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MESSAGE FROM THE ASSOCIATE DEAN 

 Dear students, 

 It gives me immense pleasure to launch the Edition 4 Issue 1 of “ChemUnique”,. The Chemical 
Engineering department of SASTRA University had its humble beginnings nearly 20 years back. 

It has ever since made great strides in various fields and has become a niche course in SASTRA 

University. The department boasts off its well-equipped laboratories and a lot of investments 

have been made to purchase equipments such as fluidized bed dryers, rotary dryer, packed 

adsorption column, various heat exchangers and industrial models of distribution column and 

software like ASPEN Plus and MATLAB to name a few. It has an exceptional library stacked 

with modern-day books and an enormous collection of e-books which benefits the students 

immeasurably. We have always emphasized on knowledge acquisition and a constant learning 

process. This approach is evident in our students who are enthusiastically involved in industrial 

projects in companies like CPCL (Chennai Petroleum Corporation Limited), BHEL (Bharat 

Heavy Electricals Limited) and get to study abroad under the Semester Abroad Programme 

(SAP) in prestigious universities like Harvard and MIT. The growing number of students who 

have become successful entrepreneurs is also an encouraging sign. This magazine is an extension 

of our commitment to knowledge and excellence. The innovative articles and puzzles speak 

volumes of your creativity and technical capability. My advice to you would be to make the best 

possible use of the facilities provided here, acquire maximum practical knowledge thereby 

having a sound, comprehensive learning and more importantly to update yourself and stay ahead 

in the game.  

 

Wishing you luck and success,  

Dr.R.Kumaresan,  

 

Associate Dean, 

 Department of Chemical Engineering, 

 School of Chemical and Biotechnology, 

SASTRA University 
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FROM THE EDITOR'S DESK 

Albert Einstein once said, “The true sign of intelligence is not knowledge but imagination”. 

Science and technology have never stayed constant; they have ever grown to greater heights. It is 

mankind‟s imagination and thirst for understanding  that drives development in science and 
technology. We present to you, the first issue of the fourth edition of ChemUnique, our humble 

attempt to provide you a glimpse of the latest buzz in chemical engineering and chemistry. 

We would like to thank the Associate Dean, members of the Indian Institute of Chemical 

Engineers (IIChE) Student Chapter, alumni and professors whose support was instrumental in 

the making of this issue. 

Read on and prosper! 
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Charge up! 

-Kaushik.B., III year B.Tech Chemical Engineering 

A day without electricity is just unimaginable. Let's be honest for a moment, how many hours 

can you think you can live without electricity? Electricity not just powers our devices, but it also 

powers our life. With numerous applications, we just can't deny the fact that electricity has 

become an integral part of our life. Let's face it, unless it's a Nokia 3300, you need to charge your 

phone every day. 

As we saw how important electricity is to our life, it is very essential that the production of 

electricity remains high. The various power production plants in India are Thermal, Nuclear, 

Hydroelectric, Solar, Wind power. During the year 2014-15, the per capita electricity 

consumption in India was 1010 kWh with total electricity consumption (utilities and non 

utilities) of 938.823 billion kWh.  

Nuclear Energy contributes to around 4% of India's total power production. India's Nu clear 

plants produces around 32455 million units per year. As of 2014, twenty nuclear plants are being 

operated at seven sites in India. These plants are operated by NPCIL ( Nuclear Power 

Corporation of India Limited). In the fission of uranium 235 nucleus, the amount of energy 

released is about 60,000,000 times as much as when a carbon atom burns! 

 Nuclear energy by far has the lowest impact on the environment since it does not release any 

gases like carbon dioxide, methane which are largely responsible for Greenhouse effect. There is 

no adverse effect on water, land or any habitats due to the use of it. They can produce power 

24/7 and need to be shut down for maintenance purposes only. The cost of uranium which is 

used as a fuel in generating electricity is quite low. Also, set up costs of nuclear power plants is 

relatively high while running cost is low. The average life of nuclear reactor range from 4.-60 

years depending upon its usage. These factors when combined make the cost of producing 

electricity very low. Even if the cost of uranium rises, the increase in cost of electricity will be 

much lower. Production of nuclear energy needs very less amount of raw material. This means 

that only about 28 gram of uranium releases as much energy as produced from 100 metric tons of 

coal!  

