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Message from the Associate Dean  

 

Dear all,  

It gives me immense pleasure in releasing „ChemUnique Volume 06 Issue 04‟. The Chemical 

Engineering department of SASTRA Deemed to be University has been growing tremendously 

for the past 20 years. It has boosted its outreach to a commendable position in all dimensions. 

The department is under constant reorientation of it syllabus according to the technical 

advancements in the field. Courses like ASPEN Plus have been introduced to nurture the 

significance of process engineering among undergraduates. The department has been keen in 

incubating and inculcating the concept of learning through research, thereby igniting the element 

of curiosity in young minds. The department takes pride in the resources it has grown to 

accumulate over the past few years. It would be my advice to you to make use to these resources 

and build up your potential. Nevertheless, we are striving to develop new strategies across the 

department and each of which involves renewed engagement and collaboration with our largest 

and most diverse assets: our faculties and students.  

Thanking you. 

Dr. R. Kumaresan, 

Associate Dean, 

School of Chemical and Biotechnology, 

SASTRA Deemed to be University. 
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From the Editor‟s Desk 

e, the Editorial Board of ChemUnique, take pleasure in releasing the concluding 

issue of the Volume 06 of the official magazine of the Indian Institute of Chemical 

Engineers Student Chapter, SASTRA Deemed to be University. 

The magazine has been growing with every issue, thanks to the readers as well as the 

contributors. We would like to acknowledge the support of our Associate Dean, who is the 

source of constant inspiration to the student community. We thank Dr. Naren P.R. for his 

constant guidance.  

Hope you have a good read! 

 

“No one wants to learn by mistakes, but we cannot learn enough from successes to go beyond 

the state of the art.” 

~Henry Petroski 

 

Team ChemUnique 

 

Ananth Raguram G., Editor-in-Chief 

Lokesh J. Pandya, Editor 

Sankili S., Designer 

 

 

Cover: https://it.dreamstime.com/illustrazione-di-stock-attacco-del-virus-dna-image50807161 

For constructive criticism, send your feedbacks to chemuniquefeedback@gmail.com 

For viewing previous issues, log on to http://sastra.edu/iiche/chemunique_mag.php 
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Mass Spectrometry in brain surgery 

Akash Raman 

Final Year, B. Tech. Chemical Engineering 

ar5910@nyu.edu 

 

 had the pleasure of attending a lecture by Dr. Graham Cooks from Purdue University during 

the weekly seminar series at Tandon School of Engineering, New York University. I must 

admit that when I first heard the title of the lecture and I only read the first three words 

“Intraoperative brain tumour” and jumped to the conclusion that it was going to be just another 

bio lecture that I couldn‟t possibly understand - Dr. Cooks proved me wrong.   

I have always believed that chemical engineering is the most central branch of engineering that a 

student of this discipline can with a small effort, work on problems from any field. In fact, in 

many of my previous articles in the magazine have been about the application of chemical 

engineering concepts in rather tangential fields. Dr. Cooks‟ work on mass spectrometry further 

validated my conviction. 

It was not just the technical aspects of the lecture that blew me away that day. It was also Dr. 

Cooks himself. At 76 years of age, he epitomises conviction to a cause and the drive to keep 

going. One could see the energy he had in presenting his years‟ worth of research to young 

students like me. Carefully interspersing the technical matter with light humour, he drew every 

student in the audience into the lecture regardless of their background. 

The NYU professor who introduced him mentioned how he and most of his colleagues thought 

that Dr. Cooks‟ fondness for the mass spectrometer was a little odd. They found it odd that Dr. 

Cooks had chosen an extremely specific instrument as his career! Dr. Cooks persisted and 

continued to research on the topic and has spent five decades working on this field. 

When he first started out as a student, mass spectrometers were large (about the size of a small 

room) and their use, by virtue of the large size was largely confined to laboratories. Now, years 

of dedicated research has led to the invention of handheld mass spectrometers that can be 

employed in a variety of fields ranging from forensics to geology! 

Dr. Cooks‟ topic for the lecture however, was the application of the technique for brain tumour 

surgery. He identified that surgeons have no real time sampling techniques during brain surgery. 

