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The Power of

 Knowledge

Science and research have become the key to success and progress and the 

positive impact of knowledge contributes to the advancement of humankind. 

Life today has become more advanced and technologically complicated in many 

aspects. To cope with this rapid advancement, higher education outcomes must 

also adapt to this progression. 

Higher education assures the relevance of knowledge, identifies skills gaps, 

and builds the competencies that helps countries improve economically and 

socially. Many leading firms begin as graduation projects, and with the 

proper handling and management, such projects find their way to success. 

In the cover story, we have chosen to explore examples of knowledge used 

to create useful products and services. You will also read realistic models 

of Omani students’ start-ups that started in universities and colleges and 

ended up successfully in the market. 

           Enjoy reading!
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Minister of Higher Education, Research and Innovation briefed on projects 
and programs of Seeb Vocational College and (Former) TRC

Her Excellency Dr. Rahma bint Ibrahim Al Mahrouqi, Minister of Higher Education, Research 
and Innovation (MoHERI), visited Seeb Vocational College and the (formerly known as) The 
Research Council on September 9, in which she was briefed on the most important projects 
and programs of these institutions. Her Excellency also discussed the institution’s future 
plans at the educational, vocational and research levels and the mechanisms for improving 

the quality of education, research and innovation. 

The Smart City Platform launches the 
Professional Community for Smart City 

A m b a s s a d o r s

By Mohammed Al Rezeiqi
The Smart City Platform has organized a virtual meeting, 
discussing the platform’s vision and objectives of spreading 
awareness and knowledge of smart city technologies and 
its concepts. The meeting also elaborated on the launch of 
the Professional Community for Smart City Ambassadors, 
which aims to create a professional platform for the 
exchange of knowledge, transfer of experience and work on 
various projects in smart cities according to the interests 
of each ambassador of the Smart Cities Platform. This 
initiative has been announced recently as the winning idea of 
the International Telecommunication Union (ITU) Innovation 

Razan Al Kalbani takes first place in Falling 
Walls Lab Competition

By Mohammed Al Rezeiqi
The Ministry of Higher Education, Research and 
Innovation (MoHERI) announced that the first-place 
winner for the Falling Walls Lab Competition in its 5th 
consecutive year, is Razan Al Kalbani, with her project 
‘Breaking the Wall of Paint Absorbs X-rays’. The idea 
of her project is to create a new environmentally 
friendly compound used as a high-quality shield in the 
attenuation of diagnostic X-rays. The study concluded 
that the new composite material is characterized by 

Arab Science Week explores youth
 and future jobs

By Mohammed Al Rezeiqi
Dr. Zahra Al Rawahi, Director of Innovative 
Capacity Building at the Ministry of Higher 
Education, Research and Innovation, participated 
in various activities in the Arab Science Week 2020. 
She presented two lectures; with the first lecture 
entitled ‘Youth, Future Jobs and Labor Market 
Needs’, while the second lecture explored the role 
of innovation to achieve sustainable development.

The Omani Cultural Heritage Strategic Research Program organizes a training 
workshop for its members

By Adil Al Fazari
The Omani Cultural Heritage Strategic Research Program implemented a virtual two-day training 
workshop for members of their research teams and directors. Members of the administrative 

teams of the numerous current projects were also involved. 
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Water shortage is one of the most 
important challenges facing Oman. 
Seawater desalination using reverse 
osmosis is the main process to overcome 
this problem.  This process has some 
drawbacks including the environmental 
waste it causes, as well as its dependence 
on fossil fuels. This gave rise to the idea 
of the project to produce tablets made 
of oxide activated carbon, which is an 
environmentally friendly product prepared 
from solid waste and agricultural wastes.

The team comprised of Dr. Wafa bint Aaqib Al Rawahi (Project Supervisor) and a group of Higher College 
of Technology students:  Maryam Bint Saud Al Hashmi, Marwa Bint Yahya Al Riyami, and Hanadi bint 
Ahmed Al Aameriya.

The outcomes showed that the oxide 
activated carbon is useful for reducing 
the boiling point of water using small 
quantities for the first time, and the 
product will solve many environmental 
problems, including; the treatment 
of sewage sludge and agricultural 
wastes.  It will also solve the problem 
of salinization in coastal agricultural 
areas. The oxide activated carbon will 
save energy consumed in desalination 
and rely on solar energy as a clean and 
sustainable source.

The next phase of the research project: 

Production of commercial quantities of oxide 
activated carbon.

