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thCancer detection camp on 4  Oct. 2014 at IWSA.

th
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by  Ms. Sadhana Ganti. 

thDusshera celebration on 14  Oct. 2014 for 
Nursery & Day care children.
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thchildren on 14  Nov. 2014 at IWSA.



Dear Members

Crystallography is one of the greatest innovations of 

the twentieth century.  However, as a science, it 

remains relatively unknown to the general public.  

United Nations General Assembly has therefore 

declared 2014 as the International year of 

Crystallography (IYCr2014) to bring attention to it. 

This is also the centennial year of the birth of 

Crystallography. Max von Laue was awarded the 

Nobel Prize in Physics (1914) for his “discovery of the 

diffraction of X-rays by crystals”. Thereafter, the Nobel 

Prize in Physics (1915) was awarded jointly to Sir 

William Henry Bragg and his son William Lawrence 

Bragg for their “services in the analysis of crystal 

structure by means of X-rays”.  IWSA  joins the world 

wide efforts to celebrate this innovative science with a 

special issue on Crystallography-which is an 

experimental science for determining the 

arrangement of atoms in crystalline solids.

In the olden days we used to buy a greyish coloured 

crystalline form of salt. Of course, now it is replaced by 

the iodized snow white free flowing salt. The sugar we 

use is also in the form of crystals. Thus, crystals are a 

part of our day to day life.

In this issue, Dr Sangeeta, Scientific Secretary, 

BRNS, DAE, has provided a general introduction to 

crystallography in her article. She has explained the 

importance of single crystals and how they form the 

backbone of sophisticated technologies. Crystals play 

a major role in solar energy, electronic industry and 

variety of materials such as LASER, optical devices 

etc.  At the end, she has emphasized the need to 

invest in the field of crystal technology. This also 

corroborates with the recent slogan of ‘Make in India’ 

by our Prime minister. 

The other article is by Dr Ashok Varma and his 

colleagues from ACTREC. He has discussed the role 

of women in Science, a topic especially close to the 

heart of all members of IWSA. Further, they have 
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highlighted that in the area of Crystallography, women 

scientists such as Dr Dorothy Hodgkin and Dr.Ada 

Yonath have not only contributed immensely to this 

science, but have also been awarded Nobel Prizes in 

Chemistry. Dr Hodgkin had several Indian students 

including many women scientists. We are therefore 

proud that Indian scientists are in the forefront in the 

area of crystallography. 

I sincerely thank both the authors and hope that this 

issue on Crystallography and the upcoming Refresher 

Course in Physics organized by IWSA will encourage 

more scientists to undertake research in this area.  

With Best Wishes for the New Year

Tarala Nandedkar

Editor, IWSA Newsletter.

Email: tarala45@gmail.com

Crystallography and Women

 Crystallography—Gateway to Modern technology



Sudha Rao 
(President, IWSA)

PRESIDENT'S MESSAGE

2

Dear Members,

Season’s Greetings from IWSA.

In the month of October, the Nobel Prize 2014 for 

different categories were announced.  The Nobel 

Prize for Peace has been awarded jointly to Mr. 

Kailash Satyarthi and Ms. Malala Yousafzai-the 

youngest woman to receive such a prestigious 

award.  Both of them have received this award in 

recognition of”their struggle against the 

suppression of children and young people and for 

the right of all children to education”.  We Indian 

women are really proud, as one of the recipients is 

an Indian and the other a woman.  We congratulate 

them both for their achievements. 

It is interesting to note that Mr.Satyarthi was not so 

well known in India before he was recognized by 

foreigners for the Nobel Prize. Why is it that good 

work is not acknowledged in India until it is brought 

to attention by those abroad?  Why do talented 

men and women trained in India shine outside 

India? Why are there so few women in the list of 

Nobel Prize recipients?

Education is a right of every child.  However, it is 

noted that major efforts are required to ensure that 

girls receive a good education. Why do we have 

less women as innovators and entrepreneurs as 

compared to men?  Is the social environment not 

friendly and are there speed breakers all the way 

resulting in decrease in motivation and change of 

priorities in favour of the family and other societal 

demands?

In the S&T Innovation policy drawn in 2013 by the 

Government of India for women, there were 

provisions for re-entry of women in Science after 

their family and societal duties were met.  It will be 

worth seeing how successful this policy has been 

and how many women have taken advantage of 

the same.  Further, there are very few women at the 

top whether it be in science, business, banking or 

commerce.  Some of them through their own efforts 

and some of them by being members of successful 

families. 

It is time to think who is responsible for this 

situation, men or women themselves?  In the past 

decade there have definitely been some changes 

for the better, although very slow.  Our social and 

cultural values, male dominated society, bearing 

the responsibility of the home and the work place, 

have all contributed to slow change in the situation 

for women. In addition, women have some 

limitations in obtaining financial assistance, 

completing legal formalities and to fight against 

corruption at every level. 

To transfer a technology from the bench to the 

market is a major challenge not generally taken by 

women.  They prefer to go in for Patents and 

Trademarks, publishing papers etc rather than take 

the risk of being an entrepreneur using their talents 



With best wishes

Dr V. Sudha Rao

President, IWSA

sudharao43@gmail.com
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and knowledge for improving life of society at 

large. Some of the women have started business 

in garments, agro-based products, handicrafts, 

kitchen based products such  as jams, pickles, 

papad etc.

Let us take the example of the innovation of 

sanitary napkins. Every women faces the monthly 

discomforts as part of life.  However, when it came 

to improve or innovate a sanitary napkin, it was a 

man-not a big scientist who invented the simple 

and cheaper pad to meet  the needs of the 

women.  This man, Mr. A. Muruganatham  is from 

Coimbatore.  He did not stop at the pad but 

invented a pad making machine for which he 

received the Best Innovation award in 2009 from 

the President of India.

Activity based learning, encouragement, fulfilling 

curiosity right at the young age, encouragement of 

innovative thoughts, opportunities to try out 

experiments in school or college irrespective of 

gender may improve the situation.  We all should 

try our level best to provide these opportunities 

specially for girls.

This issue of the Newsletter which focusses on 

Crystallography brings to attention some of the 

women who have excelled in this field and in turn 

have been the recipients of Nobel Prize for their 

work.  We have a lot to learn from these women, 

who in the days gone by, fought against all odds to 

overcome the travails of being women.

We are happy to inform you that our member,Dr. 

Shubha Tole, from TIFR, Mumbai, has been 

awarded the 2014 Infosys Science Foundation 

award for Life Sciences. Congratulations 

Shubha!!

In this twenty first century, we have more freedom 

than the women of yester years.  Let us take 

advantage and I am sure we can do as well as or if 

not better than men.

I wish you well and look forward to more Women 

Achievers among our members and in India in the 

coming years.