Thus, they are currently unable to prevent relapses because they cannot remove all of the cancer 

tissue. Typically, brain tissue smears are taken from the patient during surgery and later analysed 

in a lab to check whether they are cancerous or not. But of course, these lab analyses take too 

long to conclude. 
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Dr. Cooks‟ lab has come up with a device that uses a desorption electrospray ionisation or DESI 

which is basically, the use of a very focussed jet of charged solvent molecules to generate the 

sample for the mass spectrometer. The device has already been tested in the operating theatre and 

has been found to correctly identify cancerous and non-cancerous tissue. In fact, it was even able 

to classify different kinds of tumorous cells. 

Conventional MS requires preparation of the sample for analysis. DESI eliminates the need for 

this preparatory stage and makes MS an almost real time method. The ionised solvent jet strips 

away molecules at the surface of the sample and directs it to the spectrometer which then 

analyses and gives data about the kinds of molecules present in the sample. All this happens on a 

microfluidic scale and it does not modify the rest of the sample. 

This means that we can use the device on an apple and find out if it has a pesticide residue one it 

without actually subjecting it to harsh chemical cocktails that render it inedible even if it had no 

pesticide to begin with! 

 

Dr. Graham Cooks is the Henry Bohn Hass Distinguished Professor of 

Chemistry in the Aston Laboratory of Mass Spectrometry at Purdue University. 

For more details about Dr. Cooks‟ lab, visit 

https://aston.chem.purdue.edu/index.html 

 

Clustered Regularly Interspaced Short 

Palindrome Repeats (CRISPR) 

Elangovan L.  

Third Year, B. Tech. Computer Science and Engineering 

sayhellotoelango@gmail.com 

 

hen the Virus attacks again, the bacteria makes a RNA copy from the DNA archive 

and sends it to a special protein molecule called CAS9 (a secret weapon). CAS9 then 

scans every bit of DNA with the RNA sample from the archive. When it finds a 

100% match, CAS9 cuts out the virus DNA thus making it useless. 

W 
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The Specialty of CAS9 is that it is very accurate. The revolution began when scientists found out 

that CRISPR system is programmable. We can just give CRISPR a copy of DNA we want to 

modify and put the system into a living cell.  

If the old system of genetic manipulation is like a Map, CRISPR is like a GPS system. Apart 

from being precise, cheap and easy, CRISPR offers the ability to edit live cells, to turn on and off 

genes, and to target and study particular DNA sequences. CRISPR works for every type of cells 

– Including Human cells.  

The potential of CRISPR- End of Disease? 

Cure for HIV Infection: 

In 2015, Scientists used CRISPR to eliminate HIV viruses from living cells of patients and 

proved that it was possible. Only about a year later, they carried out a larger scale project with 

rats that had 99% HIV virus in all parts of their body. By simply injecting programmed CRISPR 

into the rat‟s tail, more than 50% of the viruses were flushed out. In future, there are possibilities 

to find a complete cure for HIV and other retro viruses using CRISPR. 

Cure for Cancer: 

Cancer occurs when cell refuse to die and keep 

multiplying but Immune system fails to 

recognize this indefinite growth. Using CRISPR 

we can alter Immune Cells to become better 

“Cancer Hunters”. If successfully done, then 

curing cancer will be as simple as taking a 

couple of injections of programmed CRISPR. 

Cure for Genetic Diseases: 

Over 3000 genetic diseases are caused by a single incorrect letter (nucleotide) in the DNA 

sequence. A modified version of CAS9 will repair the incorrect letter(s) in the DNA sequence. 

This way, Genetic Diseases can be eliminated. 

The above uses of CRISPR have one limitation in common. They are limited to only to that 

person who is cured. The change is not inherited. For example, if a person with certain genetic 

disease was cured using CRISPR, his children will still inherit that genetic disease from him. The 

idea is to use CRISPR on reproductive cells and very early embryos. 

Modified Humans – Designer Babies 

Modified humans could alter the genome of our entire species since the newly introduced traits 

are passed on to the next generation. This causes irreversible change in the human gene pool. 

Embryos can be engineered to have good eye sight, Better metabolism, height and muscular 
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structure, extraordinary Intelligence and other useful traits. Modified humans could one day 

become the new standard. 

Solving the biggest problem – Aging 

Two thirds of the people die due to age related cause. Genes are responsible for aging. Telomere 

(a compound structure at the end of a chromosome), gets trimmed during every cell division 

causing damage to the genetic composition and this causes aging. If chromosomes had longer 

telomeres or if they could retain telomere length during every cell division, then aging process 

can be slowed down. There are also certain genes that directly Influence aging.  