Finding investors for the project to establish a 
company.

Announcement of the O-AC and the establishment 
of some desalination plants, sewage stations, 
in collaboration with the Ministry of Agriculture, 
fishermen and some companies to support the 
project financially.

Application for an international patent after obtaining 
the national patent.

Making pellets and membranes using a 3D printer.

Making a plastic preparation tank to desalinate water 
and replace the coil with other heating techniques.

To recycle waste and convert it into 
activated carbon under scientific, chemical 
and physical controls, using a special 
convection oven, followed with conducting 
scientific analysis.

The first process is pyrolysis of 
solid waste for two hours under 
high temperature at 700 ° C using 
nitrogen gas flow of 150 min / ml.

The second process is the physiochemical 
activation through the use of potassium hydroxide 
(1  :1) under nitrogen and carbon dioxide gases 
flow of 150 ml / min for two hours.

Winning research study within the Salalah
Award for Water and Wastewater 

 Tablets of oxide activated carbon for water desalination and
purification using solar energy

Interviewed by Rabee Al Maktoumi

The Ministry of Higher Education, Research and Innovation is making strenuous efforts in finding 
water solutions, including the establishment of a nanotechnology laboratory at Sultan Qaboos 
University, which is a part of The Research Council (TRC) Chair in Nanotechnology for Water 
Desalination, and the establishment of the Strategic Water Research Program, in partnership 
with a group of concerned institutions, in addition to the launch of a series of competitions in the 
field of water research, including the Salalah Award for Water and Wastewater.

Scientific Insights sheds light on the second-place winning research project in the Salalah 
Award for Water and Wastewater, ‘Oxide Activated Carbon for Water Desalination and Purification 
Using Solar Energy’.

Project Idea 

 Research Project Outcomes

Research team

Future plan

Project Mechanism

Project objectives 

Then, the activated carbon was analyzed using 
Scanning Electron Microscopy (SEM) and Energy 
Dispersive X-ray (EDX) to study the porosity, surface 
area and chemical composition. The results showed 
that the highest percentage of carbon was 79.8%, and 
the oxygen was 15.4%.

The activated carbon was then oxidized using 
modified Hummer›s method to produce the oxide 
active carbon. After the oxidation of the activated 
carbon, and performing EDX and SEM analysis, the 
results showed that the amount of carbon decreased 
to 27.6%, while the amount of oxygen increased to 
53%, which confirms the oxidation of the activated 
carbon.  Then, the support material or pellets were 
prepared by dissolving malic acid in methanol, then 
mixing cellulose triacetate, -1,4 dioxa, oxide activated 
carbon and acetone together to form a homogeneous 

7 Dialogue with a Researcher6 Dialogue with a Researcher

mixed with malic acid. After the solvents were partially evaporated, they were placed in a cold water bath 
(3 ° C) for 24 hours. Subsequently, the pellets were removed from the glass and kept in a deionized water 
bath at room temperature and washed every 4 hours. Finally, the pellets were annealed for 15 minutes at 
(85 ° C) in water before being stored in deionized water.

After laboratory tests, the product proved its efficiency in reducing the boiling point of water to 3 ± 34 
° C. It also proved the rate of speed of water production to three times in less time. A smart aquarium 
was created to desalinate water using solar energy and by adding activated carbon tablets to purify and 
accelerate the evaporation of sea water. 



The focus of this issue’s Researcher’s Biography section is Dr. Habiba Mohammed Said Al Mughairi. 
Dr. Habiba was born in Ibra, Ash Sharqiyah North Governorate, and is currently working at Ibra 
College of Technology as the Head of the Department of Business Studies since the 8th of December, 
2016. She previously worked as the Head of Accounting Section and as a lecturer of the Business 
Studies department at Ibra College of Technology. In addition to these jobs, she has also worked at 
the Higher College of Technology in Muscat as a lecturer for 10 years in business studies and is a 
Certified Accounting Technician (CAT) program coordinator. Her work experience extends to working 
for two years in the private sector as well as in the fields of finance, accounting, banking and marketing 
in some of the country’s leading and specialized companies.

Academic Qualifications

 Specialized Certifications

Scientific Production

Local and International Participations

Memberships in Scientific Committees

Academic Qualifications

Co-chair 
of Research 

and Consultancy 
Committee, Ibra 

College of 
Technology

A member 
of Research 

Committee, General 
Directorate of Health 

Services, North Al 
Sharqia Governorate 

Branch  

A member 
of Economic 

Committee, Oman 
Chamber of Commerce 
and Industry, North Al 
Sharqia Governorate 

Branch.