"I know quite clearly what I want out of my life. Life and my emotions are the only things I am 

conscious of. I love the consciousness of life and I want as much of it as I can get. But the span of 

one's life is limited. What comes after death no one knows. Nor do I care. Since, therefore, I 

cannot increase the content of life by increasing its duration, I will increase it by increasing its 

intensity. Art, music, poetry and everything else that consciousness I do have this one purpose - 

increasing the intensity of my consciousness of life". 

H.J. Bhabha, Father of Nuclear Science Research in India 
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Grey Matters 

- Chenthura.P, II Year B. Tech Chemical Engineering 

As we penetrate the very interior of nerve cells, it would surprise us to discover that 100,000 
chemical reactions take place each second. The brain is a radio transmitter which sends electrical 

wave signals. In fact, it continues to send out these signals many hours after death! Among the 
brain's many jobs is to be our own chemist. The brain produces more than 50 active drugs. Some 

of these are associated with memory, others with intelligence, still others are sedatives. 

Now let‟s meet our happy chemicals- Dopamine, Serotonin, Oxytocin and Endorphin. When our 
brain releases them, it makes us feel good. Each happy chemical has a special job to carry out 

and switches off once its job is done. Everyday trillions of messages are sent and received by the 
brain. Messages that are happy are carried by the brain's „Happy messengers‟.  Messages that are 
sombre and quieting are carried by the brain's „Sad messengers‟. 

Scientific research over the last several decades has led to the discovery of opiate-like chemicals 
in the body that associate with opiate specific receptors in the brain and spinal cord, 
including Serotonin- „the chemical of well-being‟. It is a neurotransmitter, involved in the 
transmission of nerve impulses. It is manufactured in our body using the amino acid tryptophan. 
Release of serotonin causes the other nerves to fire and continue the message.  Serotonin is a 

chemical that helps maintain a „happy feeling‟ and seems to help keep our moods under control 
by helping with sleep, calming anxiety, and relieving depression. If you‟re in a good mood, 
you‟ve got serotonin to thank. And if you‟re in a bad mood, you‟ve got serotonin to blame. Get a 
little grumpy when you skip lunch? Here‟s why, 80% of serotonin exists in the gut, and is 
governed by your state of hunger. 

Dopamine of the catecholamine and phenethylamine families plays a number of important roles 
in the human brain and body. It is an amine that is formed by removing a carboxyl group from a 
molecule of L-DOPA. Dopamine makes people talkative and excitable. It affects brain processes 

that control movement, emotional response, and ability to experience pleasure and pain. 
Endorphin is the brain's painkiller, and it‟s 3 times more potent than morphine. They are small 
neuropeptides that are responsible for masking pain or discomfort, which explains their 

association with the „fight or flight‟ technique. When it comes to designing happiness, 
endorphins help you „power through‟.Oxytocin modulates our social behaviour, including effects 

on motherly care, aggression, bonding between people, social memory, and trust. It also 
reduces stress responses, including anxiety. It‟s sometimes known as the „cuddle hormone‟ or the 
„love hormone,‟ because it is released when people snuggle up or bond socially. Even playing 

with your dog can cause an oxytocin surge! 

It would be amazing if all the happy hormones surge at the same time. It is just that they don‟t, 
do they? 
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Chem-Renaissance 

Plastic: Not-So-Fantastic 

              - Ramya.R, Sridhanya.H,  II year, B.tech Chemical Engineering 

Plastics. Well, they are around us in some form or the other. From computer accessories to cars, 

from cookware to toiletries, they stay with us from top to bottom, literally! The amount of plastic 

we come across everyday doesn‟t end there. To put it in a nutshell, plastics are an epidemic. 

All this started in 1846, when Charles Schonbein, a Swiss chemist, accidentally discovered a 

material when he spilled a nitric acid - sulphuric acid mixture on a cotton cloth. A chemical 

reaction occurred in which the hydroxyl groups of the cellulose fibers in the cotton were 

converted to nitrate groups. The resultant polymer-nitrocellulose further led to the creation of 

celluloid. 

The next breakthrough was Bakelite which led to a whole class of plastics with similar 

properties, known as phenolic resins and thus emerged the Plastic Era, especially taking off after 

the World War II when all kinds of day to day household items were made of plastics. 

Since then plastics have made our lives lighter, cosier, safer and way better. Life without them- 

Unimaginable? 

 As the commercial demand increases, the cost raises up. How many of us know that 90% of the 

price we pay for bottled water goes to the plastic bottles while the water cost you only 10% of 

the money we give? 