There are certain animals that are immune to aging – Lobster and planarian. May be we could 

borrow their genes and incorporate within us. 

Conclusion 

CRISPR definitely has a huge potential 

but there are many complications which 

are technical and ethical. We are already 

preselecting children before they are born 

– abortion of a foetus with Down 

syndrome or turner syndrome and it is 

ethical. In the same way, we can design 

our babies - It is not unethical. We can 

make the future HIV and Cancer free. 

Who knows? We could even engineer 

humans for war. We could also engineer 

men so that they are capable of 

withstanding extreme conditions in space 

travel and to live on other planets like 

mars. We may reduce aging to travel in 

space for centuries to reach stars which 

are farther.  

“With genetic engineering, we will be able to increase the complexity of our DNA, and improve 

the human race. But it will be a slow process, because one will have to wait about 18 years to 

see the effect of changes to the genetic code”~ Stephen Hawking. Stephen Hawking could be 

wrong… :P 
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In Search of the Fountain of Youth 

Pranaav S.  

III Year, B. Tech. Chemical Engineering 

spranaav1850@gmail.com 

 

r. Edward Johnson was an English scientist-engineer with an interest in mythical tales. 

He had a thirst to find out the science behind popular mythical stories. In this tale, he 

ventures out to find out about the Fountain of Youth. Help him in his quest. 

The „Fountain of Youth‟ is a hot-spring that supposedly restores the youth of anyone who drinks 

or bathes in its waters. It was rumoured to be located in a place called Bimini, near Nassau in the 

Caribbean. It was a place that had eluded the best of explorers for centuries but Dr. Johnson 

wasn‟t perturbed. Dr. Johnson was certain that the Fountain had no magical properties but 

operated on elementary scientific principles. 

Dr. Johnson reached the rumoured location after travelling for 2 days. He travelled along the 

banks of the nearby river until he reached a swamp of mangrove trees blocking his way. He 

examined the water near the roots of the trees. He deduced that a certain phenomenon was taking 

place thereby contributing to the increased salinity in the water. Thus water flowing away from 

the roots had less concentration of ions, making the water less saline. Could you identify the 

phenomenon that took place in the roots of the trees? 

Being athletic, Dr. Johnson crossed over the roots of the trees, and continued along the banks of 

the river. The river finally led him to a series of underground tunnels. Since it was low tide at 

that time, he began exploring inside the cavernous tunnels. He found that the cave had lots of 

stalactites and stalagmites made of magnesium and limestone. So, he reached another conclusion 

about the fountain‟s mythical nature. Could you guess what his conclusion could have been? 

Undeterred by the numerous obstacles in his way, Dr. Johnson made his way at last to a layer of 

rocks in the deep recesses of the cave. The rocks had high amounts of sulphur. He also noticed 

that the temperature of the cave was quite high. He understood the genesis of the myth. Could 

you figure out the same? 

He thought of a concept and wanted to use it to his advantage. He installed a GPS tracking 

device in the rocks and then made his way back to land. He found out the location of the rocks 

and was now hundreds of feet above the rocky layers. He then used one of his specialised 

equipment and created a fissure on the ground. And lo, a hot-spring was formed. Thus he 

succeeded in (re)creating the Fountain of Youth. What principle did Dr. Johnson have in mind? 

Thus, having found out the truths behind this myth, Dr. Johnson went back to England and 

published his findings there. 

D 
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Answers: 

Phenomenon in the roots of the plant was ultrafiltration of minerals by the roots thereby rejecting 

the Na
+ 

ions. 

Magnesium increases longevity and improves health. During high tide, water dissolved this 

magnesium. 

Sulphur is an important element in the body. It is most concentrated in keratin. It is needed in 

manufacturing collagen, which keeps the skin elastic and youthful. It is also used to ease skin 

related diseases like dermatitis, eczema, warts etc. It also lowers cholesterol levels and blood 

pressure. Inhaling mineral vapours also is an effective treatment of respiratory illness. 

A fissure in the ground causes the pressurised water to flow at high flow rates and also vaporise 

to form a hot spring, thus creating a „Fountain Of Youth‟ with a medicinal value. 