PhD in Economics and Finance, Brunel 
University, London, UK, 2016

Dr. Habiba Al Mughairi
 
Omani academician skilled in economics, technical education, 
innovation and entrepreneurship
 
Various Specialized in the fields of international economy, finance, 
banking and funding with interests in around the fourth industrial 
revolution, industrial innovation 

Financial 
Econometrics 

using OxMetrics 
Software, 

Oxford 
University, UK

Dr. Habiba has published many research and scientific papers in her field of specialization, in both 
Arabic and English, comprising of the following:

Dr. Habiba participated in various conferences and seminars inside and outside the Sultanate, 
including:

Techniques 
& Tools for 
Short-term 

Macroeconomic 
Forecasting, 

CASS Business 
School, London, 

UK

Essays on modelling the volatility dynamics and 
linkages of emerging and frontier stock markets, 
Brunel University Research Archive (BURA), 2016

The GCC and Asian Stock Market Linkages: Evidence 
from Cointegration and Correlation Analyses, 
International Conference on Banking, Finance and 
Business ICBFB, Conference proceedings, 2019

Re-examining the role of oil price shocks in 
the GCC stock markets: new evidence from 
asymmetric DCC-GARCH model, Young 
Finance Scholars Conference, Conference 
proceedings 2014

Socio-Economic aspects of livestock welfare in 
Oman: a case study on the camel breeding in 
North Al-Sharqiah Governorate

Dynamic 
Models for 

Volatility 
and Heavy 
Tails, CASS 

Business 
School, 

London, UK 

Financial 
Econometrics 
Using STATA 

Software, 
CASS 

Business 
School, 

London, UK

Dynamic 
Models of 
Financial 
Market 

Volatility, CASS 
Business 
School, 

London, UK   

Industrial 
Innovation 

Specialist and 
Innovation 

Tester, 
Industrial 

Innovation 
Center, 

Muscat, Oman

 MSc in International Economics, Banking and 
Finance, Cardiff University, 2007

BSc in Finance, Sultan Qaboos University, 
2002

Financial
 Economics

Innovation 
and 4th 

Industrial 
revolution

 Financial 
Econometrics

Entrepreneurship

Stock Markets 
Analysis

Technical 
Education

An experimental study at Ibra College of Technology 
titled ‘Reimaging Teaching to Maximize Student 
Learning’, organized by the Centre for Excellence 
in Teaching and Learning (CETL), Sultan Qaboos 
University, 2020.

Parents› perceptions on graduate-children choosing 
entrepreneurship as their career International 
Conference on «Education and Entrepreneurship: 
Opportunities and Challenges, Sultan Qaboos 
University, Muscat, 2020.

John C. Maxwell Leadership and Management Forum, 
Oman Convention and Exhibition Center, Muscat, 2020

The GCC and Asian Stock Market Linkages: 
Evidence from Cointegration and Correlation 
Analyses, International Conference on Banking, 
Finance and Business ICBFB, 2019.

GCC in the Midst of Global Changes: 
Responding to a New Economic Order, Sultan 
Qaboos University, 2019.

Duqm 4th Forum, Oman Convention and 
Exhibition Center, Muscat, 2019.

National Strategy for Research and 
Development 2040, TRC, 2019.

2020

2019
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In regards to the connection between the youth and creating a knowledge-based society, Khaula 
Bint Hamoud Al Harthy, CEO of Injaz Oman, believes that independence, freedom and the 
practice of leadership are some of the many motivating factors that can inspire our youth to get 
involved with the entrepreneurship sector. It is an environment where they can build relationships, 
solve problems, create, innovate, and grow with their work team.  Not to mention the opportunities 
and challenges that are renewed in the entrepreneur life every day.

Dr. Ahmed bin Said 
Kashoub

Dr. Ahmed bin Said Kashoub, Chairman of the 
Omani Securities Association, pointed out that 
the concerned authorities and the  community 
should focus on the process of creating a general 
culture within society, and this comes either through 
education, both general and higher education, or 
through the various media outlets in order to spread 
and strengthen the culture of entrepreneurship.