But, it doesn‟t end here. All stories aren‟t fairytales. Till now, we saw what makes plastic an 
indispensable. So, can we go on creating more of it, without an end to its surplus production? 

Why not? First of all, we need to understand that, as the usage increases, so does the scrutiny of 

the environmental toll of plastic. 

 “One of the most ubiquitous and long-lasting recent changes to the surface of our planet is the 

accumulation and fragmentation of plastics,” wrote David Barnes, a lead author and researcher 

for the British Antarctic Survey.  

Plastic bags and bottles, like all forms of plastic, create significant environmental and economic 

burdens. They consume the ever growing amounts of energy and other natural resources, 

degrading the environment in numerous ways. A trivial fraction of it is getting recycled but it 

doesn‟t help much. Plastic pollution has become an issue which has to be dealt with on a war 
footing today. This is because we have been careless about disposing our waste and effluents and 

so now the impact is being felt across the planet on a variety of communities. 

To date, five garbage patches in total have been found in Pacific, Atlantic and Indian oceans. 

Some of these long-lasting plastics end up in the stomachs of marine birds and animals. 
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Approximately one-third of their chicks die and many of those deaths are due to being fed plastic 

from their parents.  

“Think about it. Why would you make something that you‟re  going to for a few minutes out of a 
material that‟s basically going to last forever, and you‟re just going to throw it away. What‟s up 
with that?” said Jeb Berrier. 

 

Engineering Management 

-Srinidy Ravichandran, III Year, B.Tech Chemical Engineering 

This is something I came across recently and couldn‟t keep to myself. I assure you that after you 
have read this article, you‟ll realize that you have one more career option that you have 

overlooked. Being a pre-final year student, people have already bombarded me with the usual 

question, “What‟s after this? Higher studies through GRE, GATE or MBA?” 

People usually say, “If you are bad at engineering, MBA is your way out.” But many of us want 
to keep the little technical knowledge we have gained intact while pursuing MBA for the love of 

entrepreneurship.  

Well, here is a quick way out, Engineering Management. No, it is not a myth! Engineering 

management (EM) is a trending discipline.  It mainly teaches how to transform technical 

knowledge into entrepreneurship combining both engineering and management. One will learn 

how to lead technological projects, as well as manage teams, engineering functions and 

companies. Opting for a Master‟s degree in EM provides a wide range of specializations to 
choose. Also, while applying for internships or jobs, one will have a wide range of employers 

seeking the skillset of an engineering management graduate. 

According to the May 2014 U.S. Bureau of Labor Statistics (BLS) employment statistics, 

engineering managers accounted for about 179,320 jobs across the nation. Although salaries 

varied by expertise and seniority, the annual median salary for these workers was $130,620 

(approximately INR 78,37,200) in May 2014. 

As chemical engineers we work with the production of various day-to-day necessities in one 

form or the other and with such a degree, we can understand how these companies work, not just 

from the corporate finance aspect, but also from the operational and technical aspects. 
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Atlas of Education-II 

                                                           -Rahul.A.S, III year B.Tech Chemical Engineering 

 

There has always been bewilderment among undergraduates about the places in which they 

could pursue their research programmes or Maters. Germany is one of Europe„s most populous 
and industrialized country.  Advancement in Chemical engineering has been exemplary, 

principally in the provinces of   Berlin, Lowe Saxony, Hesse and Bavaria.  

The chemical and the pharmaceutical industries are the third largest industrial sectors in terms of 

revenues. They manufacture a wide range of products; including fine chemicals, agrochemicals, 

synthetic materials, cosmetics, paint and adhesives. With a share of 25% in production of 

chemicals, the German chemical industry has consolidated its leading role in Europe during the 

recent years.  

As far as the higher education is concerned, all the universities in Germany are globally 

recognized. Under the Bologna reform, a postgraduate program would take 2-4 semesters to 

complete. In order to study in Germany a person should hold a GDS (Goethe Institut German 

language Diploma) degree, as a prerequisite knowledge of German is compulsory in all the 

institutions. Admission to postgraduate programmes is based on the academic record along with 

a suitable GRE score. 

The tuition fee as of 2014 to pursue a reputed post graduate program is US$ 12,000 per semester. 