Dr. V.Sudha Rao  President

Dr. Devaki Ramanathan         Vice president

Dr. Nutan khalap                    Secretary

Dr. Srirupa Mukherjee            Treasurer

Ms. Sushma  Pradhan Jt. Secretary

Ms. R. Bhuvaneshwari           Jt. Secretary

Dr. Anjali Bhagwat                   Member

Dr. Rita Mukhopadhyaya Member

Dr. Shubhada Nayak  Member

Dr. Surekha Zingde  Member

Ms. Chhaya Kelkar  Member

Dr. Susan Eapen                Ex. Officio

EXECUTIVE COMMITTEE: 2013 -15

Dr. Jayshree Nadkarni Chairperson 

Dr. Niyati Bhattacharyya Secretary 

Dr. Bakhtaver Mahajan  Treasurer 

Dr. Sunita Mahajan  Member 

Dr. Susan Eapen   Member 

BOARD OF TRUSTEES
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During August to November 2014 five lectures were 

conducted in different colleges.

A lecture on Molecular Imaging in Cancer 

–contributions to human health was delivered by             

Dr. Abhijit De, Scientific Officer ‘F’ Cancer Research 

Institute, Tata Memorial Centre, ACTREC, Kharghar at 

the SIES College, Graduate School of Technology, 

st Nerul, Navi Mumbai on 1 August, 2014 at 2.30 pm.                   

Dr. Abhijit De initially spoke on the importance of Imaging 

in health care.  He explained how various components of 

the electromagnetic spectrum are utilized in developing 

imaging tools to unravel the normal and disease biology 

today.  The presentation further focussed on various 

medical imaging modalities and the types of imaging 

probes that are being used to report cellular events 

directly in human beings and some of the new strategies 

being assessed in experimental model systems.  He 

informed the audience about miniaturized medical 

imaging equipments now available for testing concepts 

of personalized medicine in small animal models, and in 

turn to help direct translation of these concepts to impact 

both cancer diagnosis and personalized therapy.  The 

lecture  was attended by about 70 students and a few 

faculty.  Several students had indepth discussions with 

Dr De after the lecture.

Two lectures were arranged at Pushpanjali Auditorium, 

Dr. D Y Patil Medical College and Research Centre, 

thNerul, Navi Mumbai on 27  August, 2014 between, 

10.00 am to 12.30 pm.   Mr. Mustansir Bhori, Asst Prof. 

Dept of Biotechnology and Bioinformatics, Dr. D.Y. Patil 

University, Nerul, Navi Mumbai spoke on Stem Cell 

Biology-an overview.  Mr. Bhori gave a very 

comprehensive lecture on stem cells from definition to 

myths and ethical issues.  He explained about the 

origins of each of the stem cells, their capabilities and 

their potential for regenerative medicine.

The second lecture was delivered by Dr. Pratibha 

Shetty, Principal Scientist, Regenerative Medicine 

group, Reliance Life Science Pvt Ltd, Rabale, Navi 

Mumbai.  Dr. Shetty spoke on Clinical Applications of 

Stem Cells.  She informed the audience about the 

clinical applications for each of the different cells.  She 

gave examples of the clinical trials wherein stem cells 

were used for Parkinsons disease and diabetic sores.  

She described the procedure for obtaining clearances 

from the relevant authorities and the GLP/GMP 

requirements for preparing cells for therapy.  She also 

explained that the guidelines for stem cell based 

therapies were still evolving as the use of stem cells for 

clinical use is a new area of science in India.

Both the lectures elicited a large number of questions 

from the audience which consisted of about 80 students 

and clinicians.

A popular science lecture entitled “Developing Sci-

st thinking Skills for 21 century” was delivered at St. 
th

Mary’s Junior College, Vashi on 14  November 2014 at 

11 am by Dr. A. P. Jayaraman, Senior Nuclear Scientist 

and former Head of Media Relations, BARC, Mumbai. 

Scientific skills include ability to think freely, to ask 

questions, understanding and creating patterns, 

collecting data, interpreting the observations and 

reaching conclusions.  He demonstrated these by taking 

some volunteers and asking them to perform some 

scientific skills.  He quoted Socrates who said “I cannot 

st teach anybody.  I can only make them think”. In the 21

century,  cr i t ical  th inking, problem solv ing,  

communication, collaboration, leadership, cross-cultural 

and social fluency, getting along with others in a team are 

essential.  Dr. Susan Eapen, Convener,  Science 

awareness programme, spoke about the various 

REPORTS FROM HEADQUARTERS
BRNS POPULAR SCIENCE LECTURE SERIES. 
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activities of IWSA.  About 260 students, 15 teachers, 7 

IWSA members and 10 members from Indian 

Development Foundation participated.  

Dr. G. Sridhar of Laser and Plasma Technology Division 

of BARC delivered a talk on “Journey into the world of 

th Lasers” at Ramnarain Ruia College, Matunga on 19

November 2014.  He spoke about the scientists like 

C.Huygens, Sir Issac Newton, James Clarke Maxwell 

and Albert Einstein and their theories, which led to the 

discovery of Lasers. Several Nobel prizes including one 

for the Blue LED (2014) have been awarded to scientists 

working in photonics.  He informed that the first LASER 

thwas developed on 16  May 1960 and later several types 

of lasers like Ruby lasers, CO2 lasers etc. were 

developed. He also narrated on how to build a laser and 

the different properties of Lasers like directionality, 

monochromaticity, high brightness, high photon 

intensity, coherence-phase preserving property, 

temporal coherence, spatial coherence and polarization 

which give them importance.   He also stressed on the 

various applications of Lasers in spectroscopy, trace 

element analysis, medicine, cutting and welding, laser 

induced nuclear fusion, nuclear transmutation  etc.

Dr. Susan Eapen, IWSA spoke about the various 

activities of IWSA and the need to stimulate young minds 

for scientific research.  Prof. R. Rathi welcomed the 

guests and Dr. P. Patil proposed the vote of thanks.  Dr. 

Sudha Padhye and Dr. Marukh Joshi (IWSA) interacted 

with girl students and reminded them the need to be 

independent. The talk was attended by 109 students and 

15 teachers. 

Valedictory function for the 
Rugnasahayak Certificate Course 
conducted by Indian Women 
Scientists’ Association and MGMs 
Navi Mumbai Hospital, Vashi.

The Valedictory function for the Rugnasahayak 

certificate course was held at the Indian Women 

th Scientists’ Association, Sector 10 A, Vashi on the 16

August 2014 at 4.30 pm.  The Chief guest for the 

occasion was Dr Sunil Keswani, the eminent plastic 

surgeon who is well acknowledged for his treatment of 

burns at his National Burns Centre, Airoli.  The function 

was attended by the students of the course, their 

families, faculty of the course, members of IWSA and 

several well wishers. 

Dr Sudha Rao, President, IWSA informed the audience 

about the activities of the association.  Dr Surekha 

Zingde, Course coordinator, gave a brief on the need for 

conducting a Rugnasahayak training program.  The 

increase in life expectancy, increasing nuclear families 

and absence of family support to care for the elderly and 

sick members in the household were the primary 

reasons.  Further there are several young girls and boys 

who are unable to complete their education due to 

financial and societal issues.  The Rugnasahayak 

course provided avenues for self improvement towards 

gainful employment while meeting the societal 

requirements.