Entrepreneurship and student-run startups are increasingly receiving global interest and are 
often closely linked with graduation projects. These projects are not limited to the College 
of Economics and Political Science students, as there are many members of society with 
entrepreneurial qualities, including; 
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 Turning Graduation Projects
into Knowledge-Based Startups

“Knowledge is power” 
Michel Foucault, French philosopher 

Education is a pivotal aspect of human development and the key for the 
success of individuals and nations. Education has been an integral element 
in raising the status of one’s beliefs, knowledge and skills, thus also helping 
to elevate the status of societies.  With the whole world shifting towards 
a knowledge-based economy, the Sultanate of Oman is no stranger to 
enhancing its human capital and skills in research, innovation, leadership, 
and critical thinking.  This is evident in the country’s interest in creating 
programs and institutions that help in building a knowledge-based 
economy, such as supporting student’s graduation projects and providing 
them with a space to be innovative and productive in various fields. In 
this edition of Scientific Insights, we will shed light on graduation projects 
and their role in the knowledge-based economy through interviews with a 
number of economic experts, academics and entrepreneurs.

Identifying
 opportunities

The 
ability to 
deal with 

failure

Leadership
skills

Team spirit
 The ability 
to manage 

risks

 Entrepreneurship cultural industry

Chairman of the Omani 
Securities Association

We need educational institutions to 
be convinced of the importance of 

entrepreneurship. They need
to find specialized units in every 

institution in the form of a center for 
entrepreneurship



Khaula Bint Hamoud Al Harthy
CEO of Injaz Oman

 Dr. Ahmed Kashoub comments, we have many local knowledge-based companies enabled within a 
supportive environment provided by support agencies, business accelerators and student exhibitions, 
but it can be varied and sometimes scattered support, and may not play the role needed to meet 
expectations. If we had worked to connect and support 10 startups and made it easier for them to go 
global, we would have achieved a lot. However, we should bear in mind that the companies supporting 
such projects have been affected by the current oil crisis and Covid19- pandemic, which has led to a 
lower level of support given to incubators. The only solution is to find venture capital, either through 
the establishment of companies or through the establishment of funds for all universities and colleges 
with specific capital, direct guidance and clear steps. The academic institutions could follow some of 
the following steps: 

Khaula Bint Hamoud Al Harthy explains her experience of the ‘Company’ program of Injaz Oman, 
“This program seeks to make a generation aware of the culture of self-employment, and to equip 
them with the necessary skills in entrepreneurship and to become active members of society. This 
includes communication skills, respecting the opinions of others, innovative problem solving, critical 
thinking, self-confidence, and team work.”

Moreover, Khaula Al Harthy added that a study conducted by Injaz Al-Arab Foundation, 10 years 
after the launch of the ‘Company’ program, revealed that the average number of years a graduate 
remains unemployed is up to two years, while a participant in the program gets a job during the 
first year of their graduation.  In addition, benefits of the ‘Company’ program includes that those 
involved have higher chances to establish their own projects when compared to other graduates, 
as the program enables young people to get involved in entrepreneurship.  At a local level, a study 
conducted by ‘The Firm’ company in Oman on the ‘Company’ program found that the Social Return 
on Investment (SROI) for every investment of OMR 1000 is OMR 5470  (547%). This return is an 
indirect and sometimes long-term return of the investment on the society, and it is not only limited to 
the beneficiaries of the program themselves, but to the local society.

Khaula Al Harthy highlighted that since the 
‘Company’ program was launched, Injaz 
Oman has been able to contribute to creating 
more than 350 jobs, in addition to registering 
64 companies in the labor market.  As for the 
challenges, the student companies face the 
same obstacles as regular companies, with 
the biggest challenges being their competitors, 
sustainability, and difficulty in establishing the 

Injaz Oman’s role since it is mainly in the 
establishment stage. Acting as the first 
incubator for the new companies, we 
believe that we are an integral part of the 
entrepreneurship system in general and 
therefore try to pave the way for these 
companies to communicate with the various 
supporting bodies and provide the necessary 
advice to allow these companies continue to 
grow.

Student startup support exists 64 student companies in the labor market

 Tertiary education enhances the establishment of student

The ‘Company’ program of Injaz Oman 
found that the Social Return on Investment 
(SROI) for every investment of OMR 1000 
is OMR 5470
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Establish 

entrepreneurship-

related disciplines  

Raise 
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entrepreneurship 

through 
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activities
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who have new 

ideas and 

promising 

projects 

Benefit from 

student 

exhibitions and 

select some 

promising 

projects

Benefit from 

student 

exhibitions and 

select some 

promising 

projects

 It is well known that education is crucial in 
prepping young people with the tools for 
learning and development throughout life.  Dr. 
Ahmed Kashoub believes that, we need 
educational institutions to be convinced of the 
importance of entrepreneurship. They need 
to find specialized units in every institution in 
the form of a center for entrepreneurship that 
is capable of generating ideas and qualifying a 
generation of young people and entrepreneurs 
to upgrade the level of the institution to a 
higher level of professionalism, which will 
create a global reputation for the institution in 
entrepreneurship.