However, a significant no. of   governmental, non-governmental and university specific 

scholarships are granted to students. The German government offers funding through the DAAD 

or the European commission Erasumus scheme, but many opportunities are offered 

independently by German universities or external funding bodies. Unfortunately most German 

Universities does not offer accommodation for enrolling students due to which students need to 

opt for either a shared or an unshared apartment that adds about US$430-500 to their residential 

expenses. Here are few of the top universities in Germany 

HEIDELBERG UNIVERSITY: Heidelberg is one of Germany„s oldest universities and is one of 
the strongest research institution in Europe. It is a comprehensive university, offering the full 

spectrum of all disciplines. The university has over 30000 students enrolled with 160 degree 

programs. Some of the historic achievements of Heidelberg include the invention of 

spectroscopy, Bunsen burner and the chemical elements Cesium and Rubidium. International 

applicants usually make up considerably more than 20% of their applicant pool and are usually 

considered by merits achieved in their individual country of origin.  

LUDWIG MAXMILLAN UNIVERSITY: The University of Munich has been considered one of 

Europe‟s most prestigious universities with 34 Nobel laureates associated with it. LMU is the 
second largest university in Germany in terms of student population. The LMU offers more than 

100 fields of study with plentiful mix of majors and minors. At LMU the credit for Master‟s 
courses is given based on ECTS (European Credit Transfer System). On aim one should 



ChemUnique Volume 04 Issue 01 

 

8 | P a g e  

 

complete 120 ECTS in two years. The individual coursework will be graded in accordance with 

German grading system (1-5) 

Undoubtedly Germany is one of the most promising nerve centers in the world for research and 

education. The wide range of courses offered to students allows them to improve their flair and 

intelligence in all dimensions.    

 

SOURCE: http://www.topuniversities.com/student-forum 
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Missing Maggi? 

-S.Prakash, II year B.Tech Chemical Engineering 

 

We all miss Maggi. Probably the only delectable dish which could be prepared within two 

minutes. It used to be a once- in- a -week dinner menu in our childhood. Maggi was banned as it 

contained risky levels of Monosodium Glutamate (nearly seven times above permissible level) 

and lead. Mono-Sodium Glutamate has many nicknames such as MSG, Chinese salt, Ajinomoto. 

MSG is used in the food industry as a flavor enhancer with a unique taste that intensifies the 

meaty and savoury flavour of food, as naturally occurring glutamate does in foods such as stews 

and meat soups. It is basically a sodium salt of glutamic acid. 

CHINESE SYNDROME: 

It usually takes over us after eating Chinese foods and thus its name. Since the enhancer is added 

customarily to Chinese foods, MSG is accused for causing the syndrome. After all there is no 

reliable evidence that our enhancer causes it. This syndrome usually accompanies with a low BP 

(ironically sodium increases BP). Our enhancer is amid of many controversies. 

Even though our government has imposed a ban on Maggi, it forgot Ajinomoto. It is the trade 

name of our enhancer, legally manufactured in 26 countries including India. But the popular 

belief that it causes headache, dizziness has made its sales drop over the recent years.  However 

the U.S. Food and Drug Administration have recognized MSG as a safe (GRAS) designation. 

Yet many of them have overlooked the fact that Glutamate is a neurotransmitter. The main 

motivation of the ongoing World Wide research on glutamate is due to its role of signal 

transduction in the nervous systems of apparently all complex living organisms, including 

humans. Glutamate is considered to be the major mediator of excitatory signals in the 

mammalian central nervous system and is involved in most aspects of normal brain function 

including cognition, memory and learning. Nevertheless it has its own oxymoron. This signifies 

that glutamate necessary as well as dangerous for the normal sustenance of a living organism. 

Food enhancers are dangerous but why is Ajinomoto still not banned? The question lingers! 

 

  

https://en.wikipedia.org/wiki/Food_and_Drug_Administration
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In Focus 

Dr.Gautham.B. Jegadeesan,  
Senior Assistant Professor, 

Department of Chemical Engineering 
SASTRA University 

 
 Why did you choose SASTRA University? 

 

I worked in research in the United States for 5 years and in the industry for another 5 years.  
Once I decided I wanted to return back to India, I felt it would be better to join the academia, 

since I enjoyed teaching and  performing  research.  I chose to join SASTRA for multiple 
reasons. One, it was highly recommended by people I know, as a great place to work. The 
university provides excellent support and a good environment to pursue both teaching and 

research.  Another reason was the geographical proximity to family.   
 

 What do you like the most about our University? 

 
SASTRA University provides an excellent platform for good teaching and research.  The 

management encourages you to develop research in your areas of interest, and there are enough 
collaborative opportunities among various faculties. Further, the infrastructure for research is 

good.  Upon joining here, I started enjoying my time here. Faculty colleagues are very friendly 
and it is a nice work environment, and provides good job satisfaction.  More importantly, the 
students are good, disciplined and smart.   