In his address, Dr Keswani impressed upon the students 

that the idea of health care assistants -  Rugnasahayaks, 

dates back to the days of Florence Nightingale who 

through her efforts reduced mortality by providing the 

necessary care to those injured during the war. He 

informed that health care assistants are para medical 

staff who are closer to the patient and can take care of 

their needs more effectively thereby contributing 

towards the improvement in their health.  This 

assistance is required and necessary these days 

wherein the demands on the time of the nurses and 

clinicians is ever on the increase and they are unable to 

give the time necessary for routine requirement of the 

patients.  Beyond the hospitals, Rugnasahayaks can 



also assist in the homes of the elderly and the sick. 

The function concluded with the distribution of 

certificates to the eight students who completed the 

course successfully.   

This course will be conducted again in a few months. 

Those interested in contacting the students who have 

completed the course or require more information may 

contact the IWSA office on 022-27661806 or send an 

inquiry on email : iwsahq@gmail.com

Celebration of Library Day 
S. R. Ranganathan, who is known as “Father of Library 

Science in India”, was the first person who identified the 

real need of libraries and library science education in our 

country. He was born on August 9, 1892 and hence this 

day is celebrated as “Library Day”. This day was 

celebrated at IWSA’s Pirojsha Godrej Foundation 

Library. The program was open for all the members of 

the library, hostel, the office staff, TOT students and all 

the executive committee members of IWSA. 

The program was initiated with a song by Mrs. Chhaya 

Kelkar, Secretary, Library Committee. The song praises 

Saraswati, the goddess of knowledge, music, arts, 

wisdom and nature. Dr. Sudha Rao,  President, IWSA 

was the Chief Guest for the function.  She spoke about 

IWSA and its activities in her inaugural address and 

informed the audience about the contribution of S. R. 

Ranganathan to the field of Library Science. 

This was followed by a quiz competition.  The idea was 

conceived by Smt. Meena Bhobe and was conducted by 

Dr. Anjali Bhagwat, Convener, Library Committee.  Smt. 

Chhaya Kelkar and Smt. Ashalata Patil, Treasurer, 

Library Committee judged the competition.  The rules 

were explained to the participants with examples.  The 

questions were set to test general knowledge, current 

events, authors, sports, and day to day observations.  

The participants’ enthusiasm status quickly changed 

from mild to a highly excited state.  The quick thinking 

needed stimulated the minds of around 30 participants 

who, at the end of it, requested that such events be 

conducted more often.   

The winners of the competition, the best readers 

(maximum books read per year) were given prizes in the 

form of books.  Vote of thanks were given by Smt. 

Ashalata Patil.

BRAHMAKAMAL blooms in the 
IWSA garden for the first time

ththOn 8  Sep. 2014 and 19  Nov. 2014 members of IWSA 

had a wonderful surprise in the IWSA-HQ garden, with 

the blooming of the Brahmakamal.  This flower is also 

known as Himalayan flower, Queen of night, Lady of the 

night, Star of Bethlehem etc as the lotus like flower 

blooms only once in a year after sunset for one night and 

one night only.  The Brahmakamal flower is big, beautiful 

and snow white in colour with a wonderful fragrance.  It is 

considered lucky if you see it in bloom and it is said that if 

one prays to Lord Brahma while watching the flower as it 

blooms your wishes are fulfilled.  The blooming flower is 

also supposed to bring prosperity to the home where it is 

located -  so be it for IWSA!!!!

The scientific name of the Brahmakamal plant is 

Epiphyllous Oxypetallum.  It belongs to the family 

Cactaceae and has a popular name Orchid cactus as its 

flower has orchid like beauty while the plant is like a 

cactus.  The plant is native to Sri Lanka.  It is seen in 

different parts of India. The plant generally flowers 

during monsoon, from mid june to mid October.  

We look forward to seeing it bloom again next year. 
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Independence Day 
Celebrations 

thIndependence Day, 15  August 2014 was celebrated 

with enthusiasm by the hostelites. The hostelites of 

IWSA were present in large number along with Ms. 

Elizabeth (Hostel Superintendent), Ms. Suman Walia 

(Hostel Supervisor) and Ms. Celina (Hostel Assistant 

Supervisor)

Hostel Co-convener Mrs. Kumud Balkrishnan hoisted 

the flag which was followed by National Anthem, 

pledge, speeches and Vandemataram.  Mrs. Asha 

Khandkar,  Secretary of the hostel proposed the vote of 

thanks.

Nursery / Creche Teachers 
Training Program
The Academic year has commenced with 19 students 

on roll in August 2014.  In the past 4 months the 

following activities have been conducted for the 

students:

Puppet workshop by  Mumbai mobile creche

A full day workshop was conducted by Katta Babu and 

his team of teachers.  Mr Babu taught the students to 

make eight different types of Puppets.

Computer training

All the students were given Computer Training at our 

Computer Centre wherein they learnt the basics of 

Computers along with making of Power Point 

presentations, Worksheets & Web Browsing.

Visit to ETC school

A field visit to ETC School near Raghuleela Mall, Vashi, 

was organized in September, for the trainees as part of 

their curriculum. The trainees spent a full day 

interacting with the students there. The Director of the 

school, Mrs. Varsha Bhagat addressed the students 

and briefed them about the activities of the school and 

how it has helped Special Children.

Teacher’s Day celebration.

thOn 5  Sep. 2014, the students of TOT planned, 

arranged and organized a programme to celebrate 

Teachers Day.  All the teachers of the Centre were 

welcomed and honoured for their commitment and 

dedication to the cause of education.

Dusshera Celebration.

thOn 14  Oct 2014, TOT students have conducted a 

group lesson as part of their training on Dusshera.  

They conducted a puppet show for the Nursery and 

Day Care children.  Childrens Day was also celebrated 

by them through role play and by arranging interesting 

games for the little ones.

Rangoli  Workshop 

Pre-Diwali, a rangoli making workshop was 

thorganizedon 16  Oct. 2014, wherein 25-30 

participants learnt to make rangoli which could be 

reused using cloth, paper and decoration materials.  

The workshop was conducted by Ms Sadhana Ganti.

Parent Meeting

A meeting cum open day was organized with parents of 

thNursery and Day Care children on  18   Oct. 2014, 

wherein parents were told about their child’s 

performance and report cards were given.  As part of 

the meeting, demonstration on microwave cooking of 9 

dishes was held for parents and TOT students by Ms 

Sadhana Ganti of Magic Moms.  This was followed by a 

lecture from Dr. Varsha Varma on inculcating good food 

habits in toddlers.
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Food Adulteration Workshop

This workshop was organized by Mr. Gajanan Patil on 

th5  Nov. 2014, for the TOT students and IWSA staff.  He 

demonstrated how to detect adulteration in about 25 

commonly consumed food items.

Children’s Day
thOn 14  Nov. 2014, Chacha Nehru’s birthday,  Children’s 

Day was celebrated by TOT trainees for Day care ad 

Nursery children with games and overall fun.

Origami Workshop
st On 21  Nov. 2014, Mrs Gargi Lagu and Ms Asha Apte 

conducted a workshop on Origami. The ladies 

demonstrated and encouraged the TOT students to 

make thirteen different items using origami.

Eco-friendly Ganesh idol 
Making Workshop
Indian Women Scientists’ (IWSA) organised an Eco- 

thfriendly Ganesh idol making workshop on Thursday, 26  

August, 2014 in the “ICICI” Multipurpose Hall.