In this regard, the entrepreneur Waleed Al 
Maawali confirms that students’ activities and 
competitions like the ‘Sharikati’ competition, 
which is a competition that aims to enable 
students to launch their business and manage 
real companies, help to strengthen the concept 
of group work. Higher education is one of the 
most important stages that allows students 
to have contact with the largest number 
of peers, which strengthens their scientific 
knowledge and practical skills.  University and 
college environments provide certain elements 
that are unavailable elsewhere, such as tools, 
laboratories and research facilities, where 
students can convert an idea into reality.

( 547%).



Examples of Omani Startups

The Sultanate has adopted a number of initiatives and programs, such as the establishment of incubators 
that have been tailored to support creative ideas, like Makers Oman, as well as the formation of business 
accelerators that convert prototypes into successful investments, such as ‘Upgrade’, a program that 
transforms the best graduation projects in 4IR technologies into successful ICT startups.  The Upgrade 
program aims to convert 1% of these graduation projects into successful startups annually, and from 
2017-2019 has witnessed the following outcomes:

Number of Employees: 3

Project Status: Work is underway to 
commercialize the product and conduct further 
research and experimentation

Number of Employees: 3

Company capital: The company obtained 
an investment of USD 50,000 from the Oman 
Technology Fund..

Project status: The team is working to 
complete the technical and legal aspects related 
to the service, and the launch of the service will 
be announced soon.

Shafra is an Omani startup that provides in-
home genetic code analysis service to Arabs 
around the world to enable them to enhance their 
health and follow an optimal lifestyle based on 
their genetic makeup. Maria Mahmoud Al Hinai, 
Executive Director of Shafra, maintains that the 
company employs the latest and most accurate 
techniques in the field of genetic code analysis 
using a saliva sample, through which the genetic 
patterns and characteristics of individuals 
are explored, including nutrition and fitness.  
The reports provided are based on the latest 
scientific research and are regularly updated 
with new discoveries in this field.  Shafra is one 
of the outputs of the National Youth Program 
for Skills Development. 

Entrepreneur Waleed Al Maawali of Intelligence 
Lab Marine (iLab Marine), a student company 
specialized in developing marine technology 
to serve the fishery, environment and logistics 
sectors, states that the company initially formed 
when his project won in one of the cycles of the 
Upgrade program. The idea of his project was 
to create a marine robot in the form of a boat 
to detect oil pollution in the middle of the sea. 
In accordance with the criteria of the Ministry 
of Environment and Climate Affairs, the marine 
robot is automated with applied artificial 
intelligence algorithms that helps the robot 
differentiate between types of oil pollution and 
red tide when collecting samples. iLab Marine 
is now one of the investment projects of the 
Oman Technology Fund, which contributes 7% 
to the iLab Marine.

For the following section, we will review examples of successful startups, some of which have benefited 
from the Upgrade program. 

9 23 851 254
Graduation projectsParticipating students

Shafra

Academic institutionsIncubated projects

Number of employees: 3

Annual income: USD 33,000 

WearView provides virtual reality systems 
and services for companies and government 
institutions that help in visualizing and simulating 
job readiness, workplace induction, orientation 
and employee training. It uses immersive 
technology to give an interactive and real life 
experience for all kinds of jobs across different 
fields. 

wearView

iLab Marine
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Examples of Omani Startups

The road to success requires skills and serious perseverance 
towards achieving ambitions, overcoming difficulties and 
challenging obstacles. Khaula Al Harthi, CEO of Injaz Oman, 
states that there are a number of local companies in the 
Sultanate that are able to enter and compete in global 
markets, and in order to compete in global markets, 
they must conduct a comprehensive study of these.  
This analysis comprises of the cost, the marketing plan, 
challenges and opportunities, knowledge of competitors, 
identification of the target group, product optimization, 
accurate knowledge of the laws of the target countries 
and their official language, in addition to protecting their 
own intellectual property in the Sultanate. Additionally, 
Dr. Ahmed Said Al Kashoob, Chairman of the Omani 
Securities Association, advises the Omani youth that the 
innovator has no limits, but rather that they must transfer 
their constructive ideas into reality and seek to develop their 
ideas.  This can be done through research, traveling, exploring, 
searching for opportunities, acquiring new skills and knowledge, 
and benefitting from the experiences of successful entrepreneurs or 
even entrepreneurs who faced repeated failures were still determined to 
overcome any of the obstacle.