 

Are you working on any research projects currently? 

 
My area of interest can be classified into broadly a couple of thematic areas: environmental 
nanotechnology and catalysis.  I am currently working on several research projects in these areas, 

some of them in the planning and development stage.  My current research projects include 
developing nanocatalyst/adsorbent for water and wastewater treatment, CO2 capture and 

conversion to usable products, fate and transport of nanomaterials in the environment, and 
developing mathematical modelling of catalytic reactions, and transport of chemicals in the 
environment.  

 
 Why did you opt out of working in the industry? 

 
Working in the industry has its own pros and cons. It pays better (at least in most cases), but the 
working hours can be longer and untimely.  Moreover, meeting deadlines can be tough.  Having 

spent considerable time under such conditions, I wanted a change. Upon deciding to return to 
India, I felt that it would be more productive if I joined the academia and spend my time in 

teaching and research, which was my primary passion. I also realized that I was somewhat good 
at it.  I also thought that, having gained some experience in the industry, I could pass that 
knowledge to the students 
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 What prompted you to return to India recently? 

 

I returned to India mostly because of personal reasons, rather than professional reasons.  Back 

during our time in the mid to late 1990s, the industry was under recession, and Chemical 
Engineering jobs were limited.  The IT industry in India was just starting to take off. Those who 
did not want to pursue their career in IT chose to go abroad to study.  I chose the same. During 

those times, if you scored well in GRE and had good GPA, you could get scholarships easily.  
That is how I went abroad to pursue M.S and Ph.D abroad.  Things have changed a lot since I 

went in 2000, with funding drying up in US and Europe. 
 
Having spent considerable time in the U.S (close to 15 years), I felt I should return back for 

family.  Moreover, the job prospects for returning Indians, and other ancillary facilities has 
changed significantly, so it is much easier to return back. 

 
 Objectively compare research abroad and research in India on parameters such as quality 

and importance. 

 
Just yesterday, Mr. Narayana Murthy of Infosys mentioned that there has been no big invention 

in India in the last 60 years.  The reasons is fairly simple, -.  India, in general spends only 0.9 % 
of its GDP on research, while US, Europe spend close to 3-4%.  Small countries like Taiwan and 
Israel spend close to 5%.  In terms of per capita, India spends only $29, while US spends $1000 

and Israel $1500.  Because of this discrepancy, India lacked sufficient infrastructure to perform 
quality research.  The quality of research is directly proportional to the amount of money spent 

on research and the types of facilities available.  Abroad, the facilities, equipments and 
maintenance are better, therefore the data obtained is of high quality.  More importantly, there is 
a lot of encouragement to do research, because of which there is a greater proportion of students 

wanting to do research.  The mantra abroad is that the country's growth is directly tied to 
innovation (make new products).  There are more industry-academia partnerships in R&D 

abroad.  Therefore, in general, research opportunities and research quality are high abroad, 
compared to India.  
 

We should realize that India is still a developing country. Post independence, we spent more 
money on developing basic infrastructure for our necessities.  Therefore, research was not our 

top priority.  Post liberalization in the 1990s, India realized the need for research.  In the last 10 
years, research spending has increased 4-5 times and several research institutes have been built.  
In the field of nanotechnology alone, we are competing with US and China, with almost equal 

number of publications.  The infrastructure for performing research in nanotechnology has been 
expanding due to the efforts of the government and also academic and research institutions, 

including SASTRA.  So, in a few years, we will have both infrastructure and good opportunities 
for performing research, which would be of similar quality as that obtained abroad.    
 

How does our curriculum differ from the curriculum you had during your UG course? 

 

The basic curriculum for Chemical Engineering has not changed in several years.  The 
fundamental core courses such as CRE, thermodynamics, fluid mechanics, process calculations, 
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transport phenomena etc. have largely remained the same.  Other allied courses like applied 
mathematics and chemistry are also similar.  Specialized or elective courses has changed 

tremendously in the last few years due to advances in nanotechnology, process intensification 
biotechnology etc.  In my time, the elective courses were strictly restricted to a few 

management/process economics courses, environmental science and safety.  Nowadays, a variety 
of courses, from bioseparations, bioprocess, refinery processes and nanotechnology based 
courses are being offered as elective to equip the UG students with basic knowledge on recent 

developments in chemical engineering. 
 