Total 65 people from different age groups participated in 

this workshop.  Each participant made a Clay Ganesh 

Idol under the supervision & guidance of volunteers of 

Rotaract Club of Navi Mumbai.  Ms. Snehalata Bhavsar 

and Ms. Manisha Chand demonstrated making of a 

Ganesh idol from paper pulp.  They also helped those 

who were interested in making idols using paper pulp.

The purpose of this workshop was to create awareness 

among the participants towards using clay or paper pulp 

idols as these are easily dissolved in water within 2 to 3 

hours.  In comparison, the idols made up of plaster of 

paris (POP) pollute water bodies & are a threat to aquatic 

flora & fauna. The paints that are normally used in POP 

idols release toxic metals, further, degradation of POP 

idols takes several months.

Dr. Sudha Rao President IWSA presented these facts to 

all the participants and requested them to use eco -

friendly idols which they made.

She also emphasized not to use thermocole and plastic 

for decorations and  refrain from using loud music during 

the Ganesh festival.

Free Cancer Detection Camp
th IWSA organized a cancer detection camp on 4 Oct. 

2014 in collaboration with Lions Club of Vashi in the 

memory of Late Dr. Jagdish Nadkarni.  Eighty seven 

people attended the camp and were checked by eminent 

doctors of the Indian Cancer Society.

IWSA Scholarship awards. 
thA function was held on Saturday, 15  November 2014, 

for distribution of merit cum means scholarships to 

deserving girl students at post-SSC, graduate and post 

graduate levels from different colleges in Mumbai and 

Navi Mumbai at IWSA’s ICICI Multipurose Hall.            

Dr. Susan Eapen, Convenor of Scholarship and award 

committee welcomed the students and their parents.  

She spoke on how educating a girl helps in enlightening 

the lives of people around her.  Dr. Sudha Rao, President 

IWSA spoke on the various activities of IWSA and 

outlined IWSA’s Scholarship programme. 

Dr. Sudha Padhye, Founder member of IWSA spoke on 

how IWSA had taken a decision in providing financial 

assistance towards supporting girl students pursuing 

science education. Dr. Sudha Padhye, Dr. Usha Thakare 

and Dr. Jayashree Nadkarni gave away the awards. 

Twenty two girls from different colleges were given the 

general awards, while the award for Nursery Teachers 

training was presented to Ms. Jyoti P. Mane.  Dr. Uma 

Rao Memorial award for higher education of children of 

staff members of IWSA was given to Anurag S. Chand.  

Dr. Srirupa Mukherjee, Secretary, Scholarship 
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Dr. Susan Eapen
Convenor, 

IWSA Scholarship Committee

An appeal for Corpus donations for IWSA 

Scholarship for girl students. 

Education of girls will help to develop women who will 

contribute to the development of the country. The number 

of girls pursuing higher education has increased in the 

last two decades. IWSA has been providing merit cum 

means scholarship awards to girl students pursuing 

education in science stream and it is essential to provide 

more scholarships to support these girl students so that 

they can complete their courses. 

I  earnestly  appeal  to  all  IWSA  members, different 

organisations and donors to generously donate towards 

this noble cause. 

Committee proposed the vote of thanks.  High Tea was 

served to the 70 participants after the program. 
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We are happy to announce that Prof. Shubha Tole is 

the recipient of the 2014 Infosys Science Foundation 

award for work in Life Sciences. The award was 
thannounced on the 13  Nov.2014. The award 

commit tee has considered her work in 

neruocircuitary to be of importance in understanding 

human behaviour, cognition and emotions.  Shubha 

Tole is a neuroscientist and Professor and Principal 

Investigator at the Tata Institute of Fundamental 

Research in Mumbai, India.  Shubha is a member of 

IWSA. Shubha is well acknowledged for her 

research in neurosciences.  She is a recipient of the 

Research Award for Innovation in Neurosciences by 

the Society for Neuroscience; the Government of 

India’s National Woman Bioscientist award; a 

Swarnajayanti Fellowship; and a Wellcome Trust 

Senior International Fellowship (1999).  She was 

recipient of the Shanti Swarup Bhatnagar Prize for 

Science and Technology in Biological Sciences 

(2010). She has published her research findings in 

journals of high impact factor such as Nature, 

Science and PNAS. In addition to research, she 

believes that she has to give back to society what 

she has received and for this she takes keen interest 

in popularizing science and addresses school and 

college students. We, members of IWSA, 

congratulate her for her achievement as a Woman 

Scientist and wish her success in her future 

research.

Professor Shubha Tole

thOn 24  Nov. 2014, President Lion Lalit  Agarwal, 

Advocate Manojbhai Thakkar, Secretary Lion Sanjay 

Palan, Lion Ramesh Nagpal and Lion Lady Suman 

Agarwal of the Lions Club of Nerul and Jt. Dist. 

Secretary, Lion Anoop Tharwani  donated three new 

desktops and a Laser printer to IWSA’s  Satish  

Haware Computer Education Centre on behalf of their 

club. Dr. Sudha Rao briefed them about IWSA’s 

activities during their visit.  They were very impressed 

and expressed that they would be interested in long 

term association with IWSA. Ms. Ruchi Sood, Head, 

Computer Centre thanked the visiting members and 

promised to plan some programmes together with 

their Club.

Donation of computers and 

printer by Lions Club of Nerul.
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REPORTS
 FROM BRANCHES

Kalpakkam Branch
A Technical Talk was arranged by IWSA's, Kalpakkam 

Branch on August 22nd at WSCD Conference Room, 

Ground Floor, WSCD, IGCAR.  The lecture was 

delivered by the young and dynamic scientist, Smt. J. 

Sangeetha from the Smart Materials Section 

(SMARTS), Metallurgy & Materials Group. The 

speaker was introduced by Dr. Rachna Dave, EC 

member, IWSA-K. Smt. J. Sangeetha delivered a talk 

on the topic “Functionalization of nanoparticles, their 

characterization and applications”. The speaker in her 

technical talk elaborated on Nanoparticles, which are 

bestowed with unique properties due to high surface 

area to volume ratio. She in particular, discussed on 

surface modifications; the surface modification or 

functionalization of nanoparticles is opted to impart 

desired properties to the nanoparticles and such 

modifications can be performed either during 

nanoparticle synthesis or after the synthesis. The 

technical talk also focused on the functionalization of 

nanoparticles with different molecules, their mode of 

interaction, properties and applications. The technical 

talk was vibrant and excellent and everyone in the 

audience was very impressed with her work and 

benefited immensely from the lecture. On behalf of 

IWSA, Smt. T. Jayanthi, Convener, IWSA-K 

presented a memento to Smt. J. Sangeetha as a 

token of respect and love for her. The session ended 

with a vote of thanks by Smt. BinduSankar, EC 

member, IWSA-K.

Nagpur Branch

Activities in 2014

IWSA, Nagpur Branch, celebrated the college Event 

for Girl Students in collaboration with S. M. Mohota 

th Science College (Zoology Department) on 8

February 2014 at S. M. Mohota Science College, 

Nagpur.

The program commenced by lighting the Lamp and 

welcoming the dignitaries. Present on the dias were 

Dr. Papiya Bhattacharya, Chief Guest, Ex. Convenor-

Dr. Anuradha Gadkari, Convenor- Dr. Rita Israni and 

Secretary - Dr. Dipti Andhare. They were accom-

panied by Dr. I.  M. Sarin, Vice Principal and and Dr. U. 