Razan Al Kalbani was able to study a new environment-friendly compound 
used as a high-quality shield in the attenuation of diagnostic X-rays. The study 
concluded that the new composite material is characterized by its flexibility 
and ease of formation. The absorbent material is lycopene (C40H56), which 
is an acyclic carotene commonly obtained from tomatoes and other red 
fruits, while the prepared samples have good attenuation for gamma rays 
and for diagnostic X-rays. The efficiency changes relatively according to 
the percentage of lycopene added, which indicates the positive effect of the 
materials prepared in the process of radiation shielding. The research project 
showed that the material is able to absorb up to 97%, in accordance to the 

laboratory machines.

The flexibility of the compound with the selection of the appropriate material 
has helped to achieve this innovation. It is possible to mix the lycopene with 
polymeric materials to suit the optimal use. The initial project plan is to create 
an X-ray absorption coating, and to combine the lycopene compound with 
an oily coating using a unique strategy to ensure that the properties of the 
material are not lost, and that the absorption rate can be controlled according 

to the ratio of the added lycopene.

The Falling Walls Lab Competition reveals:
X-ray coating to protect hospital and clinic workers 

Razan Hamed Salim Al Kalbani from Ibri College of Technology has discovered a coating that absorbs 
X-rays that are widely used in hospitals and clinics. This project came first place in the fifth season of the 
Falling Walls Lab Competition, organized by The Research Council.

The idea of for the innovation stemmed from noticing that a portion of the X-ray energy transfers to 
the human body during X-ray tests and causes biological damage, which is why medical workers wear 
armored coats of armored rubber to protect themselves from radiation, which is considered the best 
practice for workers in the radiation field to protect themselves from the dangerous effects of ionizing 
radiation. However, these rubber coats are made of a composite material of polymers loaded with lead 
powder, just like all lead-containing materials, and is toxic and environmentally unsuitable. 

There are current global trends to reduce the use of lead in products, including armored rubber,  but 
there is still a long way to go to improve radiation shielding materials by replacing or reducing the 
amount of lead used. 

The Metal Lathe is a fundamental metal cutting machine for lathing parts, including facing, 
drilling, tapping, turning, boring, thread cutting. This machine along with the mill played an 
integral part in the industrial revolution and has not changed in principle of operation since then.
It is a very important operating machines because it is used in the production of cylindrical 
parts and is also used for the production of rotary surfaces, such as nails, cylindrical shafts, 

clips, discs and conical surfaces. Previously, Metal Lathe has been used in cutting wood.

Specifications:
Dimensions: X-axis 54 cm; y-axis 16.5 cm; z-axis 41 cm

Manufacturing Company: Opti-Machines
Equipment model: Opti TH4010

Materials processed: Metals and plastics
Computer required: No

Level of difficulty: Medium-Difficult

Funded Institution: Makers Oman

Metal Drill Press

Metal Lathe

The Metal Drill Press is one of the tools available in the metal workshop that allows 
to make drill precision holes on the pieces of material, in which the Revolutions Per 
Minute (RPM) speed can be adjusted and the height of the Drill Press bed can also be 

adjusted to suit the material used.

Specifications:
Dimensions: Max cut depth 3 cm; max. Adjustable height 100 cm

Manufacturing Company: Opti-Machines
Equipment model: Opti B400-32

Materials processed: Aluminum, brass and steel
Computer required: No
Level of difficulty: Easy

Funded Institution: Makers Oman
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It’s a very exciting development, the 
ability to modify mitochondrial DNA 

would allow us to ask questions that, 
before, we could not.

The work was published on 8 July in Nature journal

مخرجات بحثية19

Six out of 13 steps

 A Research Study on Implementing Lean Management Techniques
 at the Radiation Oncology Department of the Royal Hospital

 Scientists make precise gene edits to mitochondrial

DNA for first time

Method: 

Results:

Conclusion:

A peculiar bacterial enzyme has allowed researchers to achieve what even the popular 
CRISPR–Cas9 genome-editing system couldn’t manage: targeted changes to the genomes 

of mitochondria cells crucial energy-producing structures.