During my time, we only referred to foreign authors (most of the common chemical engineering 
books were considered Bibles). For example, Treybal for mass transfer, Keith for Heat Transfer, 
Bird, Lightfoot for Transport Phenomena, Himmelblau for PC, Smith Van Ness for 

Thermodynamics were the most used books.  Since most of these books did not have Indian or 
Paperback editions, we used to use the books in the library or share them among friends, and 

xeroxing (cost saving).  Moreover, we never had solution manuals for any of these books.  One  
thing I noticed was that we used the library more, than the students these days. I think it is more 
likely due to the world wide web, but I am in general a little apprehensive of getting all my 

information online.  We used to spend 8-12 hrs every week, at least in the library.   
 

While the curriculum has not changed, the methodology of teaching has changed significantly. 
During our days, we had to solve the problems ourselves, and approach faculty to check our 
solutions, or obtain correct ones.  One had to work harder to obtain decent marks. I feel it is 

relatively easy  to obtain decent grades today. 
 

What must an undergraduate student focus on to stay competitive in our field? 

 

First and foremost, the student should be proficient in the basics of engineering.  As an 

undergraduate student, you should be quite good conceptually, and have a good understanding of 
the subject.  It is not enough to solve problems from books, but to be able to apply the concepts 

learnt in your subjects in industrial applications.  Focus on getting your concepts right.  If you 
are able to achieve that, you will be competitive in your field. 
 

Focus on one specific areas of interest.  It could be any field, for example, water treatment, 
petrochemicals, nanoscience etc.  It is better if you are the master in one field, rather than having 

just basic knowledge in all fields.  Today, the industry is looking for specialized people with 
skills and knowledge in specific fields.  Therefore, focusing on one area of interest can help you 
in a long way in obtaining good jobs and progressing in your careers.  
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Custom made medicine?  

-Akash Raman, II year B.Tech Chemical Engineering 

We don‟t find it strange when a salesperson offers his opinion on the clothes we buy at the 
stores. But, if your pharmacist says, “No, I don‟t think that drug will suit your genes”, wouldn‟t 
you be surprised? But be ready to be surprised, because that is what pharmacogenomics aims to 

do! 

Pharmacogenomics is an upcoming branch that is the intersection of pharmacology and 

genomics. It is the study of the how certain genes affect the action of drugs in a person. It so 

happens that not everyone responds to drugs the same way! Some people have drastic side 

effects or show resistance to certain classes of drugs – this is because we are wired differently at 

the cell level. The drugs we have designed so far are similar to „free-size socks‟ – they may suit 

you or they may not! But pharmacogenomics promises to make „tailored drugs‟ that will fit each 
one of us uniquely and perfectly! 

So, what is the role of chemical engineering in the development of this field? Chemical 

engineering is the reason that the Human Genome Project was completed within 13 years of it 

began in 1990. The human genome consists of approximately 3 billion base pairs! To sequence 

the DNA, first, the DNA is isolated from the human cell. Then, it is planted into bacterium. 

These bacteria multiply, creating copies of the DNA strand. The DNA is then separated from the 

bacteria and processed. Lasers are used to detect the sequence of bases. When this project began, 

researchers had to manually perform these steps – using pipettes to transfer reagents on a lab 

bench. On an average, one scientist could perform 50 such reactions per day. An estimated 68 

million such reactions were needed to map the genome completely! That would have taken the 

project a little over 3726 years to complete! 

That is where chemical engineers came into the picture. Each of these biochemical reactions can 

be treated as a mini-batch reactor! A chemical engineer can collect data and optimise the process, 

the same way he would with a normal chemical reactor! Further, specially designed reagents 

were needed for analysing DNA samples, the production of these chemicals are also a chemical 

engineers job. Chemical engineers are also involved in the development of new equipment to 

study the sequence such as more effective electrophoretic separators. On the whole, chemical 

engineering inputs have enabled us to a state where nearly 100,000 such biochemical reactions 

can be conducted every day! 

Even though, the field is only emerging, it is one to watch out for because its implications are 

far-reaching and colossal! And like many fields, chemical engineers are the driving force behind 

this one too! 
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Transdermal patch and polymers 

            - Prinitha. K.S, II year B.Tech Chemical Engineering 

To all those Sherlock fans out there, did you know that the nicotine patches used by him are 

transdermal patches? 