 

Downstream Processing 

Lokesh J Pandya 

Second Year, B. Tech. Chemical Engineering 

jplokesh1999@gmail.com 

 

ownstream processing has been there over a very long period of time, especially in the 

area of chemical engineering where chemical engineers used to practice recovery of 

products using filtration, distillation, separations involving extractions and so on.  

One would like to recover products as much as possible in a very economical way. That means 

not losing anything in the waste, but trying to recover as much as possible in the final 

purification. That is the main challenge of downstream processing. One needs to understand that 

efficiency in each operation has to be extremely high and yield in each reactor has to be 

extremely high.  

There are various aspects one needs to consider while designing downstream process. The very 

first thing is the cost of the equipment because that is going to add to the capital cost. One needs 

to consider various options with respect to the cost so that the overall cost of the plant is low. 

The next step is cost of operation- the overall operating cost has to be low and then comes 

scaling up the process. The most important aspect is safety.  

D 
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The downstream sector in an oil and gas industry would consist of the refining of petroleum 

crude oil and the processing and purifying of raw natural gas, as well as the marketing and 

distribution of products derived from crude oil and natural gas.  

Crude oil is a mixture of many varieties of hydrocarbons and most usually has sulphur - 

containing compounds. The oil refining process commonly includes hydrodesulphurization 

which converts most of that sulphur into gaseous hydrogen sulphide. Raw natural gas may also 

contain gaseous hydrogen sulphide and sulphur-containing mercaptans, which are removed in 

natural-gas processing plants before the gas is distributed to consumers. 

The downstream sector reaches consumers through products such as gasoline or petrol, kerosene, 

jet fuel, diesel oil, heating oil, fuel oils, lubricants, waxes, asphalt, natural gas, and liquefied 

petroleum gas as well as hundreds of petrochemicals. 

Downstream processing is important not only for the petrochemical industry but also for 

pharmaceutical and food and industry. This is because the product has to be extremely pure, it is 

necessary to remove all the unwanted metabolites, toxins and other degrading materials. 

We can say that downstream is more associated to post production activities. This field is getting 

more and more significant and will control the future. 

 

Manali Director Speaks 

 Ananth Raguram G.  

Third Year, M. Tech Chemical Engineering (Integrated)  

anandunkh97@gmail.com 

he third year students of the Department of Chemical 

Engineering, SASTRA Deemed University, had the opportunity 

to have a sit-down interaction session with Mr. G. 

Balasubramanian, the Whole time Director (Works) of Manali 

Petrochemicals on 2
nd

 March 2018.  

Sharing his educational career with the students he told them that the 

scenario was completely different when he did his UG at 1979 and PG at 

1981 and during the times he worked at the Asian Paints.  

While telling the students what skills the industry expects the freshers to 

have, he told them that the industry has two branches of intake: 

T 
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Technical and R&D.  He felt that the freshers need to have sound technical knowledge and also 

have the temperament to tackle the pressure.  

When questioned about the intake of women into the industry, he said 

that the industry predominantly takes the women into the R&D and 

the Designing Sectors while the men are taken into core sectors. This 

is usually done after three month classroom training followed by a 

three month training in the plants.  

The session went on about an hour wherein he emphasized that it is 

essential for a chemical engineer to understand the concepts of 

Distributed Control System and Instrumentation along with the core 

chemical engineering subjects, since he feels that there will be a rise in 

demand for chemical engineers in the following years. 

 

Sit-down with Saianand 

Team ChemUnique 

lumni leave an indelible mark on one‟s core character and their interactions will give 

one a new vantage point on various things. Team ChemUnique has interviewed our 

alumnus from the 2014 batch- Mr. R. Saianand. 

1. Tell us about your journey from college. 

Saianand: “I graduated from SASTRA in 2014 with a degree in Chemical Engineering. Like 

most of my peers I gave the GATE exam and tried my luck in a few core companies, on my own, 

but it didn't seem to work out. I had an offer from TCS at that time and since I wanted to work 

and give this a shot, I pursued it in March 2015 (when I eventually got a call after almost a year 

of graduation). This gap made me pursue something I had started doing in college itself, content 

writing. It was something that fascinated me a lot and I was able to manage to get freelance 

assignments to make ends meet. However after taking up the TCS job, it was a bit hectic. 