Lean management (LM) principles were first developed by a Japanese manufacturing 
company to maximize value and minimize waste within the automotive industry. However, 
these principles can also be applied in the healthcare sector. A study conducted by Dr. 
Mustafa Al-Balushi and Zahid Al-Mandhari aimed to illustrate the process of implementing 
LM principles in the Radiation Oncology Department of the Royal Hospital to streamline 

workflow and identify and reduce waste. 

The technique, which builds on a super-
precise version of gene editing called base 
editing, could allow researchers to develop 
new ways to study, and perhaps even 
treat, diseases caused by mutations in the 
mitochondrial genome. Such disorders are 
most often passed down maternally and 
impair the cell’s ability to generate energy. 
Although there are only a small number 
of genes in the mitochondrial genome 
compared with the nuclear genome, these 
mutations can particularly harm the nervous 
system and muscles, including the heart, 
and can be fatal to people who inherit them.

It has been difficult to study such disorders 
because scientists lacked a way to make 
animal models with the same changes to the 
mitochondrial genome. The latest technique 
marks the first time that researchers 
have made such targeted changes, 
and could allow researchers to do this. 

This study took place in the Department of 
Radiation Oncology of the Royal Hospital 
in Muscat in December 2016. A value 
stream map (VSM) was created for the 
chain of processes used in the department. 
A waste analysis was conducted to 
determine the processes with no added 
value for the patient or healthcare provider.

Based on the VSM analysis, only six 
out of 13 steps were found to be of 
value. Necessary and unnecessary 
non-value-adding activities were 
identified. The sources of waste included 
parking and registration. In addition, 
variability in workload was also noticed.

Overall, LM principles improve workflow, 
reduce waste and enhance patient and 
staff satisfaction. Application of LM 
principles have helped improve value in 
the Radiation Oncology Department.

Source: Sultan Qaboos University Journal, 
August 2018, Issue 3. 

By Mohammed Al Rizeiqi 
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Carlos Moraes, a mitochondrial geneticist at the University 

of Miami in Florida.



By Dr. Rashid Al-Balushi
Associate Professor of Linguistics

Sultan Qaboos University

Tanwīn in Arabic: 

The Main Issues

    The Tanwīnin in Arabic refers to the ‘-n’ 
that appears at the end of words, after the 
case endings, as in ‘mudarris-un’, ‘mudarris-
an’, ‘mudarris-in’. Tanwīn appears on 
all kinds of nominal categories in Arabic 
(categories excluding verbs and particles), 
including nouns ‘bayt-un’, adjectives ‘karīm-
un’, active participles ‘mujarrib-un’, passive 
participles ‘maktūb-un’, maṣdars ‘takallum-un’, 
adverbs ‘dā›m-an’, and quantifiers ‘kull-un’. 

     Traditional grammarians of Arabic maintain 
that tanwīn has four functions: ‹at-tamkīn 
‘complete nominality’, ‹at-tankīr ‘indefiniteness’, 
‹al-muqābalah ‘parallelism’, and ‹al-
›iwad‘compensation’ (Al-Hashimi 15-1935:14). 
Although it is desirable to think that tanwīn has 
all these functions, I believe it would be more 
reasonable if we could assign a single grammatical 
function to this single affix, and attribute the 
apparently different functions to differences 
between the types of nominal categories to which 
tanwīn is affixed. In what follows, I will present the 
relevant issues for a unified analysis of tanwīn.

    The tanwīn ‘-n’ seems to be the same as 
the letter ‘-n’ that appears at the end of dual 
and plural nouns in Arabic, like ‘mudarris-ā-n’, 
‘mudarris-ay-n’, and ‘mudarris-ū-n’, ‘mudarris-
ī-n’. This is because both, tanwīn ‘-n’ and letter 
‘-n’, disappear when the possessive pronoun 
is suffixed to the noun, as in ‘mudarris-u-
hu’,‘mudarris-ā-hu’, and ‘mudarris-ū-hu.’

     However, tanwīn ‘-n’ and letter ‘-n’ behave 
differently when the definite article is prefixed 
to the noun, as in ‘‹al-mudarris-u’, ‘‹al-mudarris-
ā-n’, ‘‹al-mudarris-ū-n’. Basically, the letter ‘-n’, 
on the dual and plural nouns, remains in the 
presence of the definite article, whereas the 
tanwīn ‘-n’ disappears when the definite article is 
prefixed to the noun; this is why many linguists 
consider tanwīn the indefiniteness marker 
(Ryding 2005). This is true of all non-singular 
nouns except the sound plural feminine nouns, 
which behave like singular nouns in resisting 
‘-n’ with the definite article, ‘‹al-mudarris-ā-t-u’.