R. Sonparote, HOD, Zoology Department of the 

college. 

At the onset Dr. Anuradha Gadkari welcomed the 

gathering on behalf of IWSA and elaborated about the 

aims and activities of IWSA. The main highlight of the 

program was a Talk on "Reproductive health and 

hygiene" by Dr. Papiya Bhattacharya, Eminent 

Gynecologist, Nagpur, followed by interaction with 

Girl students on the subject. She spoke on adolescent 

health and the care and precautions one must take. 

This was followed by a Quiz for Girl students on Health 

Sciences conducted by  Dr. Rita Israni and Dr. Rina 

Saha. The winners were awarded.

The event saw a huge participation from many girl 

students & staff members of Mohota Science College 

& also the IWSA members. Dr. Rina Saha was the 

project In-charge.  Dr.  Dipti  Andhare, Secretary, 

IWSA proposed a vote of thanks which was followed 

by High Tea.

T.Jayanthi

Convenor,IWSA

 Kalpakkam Branch



11

As an annual event IWSA, Nagpur Branch celebrated 

thScience Day on 4  March 2014 for the high school 

students of Shanti Vidyabhavan, Digdoh, Hingna. An 

Eloculation competition on “Science in the Kitchen” 

was conducted  for the  girl students of the school 

from the Rural background. 

Dr. Jayshree Pendharkar, Food & Nutrition Expert, 

and a life member of IWSA had graced the occasion 

as the Chief Guest and the Key speaker. At the onset, 

the Principal of Shanti Vidhyabhavan, Mrs.Tidke and 

Director of the Institue, Mrs. Sushma Pankule, 

welcomed the Chief Guest and all the IWSA 

members.

This was followed by the competition for the girl 

students on Science in the Kitchen. The girls 

participated actively.  There is a lot of science behind 

everything that is used in the kitchen like the everyday 

foods that we eat, the raw materials used for cooking, 

utensils and the appliances used etc. These were ably 

captured by these students belonging to the 

economically weaker sections of the society. They 

showed an urge to study and understand the various 

aspects and application of science. 

Dr. Rita Israni, Convenor, IWSA briefed  about the 

Role of IWSA  and its activities to the girl students. Dr. 

Jayshree  Pendharkar elaborated on the application 

of science in the kitchen, like the use of various food 

ingredients and their nutritive values, the principle 

behind the use of pressure cooker, thermos flask, the 

utensils used for cooking and their health effects.  Tips 

related to Food adulteration etc were elaborated by 

Convenor, Dr. Rita Israni, Dr. Seema Ubale and Dr. 

Dipti   Andhare.

Three prizes were announced and the prizes 

distributed at the hands of the chief guest and the 

Director of the school. The program was ably 

conducted by the teacher of the school, Mrs. Vidya,  

Dr. Dipti  Andhare,  Secretary, IWSA  proposed a vote 

of thanks.

IWSA, Nagpur Branch celebrated  Women's Day on 
th14  March 2014 in collaboration with Institution of 

Engineers, Nagpur.  On the occasion,  Dr Uma 

Vaidya, Vice Chancellor Kavikulguru Kalidas Sanskrit 

University,  Ramtek was the  chief  guest and 

delivered  a talk on the subject “Science in Vedas".     

Dr Uma Vaidya is a very eminent personality  with a 

number of   awards to her credit.  She has been 

awarded "Sanskrit Seva Samman" of Delhi Sanskrit 

Academy by the  Government of Delhi in 2013 and 

Kalidas Sanskrit Sadhana Puraskar by Govt. of 

Maharashtra, 2012-13.

Dr. Vaidya very efficiently elaborated on how Science 

existed since Vedas. She elaborated regarding the 

effect of Gayatri Mantras on physical and mental well 

being. She also made a mention of Vajra lape, ie 

cement and use of chemicals since very olden days 

and made the talk very lucid and interesting to the 

audience.

The talk was followed by the interaction on the subject 

with the audience. The members of the Institution of 

Engineers also participated in the discussion and 

appreciated the efforts made by the IWSA team.

Dr. Rita Israni

Convenor,IWSA

                        Nagpur Branch
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Crystallography…gateway to modern technology

The scientific study of crystal structure and crystal 

formation is known as crystallography. The process of 

crystal formation via mechanism of crystal growth is 

called crystallization or solidification. The importance 

and impact of the science of crystallography can be 

understood by the fact that United Nations has 

proclaimed 2014 as the year of crystallography. This 

article provides a general introduction to the subject 

and the status of domestic activity for the benefit of 

curious readers. 

Let us begin by addressing the question as to why this 

field is so important? Historically, many solids found in 

nature exhibited transparency like ice and hence were 

called crystals. Crystal is a Greek word which means 

ice. Consequent to their fascinating optical properties, 

the naturally occurring crystals of many materials 

were used as gems and jewels from olden days. The 

advances in optics, and a better understanding of 

optical properties of crystals led to their application as 

optical components. The invention of radio waves in 

the nineteenth century and subsequent progress in 

electronics required the use of quartz crystals as 

oscillators or frequency stabilizers. The ruby crystals 

(Al O :Cr) were found to possess very high 2 3

mechanical hardness and hence found applications 

as jewels in watches. During the first half of the 

twentieth century, theory of semiconductors and 

interfaces was developed. Their practical applications 

as diodes, transistors and other such devices required 

single crystals of Germanium (Ge) and Silicon (Si). 

Later, single crystals of many other semiconducting 

materials and / or their epitaxial layers found 

numerous applications and this led to their large scale 

industrial production. The study of nuclear physics 

and development of nuclear reactors 

demanded  deve lopmen t  o f  nuc lea r  

detectors.These detectors were based on 

semiconducting, inorganic and organic single 

crystals of very high chemical and structural 

purity. Another quantum jump in crystal 

applications was witnessed with the advent of 

lasers. Today, the world single crystal 

production is estimated to be of multibillion 

dollars. Summarizing, single crystals are not 

just precious gems, but they are an important 

component of modern technologies and 

therefore it is an ever growing industrial activity.

What are the special features that make single 

crystals so special? The atoms or molecules in a 

single crystal are arranged in a periodic manner 

in space resulting in long range structural order 

with no grain boundaries. Due to the long range 

order, crystals exhibit physical properties that 

are unique to the given structure and symmetry. 

It means that the physical properties of a crystal 

can be predicted by investigating its structure. 

The absence of imperfections associated with 

grain boundaries gives monocrystals unique 

properties, particularly mechanical, optical and 

electrical, which can also be anisotropic, 

depending on the type of crystallographic 

structure. This understanding was developed 

over a period of time after the discovery of X-

rays which enabled study of the internal 

structure of the materials. The structure 

determination of materials has been an intense 

scientific activity throughout the twentieth 

century and it continues to be so even today. In 

addition to X-rays the electron and neutron 
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diffraction techniques were also developed for crystal 

structure determination. Notably, all the three probes 

have their own application regimes. 

In India, a large number of groups working in 

universities and national laboratories have done quite 

impressive work in crystal structure determination. 