I pursued the job in Mumbai in TCS for two years till March 2017, when I decided to call it quits 

since I was neither into coding that much nor did I find any sort of growth. But the corporate 

experience mattered and it helped me put things in perspective and I always knew this 

experience was leverage in going somewhere, or achieving something. 

In mid-2016, I started preparing for the management entrances and managed to get in a good 

SNAP percentile to pursue what I wanted as an MBA in SIMC, Pune.” 

A 
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2. What is your current pursuit? 

Saianand: “I have now completed a year of my MBA programme in Media Management from 

SIMC. I would be interning now in a week at RK Swamy BBDO in Chennai for a role in Media 

Planning for a couple of months.” 

3. Is this like an entire switch of field? Or how is it related to Chemical Engineering? 

Saianand: “This is an entire switch off engineering. In fact it was the third decision after 

Engineering and IT, and it has turned out to be something I love and cherish. You may ask what 

the link between engineering and this is, but sometimes it is more of understanding what you 

really want and in pursuit of it, you have got to take some wacky moves and back yourself. That 

being said, you shouldn't disregard your past. My equation solving and analytical skills come 

from engineering. Understanding brands that are manufactured from Chemicals will be easy for 

me as a media planner. Basically, it is all how you look at things.” 

4. Why an MBA according to you, is necessary? 

Saianand:  “An MBA is a launch pad for your career aspirations. Many people have many 

reasons to pursue it, but according to me more than monetary motivation, it‟s the skills and 

acumen that you refine and bring to the table that makes all the difference. You understand why 

businesses fail and get your hands dirty by investing or maybe opening a start-up someday. 

That's how you learn and last with time. It promises growth and most importantly learning by 

experiencing rather than theory.” 

5. What would you like to tell the people with dreams of pursuing an MBA? 

Saianand: “Anyone who wants to pursue an MBA should be definitely clear what they want to 

do with their immediate future. Especially in my case being a niche MBA program, I was 

absolutely clear before taking the call. Clarity in thought backed up by reasoning and a passion 

for numbers is something that is definitely a plus in this course. Come with an open mind and I 

am sure you would be dazzled at the limitless possibilities this course has on offer. Of course, be 

ready for a lot of midnight meetings and assignments as time will not be on your side and the 

submissions will always come to haunt you.” 

Mr. R. Saianand can be reached at rsa1952425@gmail.com 
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Atlas of Education-X 

here are many opportunities available for pursuing higher studies in Chemical 

Engineering abroad. ChemUnique highlights such opportunities by sharing information 

regarding the universities through this section. In this issue, we‟d look at some of the 

graduate schools in Singapore and Malaysia. 

National University of Singapore 

 

A leading global university centred in Asia, the National University of Singapore (NUS) is 

Singapore‟s flagship university, which offers a global approach to education and research, with a 

focus on Asian perspectives and expertise. 

NUS has 17 faculties and schools across three campuses. Its transformative education includes a 

broad-based curriculum underscored by multi-disciplinary courses and cross-faculty enrichment. 

Over 38,000 students from 100 countries enrich the community with their diverse social and 

cultural perspectives. NUS also strives to create a supportive and innovative environment to 

promote creative enterprise within its community. 

NUS has QS World Ranking of 8 in Chemical Engineering (2017). The Master of Science 

(Chemical Engineering) programme is designed to provide the candidate with a firm grounding 

in the broad fundamentals of chemical engineering and familiarity with several specialised areas. 

This approach fosters versatility and leads to more professional options for the graduates of this 

programme. The International Students with Service Obligation/ Graduate Assistantship 

Programme fee for full time is 20,100 Singapore Dollars p.a. Both Scholarship and Financial Aid 

are provided.  

Prospective student should have a Bachelor‟s degree with honours or its equivalent from a good 

University, in an area related to the intended programme of study. Candidates with other 

qualifications and achievements deemed to be suitably prepared for the programme of study may 

also be considered. Candidates are also expected to be proficient in English as the medium of 

instruction in NUS is English. GRE scores are not required. 

The above are minimum requirements and do not guarantee admission. Selection of candidates 

for admission is on a competitive basis. Admission decisions are based on multiple 

considerations, including the number and quality of applicants and the capacity of the 

programme applied to. 

Applicants whose native tongue and medium of University instruction is not English are required 

to demonstrate their English proficiency by means of TOEFL/ IELTS test scores. 

