharmacy students 
to uphold the theme for healthy India by actively participating in 
health awareness programs. Dr. E.V.S. Subrahmanyam, Professor, 
Srinivas College of Pharmacy & Vice President IPA welcomed the 
guests and highlighted the significance of observing the National 
Pharmacy week. A  Vote of Thanks was proposed towards the end 
of the event.
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H. K. College of Pharmacy
Faculty Development Program “New Paradigm in Pharmaceutical 
Education and Research 
H. K. College of Pharmacy, Jogeshwari, Mumbai, successfully 
organized Industry Sponsored, ISTE Recognized, One-week Faculty 

SVKM’s Dr Bhanuben Nanavati College of Pharmacy
Workshop on “Replacing Regulatory Experiments on Animals
SVKM’s Dr Bhanuben Nanavati College of Pharmacy organized 
a one Day Workshop on, “Replacing Regulatory Experiments 
On Animals: An Introduction to In Silico Models and In Vitro Test 
Methods.” on 3rd November, 2018. This event was sponsored 

by people for the Ethical treatment of Animals (PETA) India. The 
workshop had an impressive list of resource persons. The speakers 
deliberated on all possible aspects of the regulatory aspects and 
the status with respect to in vitro methods available as replacement 
for animal experimentation.

Dr. Dahiya attended PAHO Conference at Quito, Ecuador, 
South America 
Dr. Rajiv Dahiya, Founder President, Association of Pharmacy 
Professionals (APP) and Director, School of Pharmacy, Faculty 
of Medical Sciences, The University of the West Indies, St. 

A u g u s t i n e ,  a n d 
Trinidad & Tobago 
participated during 
11th Pan American 
C o n f e r e n c e  o n 
Pharmaceutical Edu-
cation on 2nd - 4th 

October, 2018, at 
Central University of 

Ecuador, Quito, Ecuador, South America. During the conference, 
Dr. Dahiya interacted with Dr. Jeffrey W. Wadelin, Associate 
Executive Director, Accreditation Council for Pharmacy Education 
(ACPE), Chicago, USA regarding issues concerning to accreditation 
of pharmacy schools. The conference was witnessed by 
representatives from Central Latin American, North & South 
American and Caribbean countries. Selected presenters from Latin 
world were felicitated with ‘APP Appreciation Certificates’ for their 
active role in pharmaceutical education throughout the region.

G.Pulla Reddy College of Pharmacy 
Success in IPA-IPC National Pharma Quiz Competition 2018
Students of G. Pulla Reddy College of Pharmacy, Hyderabad  
participated in IPA-IPC National Pharma Quiz Competition 2018 

conducted at Chebrolu Hanumaiah Institute of Pharmaceutical 
Sciences, Guntur on 8th December, 2018. Total 225 teams from 
all over India participated in online test and top 50 teams were 
called for semifinals and finals. T. Varun Sai, A. Saurabh and K. 
Girish of Final year B. Pharmacy students secured the 1st position 
and received mementos and a cash prize of Rs. 15,000/-  from 
the dignitaries of IPA.

Periyar College of Pharmaceutical Sciences
World Pneumonia Day
Periyar College of Pharmaceutical Sciences, Tiruchirappalli, 
organized a guest lecture on 24th November, 2018 on occasion 
of World Pneumonia Day 12th November & COPD Awareness 
Day 21st November. Prof. Dr. R. Senthamarai, Principal, Mr. K.A.S 
Mohammed Shafeeq, Secretary, Periyar Health Club welcomed the 
gathering. Dr. E.M.P.R.M. Viswanathan, M.D., Assistant Professor, 
Dept. of Pulmonology, Chennai Medical College Hospital & Research 
Centre, Irungalur, Tiruchirappalli delivered an awareness lecture 
on “Prevention and Management of Pneumonia and H1N1 Flu”. 
Mrs. A. Shameem, Joint Secretary, Periyar Health Club proposed 
a Vote of Thanks. 

World Aids Day
Periyar College of Pharmaceutical Sciences, Tiruchirappalli 
organized a guest lecture on 1st December, 2018, on the ocasssion 
of World Aids Day. Prof. Dr. R. Senthamarai, Principal, and Mr. K.A.S. 
Mohammed Shafeeq, Secretary Health Club proposed welcome 

address. Dr. P. Anupriya, M.D., Asst. Prof. of Microbiology, Trichy 
SRM Medical College Hospital & Research Centre, Irungalur, 
Tiruchirappalli delivered awareness speech Dr. A.M. Ismail, 
Emeritus Professor and Dr. G. Krishnamoorthy, Vice Principal, 
graced the program. Mrs. A. Shameem, Joint Secretary, Periyar 
Health Club proposed Vote of Thanks.

Development Program “New Paradigm in Pharmaceutical Education 
and Research” from 26th November, 2018 to 1st December, 2018. 
Scientific and technical sessions were held. All the delegates were 
benefitted with the thought-provoking and interactive lectures.
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