Dr.G.N. Ramachandran is the most celebrated Indian 

who did work on X-ray topography of diamond under 

the guidance of  Dr.C.V. Raman during the forties and 

later studied protein structure. During early fifties he 

set up a fully equipped modern X-ray crystallography 

laboratory at Madras (Chennai). A number of groups 

in DAE have also been pursuing this activity since a 

long time. With technological advances made, the 

conventional X-ray tubes employed in the early days 

were replaced with much more powerful sources 

based on rotating anodes and lately by synchrotron 

radiation. The synchrotron radiation is generated by 

particle accelerators and its unique features are: very 

high flux compared to conventional X-ray tunes, wide 

wavelength range, excellent collimation and its linear 

polarisation. These developments together with the 

ultra fast computing facilities have revolutionized this 

field. At Raja Rammana Centre of Advanced 

Technology (RRCAT), Indore, a 2.5 GeV synchrotron 

radiation source (INDUS-2) with critical wavelength of 

about 2Å has been indigenously developed.  Facilities 

for protein crystallography - angle and energy 

dispersive X-ray diffraction have been developed. In 

the area of neutron diffraction significant work was 

also been done at BARC with the commissioning of 

there search nuclear reactors.  The facilities which 

have been developed for single crystal and powder 

diffraction are now availed by scientists from all over 

the country under the scheme National Facility for 

Neutron Research (NFNBR).

(Upper panel) Angle and (Lower panel) 

Energy dispersive X-ray diffraction 

beamlines at INDUS-2, RRCAT

Panoramic view of the neutron spectrometers 
at Dhruva reactor, BARC
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Much of the initial research on crystals was carried out 

employing naturally occurring samples. However, 

soon it became clear that these samples were neither 

structurally nor chemically pure. This aspect 

promoted research on single crystal synthesis under 

controlled laboratory conditions. First such effort was 

made at MIT by a physicist, Dr. P.W. Bridgman who 

was investigating the effect of high pressure on crystal 

properties. The technique developed by him for the 

melt growth of crystals is now known after his name. At 

BARC, a modification of this technique was          

carried out to realize the growth of 150 mm              

diameter single crystals of alkali halides for 

applications in spectroscopy and lasers or as 

scintillation detectors. [1].

Crystal pulling laboratory of CTL Crystal growth in progress

It must be mentioned that significant technological 

advances have been made for single crystal growth 

from melt, float zone, flame fusion (Vernulie), 

aqueous solutions, molten salts (flux) and vapour 

deposition techniques. On the international scene 

the activity on single crystal growth has graduated 

from research laboratories to full scale industrial 

production. The crystal growth process is inherently 

very slow and hence requires constant monitoring 

over a prolonged time extending to days in some 

cases. This problem has been overcome through 

automation coupled with producing quality data 

putting sustained efforts over a period of time. While 

the technology has been perfected, the underlying 

physics is still not fully understood. We broadly 

understand it to be promoted by the processes which 

bring the constituent atoms sufficiently close to 

interact with each other. The starting process of 

crystal formation is called nucleation, which is the 

first appearance of solid phase amidst randomness. 

The controlled attachment of more and more 

material results in the formation of a regular crystal. 

The controlled attachment enables molecules to 

pack together in smaller space such that the system 

energy is lowest.  Temperature and pressure are the 

thermo dynamical factors that promote it. 

The process of crystallisation occurs in nature in 

several different ways; like in the cooling of magma 

Systematic research on the synthesis of single 

crystals and their characterization has been carried 

out at BARC since 1970 and a dedicated Crystal 

Technology Laboratory (CTL) was set up in the year 

2000 [2]. A laboratory (MAT) for the preparation of 

detector grade Ge and optoelectronic grade GaAs 

was also set up in 2004.  A facility for the single crystal 

growth of detector grade Si was set up in 2008. The 

other research laboratories involved in this work 

include RRCAT, Indore and Defence Science Centre 

(DSC), New Delhi. The academic institutions 

currently involved in the single crystal growth include 

Crystal Growth Centre at Anna University and SSN 

College of Engineering, Mysore University.
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Sangeeta
           Li B O2 4 7 Ruby (Al O :Cr)                                                                              2 3

Photographs of a few of the technologically important 

crystals grown at Crystal Technology Laboratory, BARC

ZnWO4 Bi Ge O  (BGO)                         4 3 12 PbMoO Y Al O (Nd)        4 3 5 12

or the movement of land masses which create great 

pressures and temperature capable of changing the 

crystal structure in rock. In the former case, the cooling of 

hot molten rock resulted in the crystallization of different 

substances. Feldspars (KAlSi O -NaAlSi O -CaAl Si O ) 3 8 3 8 2 2 8

are a group of rock forming tectosilicate minerals that 

make up as much as 60 percent of the earth’s crust. 

Quartz (SiO ) is the second-most-abundant crystalline 2

mineral in the earth’s continental crust after feldspar.

It should be evident from the above description 

that single crystals are the backbone of all modern 

technologies. The application areas may extend from 

simple household appliances to sophisticated 

technologies. Consequently, crystals are playing central 

role in many of the national missions. For example, the 

Jawaharlal Nehru National Solar Mission for harnessing 

20,000 MW solar energy by the year 2022 requires silicon 

wafers in huge numbers; the yearly requirement is 

envisaged to be about 1000 million. This requirement will 

be multi fold if the vision of the present government of 

harnessing solar energy has to be realised. Further, 

crystalline silicon wafers are also needed for the ever 

growing electronic industry in the country. In order to 

accomplish these missions the indigenous production of 

crystalline silicon is a must. Similarly, well characterized 

single crystals of a large variety of materials are also 

needed for the growth of LASER, photonics, optical 

devices, radiation / thermal or piezoelectric detector / 

sensor applications. For most of these devices the starting 

materials are required in the form of bulk single 

crystals, while some applications may also require 

them in the form of crystalline thin film structures. The 

limited R & D activity pursued in the country for the past 

five decades has been mostly of academic interest. 

The efforts required to address the technological 

challenges could not be possible in absence of the 

national level commitment. Many developed countries 

like USA, Japan, Germany, France, Russia and 

recently China and South Korea, Taiwan, Singapore 

have recognized the importance of crystals for 

technological development and have invested heavily 

in terms of resources and manpower to make 

tremendous inroads into the field of crystal growth of 

technologically important materials.  While basic 

research may still be continuing in universities and 

research laboratories, most of the production is taking 

place in Industry. A strong interaction among academia 

and industry has been constantly improving this 

technology. These countries have many things in 

common: dedicated centres on crystal research, high 

level of funding, synchronized joint effort for target 

oriented results. We, on the other hand, are still relying 

heavily on importing crystals for our need and are at the 

verge of missing great opportunity in the field of Crystal 

Technology.   An urgent action in this regard is strongly 

advocated. 