   This nominal ‘-n’, tanwīn or letter ‘-n’, behaves 
like a verbal ‘-n’ (one which appears on verbs) 
with regard to the object clitic pronoun. 
Consider the contrast between the dual and 
plural forms, ‘yu-darris-ā-ni-hi’ and ‘yu-darris-
ū-na-hu’, on one hand, and the singular and 
plural feminine forms, ‘yu-darris-u-hu’ and 
‘yu-darris-na-hu’, on the other hand. The ‘-n’ 
in the plural feminine form is the affix that 
encodes the [plural] and [feminine] features, 
so-called nūnu-n-niswah. So, again, the singular 
and plural feminine forms behave similarly.  

    This is not the whole story. The equivalent 
of the ‘-n’ that appears on ‘yu-darris-ā-ni-hi’ and 
‘yu-darris-ū-na-hu’ is available in the singular 
form, which is ‘-u’. Both ‘-n’ and ‘-u’ are markers 
for the indicative form (‹al-fi›l-u l-marfū›); ‘-n’ 
appears when preceded by a vowel and ‘-u’ 
appears when preceded by a consonant. As 
for the plural feminine form, ‘yu-darris-na-hu’, it 
has been shown that it actually has an indicative 
form marker, but that it loses it as a result of a 
feature deletion operation (Al-Balushi 2013).

        Of all the nominal categories that host tanwīn, 
the active participle is the most interesting one. 
This is because it behaves like a nominal element 
(being an adjective) and a verbal element (having 
an object). This may have implications for the ‘-n’ 
that appears on it. Basically, is the ‘-n’ on active 
participles tanwīn, being a nominal element, or it 
is the ‘-n’ indicative marker that it inherits from 
the indicative verb form that it is derived from? 
This marker is always ‘-n’ on participles because 
it is preceded by vowels. Active participles are 
derived from trilateral verbs, like ‘kātib-un’ from 
‘kataba’ and ‘qāri›-un’ from ‘qara›a’, as well as 
from trilateral-plus verbs, like ‘mu›allim-un’ from 
‘‹allama’ and ‘mutarjim-un’ from ‘tarjama’. In 
fact, the traditional sources recognize indicative 
(as well as subjunctive ‘manṣūb’ and jussive 
‘majzūm’) forms for the imperfective form 
‘muṣāri›’, but not for the perfective form ‘māṣī’. 
Nonetheless, as Al-Balushi (2013) argues, 
the perfective form is always in the indicative 
form, and the fact that it lacks the ‘-u’ and 
‘-n’ endings is just accidental. Basically, it just 
happened to have an invariant form, ‘mabnī’.  

21 ArticleArticle20



Omani Figures Involve
 in Trade and Industry  Dialogue with a Researcher

Dialogue with a Researcher is a weekly radio program broadcasted on Radio 
Sultanate of Oman  

This program is a link between the exerted efforts and the external community 
while addressing research, its importance and objectives, as well as other local 

and international research-related topics.

Wednesday 
11:30 am

Rebroadcasted 
on: Saturday 
10:30 am and 

6:00 pm 

 Presented by: Rashid Al Saadi

Directed by: Hamed Al Wardi

   94.4 FM
  1242 AM 

‘Omani Figures Involved in Trade and Industry’ is a project from the Omani Cultural Heritage 
Strategic Research Program of The Research Council, in collaboration with the Oman 
National Commission for Education, Culture and Science of the Ministry of Education. 

The project aims to explore Omani personalities working in the field of 
trade and industry throughout history, until Oman’s renaissance in 1970. 

Four projects out of six proposed were selected by different research teams 
and were implemented in four governorates: Muscat, Musandam, Dhofar and 
Ad Dakhliyah, while the other governorates will be covered in the next phase.

1.   Study the Omani figures who have contributed to the trade and industrial 
fields, categorized by time and place.

2.   Clarify the civilizational role of Oman through the communication of Omani 
merchants with different peoples and nations

3.    Invest and utilize the Omani trade and industrial contribution during historical 
eras for sustainable development

4.    Highlight the role of Omani merchants and makers in the media and through 
cinema

1.    Issuing an encyclopedia on Omani personalities working in trade and industrial 
activities inside and outside Oman.

2.      Providing scientific materials on Omani figures working 
in trade and industry that helps produce related novels and 
documentaries.

Background:

Goals:

Expected outcomes:
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