Transdermal patches are medicated adhesive patches placed on the skin for delivering specific 

dosage of medicines to the bloodstream. It is used for controlled release of medicines in our 

body. It is delivered to the body using a porous membrane which covers the medicine or, due to 

the body heat, the thin layer covering the medicine melts, and the medicine embedded in 

adhesive, is delivered. Temperature plays a major role in drug delivery. The difference in the 

body temperature and environmental temperature is used for delivering. Delivery is a zero-order 

reaction, as it is not dependent on concentration, and only on temperature difference. In general, 

they are used for medicinal purposes such as hormonal patches (estrogen patches to treat 

menopausal symptoms, and testosterone patches for men and women) and transdermal 

scopolamine (used for curing motion sickness). These patches are also useful in delivering 

opioids (like morphine), which in small amounts, acts as a painkiller, an anti-hypertensive drug 

and reduces chronic cancer pain. There are five types of transdermal patches: single layer drug in 

adhesive, multilayer drug in adhesive, reservoir, matrix and vapor patch.  

Generally, transdermal devices contain a polymer matrix, the drug, permeation enhancers and a 

few excipients. Polymer matrices are polymers which are stable and do not react with the drug. 

Choice of polymer should be such that the polymer and its degradation product are non-toxic. 

The examples of polymers currently in use are zein, cellulose derivatives, shellac, starch, silicone 

rubber, neoprene, PVC and polyvinyl alcohol. Drugs used in these patches must have a 

molecular weight less than 1000 Daltons, an affinity for both lipophilic and hydrophilic phases 

and a low melting point. Permeation enhancers ensure better permeability of skin, for easy 

penetration of drug. Excipients, which are a part of transdermal devices, are inactive substances 

which act as medium for serving drug. Adhesives and backing membranes are 2 parts of 

excipients. Adhesives fasten the drug to our skin. They should not leave any residue on the skin, 

and should not be irritable to the skin. Backing membranes are flexible and provide good bond to 

the drug reservoir. The mechanism of permeation can involve the passage through the epidermis 

itself known as trans-epidermal absorption. The diffusion of drug takes place across the damaged 

tissue.  

Ongoing researches are trying to overcome some disadvantages in this patch-drug-delivery 

system, which are risks of skin damage and deaths due to overdoses (narcotic and rapid leakage 

of drugs from the pouches). 
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A TRIP TO OPPAU 

-Kishor K., III year B.Tech Chemical Engineering 

 
Mr. Haber receives a strange phone call from his only daughter Ms. Clara pursuing Weapon 

Engineering in Oppau District. He gets terrified upon hearing a message from an "unknown 
voice" which says "If your good girl should remain as she is come with my journalist pal to his 
place..." Mr. Howard finds it difficult to forget Paul... 

 
Follow the route that carries answers of MCQs given in next page. Help Mr. Howard to reach 

Paul's hideout. 

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

 
MCQs 

 
1. Which component does not change during a dehumidifying operation? 

A. Air  B. Water 
 
2.What change becomes zero during a reversible adiabatic process? 

C. Entropy D. Enthalpy  
 

3.What value cannot  be the viscosity of water at 40°C (in S.I. unit)? 
E. 0.001 F. 0.0005 
 

4. Which of the following can be the units of resistance to Heat transfer? 
G. m2KW-1 H. Wm-1K-1 

 

5.What can be the order of the diffusivity (in m2/s) for an acid in water? 
I. 10-5  J. 10-9 

 
6. In what case does the flux of a component relative to a stationary point equals the flux due to 

molecular diffusion? 
K. Equimolar counter diffusion. L. Diffusion in a stagnant medium. 
 

7. How does the percentage change of rate constant with respect to temperature changes at a 
higher temperature for the Arrhenius model of the rate constant? 

M. Increases    N. Decreases. 
 

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

 
 

Submit your answers via Google Form (link is available in website) and claim your reward*. 
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MAP 
 
 

 
 

New chapters available at https://sites.google.com/site/howardsadventuresgame  
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Let the Music play! 

-Raghavi Krishnan, III year B. Tech Chemical Engineering 

 

Have you ever imagined Billie Armstrong or Bryan Adams's music in lab? Or is it possible to 
hark to Enrique tuning his chords in the lab, but not use his guitar? 

Well, yeah it is. 

Thanks to Nuclear Science. 

Radiations are something we usually think we would want to avoid, but fact is, every second, 
thousands of tiny isotopes are bursting with radioactive decay, right from within the body. At the 
same time, imperceptible gamma rays are exploding into an invisible light show. 