[1] S.C. Sabharwal et al. Cryst. Res. Technol. 20 (1985) 

837 & J. Crystal Growth 80 (1987) 33

[2] S.C. Sabharwal and Sangeeta, Nuclear India, page 

3-7, Vol.41/no.09-10/Mar.-Apr. 2008



18

Twenty-first century is known as the century of 

science due to the explosion in technology. The 

numerous discoveries and developments in 

science have permeated every sphere of life and, 

scientific thought has become a practice 

everywhere.   Although women in India and around 

the world represent almost half of the total 

population, they are not found in equal proportion 

in any profession, especially those related to 

science, technology and industry. This may be due 

to gender bias and denial of opportunities to 

women. Education and employment opportunities 

for females at all levels are inferior compared to 

those for males. 

In many cultures around the world,  women are 

assumed to be home makers entrusted with the 

responsibilities of caring for the family, while men 

were considered sole bread-earners.  This thought 

may have its genesis in the facts that women are 

physically weaker and are also endowed with the 

unique ability to give birth to children.  Lesser 

physical strength made women vulnerable to 

abuse of different kinds, and therefore they tended 

to prefer safety of the homes.  Further, women-folk 

rarely ventured into studies of science and 

engineering, which required hard labour and 

uninterrupted pursuit.  Worldwide, science came to 

be considered as a domain of men with the 

marginalization of women in scientific careers.  

Education has always been linked with 

employability for a salary.  Since females were not 

to be bread earners for the family, educating them 

was thought to be unnecessary. This thought 

process, though totally wrong, was another reason 

for denial of education to girl children. Rural 

families and conservative communities are often 

not in support of providing higher education to girls, 

and force girls into early marriage.  Poverty is the 

other factor which makes it hard for parents to 

afford education to a girl child, who is not expected 

to be the future bread earner.  Working women, 

mostly in urban areas, often act both as 

homemakers and as professionals, and handling 

both responsibilities at the same time becomes 

challenging.  They choose to take a break from 

studies and/or the job due to family responsibilities, 

in particular, maternity.  Due to rapid advances in 

science, re-entering after a period of lapse is not 

easy, and most women are not confident about 

their scientific knowledge after a long absence.  

Gender-based inequities are frequent at 

workplaces, and women are habitual ly 

underestimated at higher levels in both the private 

and government organizations.

Over the past years, this trend has changed, partly 

due to scientific developments that have opened 

up outside-home jobs that can be handled by 

women.  Advances in the medical field and health 

care have drastically increased the time period a 

woman can be physically active during pregnancy, 

and have reduced the period a woman can be 

recouping after child birth.  However, attitudes and 

perceptions still have not attained the required 

level, and lot more efforts are needed to achieve an 

Women and Crystallography 
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environment of equity in science education and 

employment for women.

Women’s struggle and leadership:

Women across the world have been underestimated 

since long and this has limited their existence in the 

disciplines of science and technology.  In the past, 

gender-based reservation for males in Europe and 

USA in various study courses further limited the 

exposure of women to good education.  Most of the 

females in good universities were not allowed to 

participate in the scientific affairs, and this led to a 

demolition of women motivation.  Personal 

motivation and collective efforts by societies in 

different regions of the globe made few women 

personalities memorable for the entire era.  One of 

the foremost personalities is Madam Curie, who 

received the Nobel Prize twice for her outstanding 

contributions in chemistry.  She was the first woman 

who received the Nobel Prize, and her footsteps 

were followed by her daughter Irene, who was 

awarded Nobel Prize in the year 1935.  Dorothy 

Hodgkin, Ada Yonath, Kathleen Lonsdale and 

Kalpana Chawla are few other examples of women 

who scaled great heights in scientific learning.  

Dorothy Hodgkin was a  pioneer in the field of protein 

crystallography, a method used to determine the 

three-dimensional structures of bio-molecules. She 

was awarded the (1964) for Nobel Prize in Chemistry 

her contribution to the structure of Penicillin and 

vitamin B .  She made, through hard work, the 12

transition from small molecule crystallography to 

protein crystallography, and some of her 

breakthrough discoveries include the structure 

determination of insulin.   Despite huge gender bias 

in Britain, Dr. Hodgkin never let her gender get in the 

way of her pursuit of science.  She continued her 

research after marriage and presented her key 

findings at the Royal Society in 1938, when she was 

eight months pregnant.  However, the society 

perception towards her achievement was quite 

sarcastic as reflected through various statements 

made by newspapers such as Daily Mail and 

Telegraph.  The Daily Mail mentioned as a headline 

“Oxford housewife wins Nobel” and Daily Telegraph 

announced “British woman wins Nobel Prize – 

£18,750 prize to mother of three”.  The text describes 

her as “affable-looking housewife Mrs. Hodgkin” had 

won the prize “for a thoroughly un-housewifely skill: 

the structure of crystals of great chemical interest”.  

Being a woman, she was not permitted to participate 

in the research and academic meetings of the 

chemistry faculty club.

Dorothy Hodgkin had exceptional talent that 

allowed her to extend the scope of X-ray 

crystallography from simple molecules to complex 

molecules.  She was known as the most 

outstanding X-ray crystallographer of her time. 

Hodgkin started her graduate study at University of 

Cambridge in 1932 in the laboratory of John 

Desmond Bernal, who was a renowned X-ray 

crystallographer.  In 1934, an X-ray diffraction 

photograph of the digestive enzyme pepsin was 

published by Bernal and Hodgkin, and this was the 

beginning of protein crystallography.

Hodgkin was highly determined to understand the 

most tedious and complicated aspects of X-ray 

crystallography, like Patterson and vector maps 
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that could be used for measurement of distances 

between atoms in a crystal. She started her 

laboratory in 1935, and within a year succeeded in 

determining the X-ray structures, first of insulin and 

later of sterol.  In 1964, she was awarded the Nobel 

Prize for Chemistry for solving the structure of 

Penicillin and vitamin B12.  Hodgkin has received 

the Nobel Prize not just for contributing the 

structures of several important compounds, but also 

for widening the scope of chemistry itself.  Ada 

Yonath from Weizmann Institute of Science, 

Rehovot, Israel is another woman scientist who has 

won Nobel Prize in Chemistry (2009) for her work in 

“crystallographic determination of ribosome 

structures” jointly with Venkatraman Ramakrishnan 

and Thomas Steitz. Prof. Yonath was the first 

scientist to embark in the seventies, on the 

challenging job of determining the three dimensional 

structure of a ribosome, which is a mega Dalton 

complex containing several protein and ribonucleic 

acid molecules.  After a relentless and perseverant 

pursuit for more than three decades, Yonath and 

collaborators cracked the ribosome structure, 

opening up the possibility to design effective anti-

bacterial drugs.

Hodgkin and social connection

Hodgkin was a marvellous personality who did not 

limit herself to science, but also extended her arm for 

peace in the world.  She was involved in an 

extensive range of peace and humanitarian work 

and was highly concerned for the well-being of 

scientists and people residing in communist nations 

such as the Soviet Union, China and North Vietnam.  

She was awarded the Lenin Peace Prize (1987) for 

her championing of the Soviet cause and also for her 

hard work to ease tension between East and West 

during the “Pugwash” movement.  She had a close 

association with politics through her husband 

(Thomas L. Hodgkin): however, she never joined any 

political party.  She was linked to several 

international peace organizations and, owing to cold 

war restrictions, was not permitted to go to U.S. until 

1990.  The role of the Hodgkin family in the field of 

science and international relations was a constant 

complement to her own scientific efforts, and the 

husband and wife team distinguished themselves 

over more than three decades working for world 

peace. Hodgkin is warmly remembered by her 

research students that included many women from 

science and politics.  Dorothy Hodgkin’s most 

famous student, Margaret Thatcher, was the Prime 

Minister of the United Kingdom from 1979 to 1990.  