T 
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Applicants who graduated from English-medium Universities may be required to sit for the 

TOEFL/IELTS test, at the discretion of NUS engineering, so as to assess their suitability for 

admission 

For application timeline: https://www.eng.nus.edu.sg/graduate-studies/graduate-

education/coursework-application/application-period/ 

Nanyang Technological University, Singapore  

NTU has QS World Ranking of 17 in Chemical Engineering (2017). You need to have a good 

Bachelor degree. For applicants whose medium of instruction at tertiary level is non-English, a 

TOEFL score is required. 

If you are an existing final year undergraduate, you may apply for admission with photocopy of 

provisional degree certificate and / or yearly examination results to date. The original degree 

certificate and academic transcripts / complete yearly results must be provided for verification at 

the point of matriculation. Otherwise you will not be admitted to the Masters programme. If you 

are unable to produce your original degree certificate in time, you need to give us an original 

letter issued by the home university certifying that all requirements for the bachelor degree have 

been completed.  

The subsidized fee is 17,100 Singapore Dollars p.a. NTU provides scholarships and financial 

assistance for students. Their accreditedChemical Engineering (CBE) program offers a world 

class curriculum that is innovative and integrated, so that students can experience a holistic 

educational experience and able to thrive in the following ways: 

Offer a well-rounded chemical engineering training with exposure to a dynamic curriculum and 

industrial attachment, to give you the competitive edge to be a leaders in the future to solve real-

world, multi-disciplinary issues; 

Empower you to succeed in today's modern chemical engineering industries with unique 

opportunities that will provide you with the entrepreneurship skills in the interface between 

engineering and the business world to make commercial decisions that will fast track your 

career; 

Nurture your creativity in a stimulating and research focussed environment with the use of our 

specialised engineering design studio so that you can realise your potential to be an independent 

and innovative designer. 

http://www.scbe.ntu.edu.sg/Pages/Home.aspx 
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Universiti Sains Malaysia 

Universiti Sains Malaysia (USM) is the second oldest university in Malaysia and one of the 

leading universities in the country. Its main thrust in the development of higher education are in 

the fields of Natural Sciences, Applied Sciences, Medical and Health Sciences, Pharmaceutical 

Sciences, Building Sciences & Technology, Social Sciences, Humanities and Education. USM is 

the only APEX University in Malaysia, a special status accorded by the Ministry of Higher 

Education. The APEX (Accelerated Programme for Excellence) agenda among others is to 

propel the university to be one of the best institutions of higher learning in the world. USM is 

also the premium Research Intensive University in the country and has adopted an innovative 

approach to higher education, departing from the traditional faculty system to the broad-based 

school system. A university that champions sustainability issues, USM has 26 schools, offering 

undergraduate and postgraduate education and research based studies to both local and 

international students. Another 17 Centres of Excellence (CoE) and 2 Higher Institution Centres 

of Excellence (HICoE) also offer research and innovation opportunities to prospective 

researchers, as well as to provide for the development, application and the dissemination of 

knowledge. 

USM has QS World Ranking of 38 in Chemical Engineering (2017). School of Chemical 

Engineering, Universiti Sains Malaysia is among the most active and productive schools in this 

university when come to postgraduate research. Researchers from this school have received 

numerous awards and recognitions from national and international bodies. The School has 

several programmes that provide postgraduate research opportunities in topics across the broad 

spectrum of chemical engineering. It has regularly attracted research students from academia, 

industries, research institutions and governmental departments either locally or abroad. The 

School offers master and doctorate programmes (by research) that lead to Master of Science 

(MSc.) and Doctor of Philosophy (PhD) in Chemical Engineering, respectively. The programmes 

are run by highly qualified and experienced academicians who have high level of technical 

expertise in their respective fields. The fee is 10,100 Ringgit p.a. 

The main objective of the programmes is to train graduates in chemical engineering and related 

disciplines on research skills pertinent to important niche areas in chemical engineering. With the 

state-of-the–art skills and experience acquired during the study, the graduates should be able to 

adapt and excel in their carrier after graduation in view of the ever changing demand and 

technological revolution in chemical engineering disciplines either in industries, research 

institutions, consultation firms, governmental bodies etc. 

http://www.admissions.usm.my/ 
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ChemE Memes  

Team ChemUnique 

       

      