Gamma rays, consisting of photons, are radiations analogous to light and sound, but with a 
higher level of energy. It is present all around us, and indeed within us, sometimes from naturally 

occurring and other times from  manmade sources. By moving a small, low activity sample of 
radioactive material back and forth near a gamma spectrometer, a pulsating rhythm can be 
created. Using the live isotope signatures with audio performance software, one can quickly 

create repeating loops and build them into special kinds of tracks, like the Summer of  '69. 

Yes, Rock music too! 

 

Each isotope is unique. For instance, the decay of Cobalt-60 emits gamma radiation of two very 
distinct energy levels, 1.17 MeV and 1.33 MeV. These numbers, can hence be translated to two 

different tones. Work pertaining to creation of algorithms that can translate the way gamma 
radiation is emitted from various isotopes into sequences of tone is ongoing. 

That is not all. The usefulness of this phenomenon is not just limited to creating music. The 
amazing part is, Chemical Engineers too have a role to play. There is an alternate way to detect 
these radiations. These detectors, called scintillators, are made of Lanthanum Bromide. 

Lanthanum Bromide, sealed with thick aluminum canister, scintillates in proportion to the energy 
emitted during the nuclear decay.  The output signals of these detectors are based on the energy 

of the incoming particle. In nuclear power plants, this method can be employed to spot whether 
the radiation level in the air has gone above the permissible levels. 

 

The musical and artistic aspiration of this concept is about exploring a world that is not available 
to our senses and finding musically fascinating patterns and to deliver them in a way that both, 

resonates with popular culture while staying close to science. And, it is certainly an inspiration to 
young people to learn about the natural sciences by making one of  its most hidden phenomena 
available in a new way and exposing complexity and magnificence in the strange world of the 

atomic nuclei-using music. 
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Cloud Nine Chemicals 

-Keerthana Krishnan, IV year B.Tech Chemical Engineering 

 

„Cloud nine‟ is a common locution which we hear or express when any one of us is happy 
even though the etymology of the word is cloudy. There are other locutions like cloud 
seven; seventh heavens which were less endemic but are synonymic. I, considering myself 

to be a linguaphile, a psych and foreseen chemical engineer have hunted upon how our body 
and mind perceives happiness. What tangled mechanisms within our body are experienced 

during happiness, or perhaps stress? Is there a conduit between Psychology and Chemical 
Engineering?  
 

“Happiness is something we create in our mind; it's not something we search for and seldom 
find” -Helen Steiner Rice. 

 
The revolutionary idea that we can engender happiness from within, sounded too good to be 
true, didn‟t it? It was until the time drugs were thought up. However I too was skeptical 

about the exact mechanism maybe because of the pochemuchka (a Russian word which 

means anyone who questions a lot, I believe I am one!) trait in me.  

Neuroscience is the answer. 

Neurochemicals of happiness are Endocannabinoids, Dopamine, Oxytocin, Endorphin, GABA, 
Serotonin and of course Adrenaline. These are responsible for pain-killing, energizing, 

confidence boosting, anti-anxiety and more, a complete description about these molecules would 
be encyclopedic. The predominant effect is caused by the levels of Dopamine. 

Neuroscience is one of the most exciting and fast growing research fields. Examining the 

development and function of nervous systems does not only hold the key for the better 
understanding the interaction of animals and human beings with their environments, but will also 

allow us to develop therapeutic strategies for the treatment of neurological, behavioural and 
psychiatric disorders. The Antidepressant Manufacturing industry is among the industries found 
in foison all-round the biosphere. The manufacturing and processing of these chemical drugs are 

simply and undoubtedly linking Chemistry and Chemical Engineering.  
 

There is not a one-size-fits-all prescriptive when it comes to creating a neurochemical balance 
that correlates to a sense of happiness. Happiness which was once said can‟t be measured is now 
being measured in Gross National Happiness (GNH) in Bhutan: the big idea from a tiny state that 

could change the world. 
  

Having so many options wide open for us, a bachelor‟s degree in Chemical Engineering can take 
you just about anywhere in the science arena. If you think in depth the “Lumos” spell which 
Harry Potter enchanted could also be related to Chemical Engineering which refers to 

luminescence. A look around and everything related to us can be just mere application of 
Chemical Engineering. All you need is a bit of wisdom in Chemical Engineering. 

https://www.psychologytoday.com/basics/dopamine-0
https://www.psychologytoday.com/basics/oxytocin
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