In her remembrance and respect, Margaret used to 

keep a photograph of Dorothy Hodgkin at No. 10, 

Downing Street.  Hodgkin undertook a number of 

important professional and public responsibilities, 

including the Presidentship of the British Association 

for the Advancement of Science (1977-1978), and 

the Presidentship of the International Union of 

Crystallography (1972- 1975). 

Hodgkin and Indian connection

Dorothy never let her health come in the way of her 

scientific pursuit. She developed rheumatism at an 

early age of 28, which severely affected her mobility, 

but it did not deter her from traveling around the 

world.  She visited many countries of the world; 

Soviet Union, China, Vietnam, Japan and India, in 

connection with her scientific and world peace 
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agenda.  In one of her visits to India during 1979, she 

travelled to meet E.M.S. Namboodiripad.

Dr. Hodgkin maintained relations with scientific 

communities all over the world, and during her visit to 

India in 1973, she delivered the Azad Memorial 

Lecture.  She was an honorary fellow of the Indian 

Academy of Sciences and held the Raman 

Professorship.  Her student Prof. M. Vijayan 

(Professor, Indian Institute of Science) remembers 

that any social movement that gave a stimulus to the 

weaker and poor people of the world captured Dr. 

Hodgkin’s personal attention.

Dr. Hodgkin was a woman who has played a 

prominent role in the development of Indian 

crystallography.  Her post doctoral fellow associates, 

S. Ramaseshan, M. A. Viswamitra, M. Vijayan and K. 

Venkatesan laid the foundation of Indian 

crystallography, particularly Prof.Vijayan, for 

macromolecular crystallography. Many Indian 

crystallographers have reached international level 

under the leadership of Prof.Vijayan, and this 

includes a handful of women scientists.

Indian women crystallographers

Prof. Vasanta Pattabhi, Prof. N. Shamala, Prof. R. 

Usha, Prof. Punit Kaur and Prof. K. Suguna are 

some of the women crystallographers from India.  Dr. 

K. Suguna is currently a professor in the Molecular 

Biophysics Unit, Indian Institute of Science, 

Bengaluru and is working on proteins involved in 

several diseases such as malaria and M. 

Tuberculosis.  She has published her research in 

several international journals and has given 

structural insight into disease-related proteins.  Dr. 

Punit  Kaur is the other leading woman in the field of 

structural biology, and she is working currently on the 

functional aspects of cancer and venom proteins.  

She graduated from All India Institute of Medical 

Sciences (AIIMS),  New Delhi, under the guidance of 

a renowned distinguished scientist, Prof. T.P. Singh.  

She has made significant contributions to Indian 

science and also to various aspects of drug 

discovery towards curing the diseases. The 

gradually increasing number of women in science 

and technology gives the indication of improvement 

in the Indian and worldwide scenario on conditions of 

women and  particularly, in the awareness of society 

towards gender equality.  However, there is still an 

urgent need to boost tremendously, enrolment of girl 

children from rural areas into schools and colleges 

for educating them.  

Women empowerment

Enlightened women are an inspiration to the whole 

society, and therefore empowerment of women is of 

utmost importance for the well-being of humans.  

Women empowerment means making women self-

confident and self-dependent.  The issue of women 

empowerment is a global issue.  Different solutions 

may be required in urban and rural regions.  The 

basic components of the solution, however, are: 

Infrastructure development, opportunities for 

education, opportunities for employment, and 

transformation in the mindset of society.  Education 

is the single largest factor that can boost the self-

confidence, and therefore, emphasis should be 
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placed on providing vocational and other education 

to women, especially from rural areas.  Paucity of 

teachers and inaccessibility of rural areas can be 

addressed by taking advantage of internet 

connectivity.  The government needs to reform its 

policies to provide greater incentives to draw women 

into science.  Flexible job timing could benefit 

women in the job market.  Thought should also be 

given to ensuring safety of women in society, at all 

times.  Workshops should be held in rural areas to 

provide technical training that would equip rural 

children for e-education.  These workshops could 

also serve as fora to highlight benefits of gender 

equality by narrating success stories.

Vikrant, M. V. Hosur, Ashok K Varma

Advanced Centre for Treatment, Research                    

and Education in Cancer, Kharghar, 

Navi Mumbai, 410 210.

avarma@actrec.gov.in  

IWSA is happy to inform the members that                   

Dr.  Dorothy Hodgkin was conferred a Honorary 

membership of the IWSA in1974 in recognition of 

her contribution to Crystallography, during her visit 

to India.

Dr.  Dorothy Hodgkin

IWSA is revising the membership fees with 

Hurry up and take advantage of the lower 
stfees before 31  March 2015.

st
New Fees effective 1 April 2015

Admission Fee  :  Rs.    100

Annual Membership :  Rs.    300

Life Membership :  Rs.  3000

Associate Life Mmbership  :  Rs.  3000

Life Membership for Indians residing abroad: 

$200

Revision in 

IWSA Membership Fees

For members who would be interested in knowing 

more about Macromolecular crystallography of 

India, there is wonderful compilation of publications 
th

from 1981 to 2010 which was brought out on the 70  

birthday of Prof M. Vijayan.  It is on the web page of 

Prof Vijayan on the Molecular Biophysics Unit 

website of IISc  Bengaluru.

(http://mbu.iisc.ernet.in/~mvlab/booklet.pdf)

From the Editorial Committee

st
effect from 1  April 2015.
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WITH BEST COMPLEMENTS FROM 

SOLAR CHEMFERTS  PVT. LTD.
Manufacturers of

Sulphur formulations for the agro industry likeý
Sulphur 80% WDG,
 Sulphur 85% ADP,

 Sulphur 90% DP (FCO Grade)
Sulphur 90% WG (FCO grade) 

BASIC CHROME SULPHATE  for the leather industry.
FACTORY :4A/2B Poona Link Road, Netivali, Kalyan (E)

Near Chakki Naka, Dist. Thane 421306, Maharashtra.
 Tele Fax:0251-2352995

     E-mail: info@solarchemferts.com       www.solarchemferts.com  



BRNS sponsored lecturesBRNS sponsored lecturesBRNS sponsored lectures

Dr Abhijit De discussing with students of 
stSIES College on 1  Aug. 2014.

 Mr Mustansir Bhoir & Dr Pratibha Shetty  delivering  
ththeir lectures on 27  Aug. 2014

  at Dr. D.Y. Patil Medical College, Nerul. 

Dr. A. P Jayaraman delivering his lecture  at
thSt. Mary’s Junior College, Vashi on 14  Nov. 2014.

Dr Susan Eapen addressing the audience at 
thSt. Mary’s Junior College, Vashi on 14  Nov. 2014 

at Dr. A.P. Jayaraman’s lecture, 

Dr. G.Sridhar delivering his lecture at 
thRamnarain Ruia College, Matunga on 19  Nov. 2014. 
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Dr. V. Sudha Rao
Dr. Tarala Nandedkar
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