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Covid-19 and Research Efforts

Never in recent years has the necessity of research been more evi-
dent.  Research and its contribution in finding scientific solutions to the 

Covid-19 virus, as well as the innovations in supplying the medical equip-
ment and tools, has become critical, as have the efforts to find a successful 

vaccine to combat the pandemic, and allow us to return to a semblance of 
normality.

Despite the numerous obstacles, the whole world is facing this challenge to-
gether, and humanity has proven its adaptability and productivity by becoming 

more self-reliant; making breakthroughs with online work, education and social-
izing. 
With thanks to the many great minds in the Sultanate who have helped navigate 
the pandemic, Omanis have reacted positively by providing innovations and smart 
solutions to combat the outbreak. Oxford Business Group has commended the 
various Omani local innovations in collaboration with the researchers, business-
es, and government and private sector institutions. 
With the help of some of Oman’s leading experts, we will explore in detail the sci-
entific efforts undertaken to respond to this pandemic, along with following up 
with the Sultanate’s significant Scientific Insights.

Editorial



TRC participates in a Virtual Ministerial Dialogue on 
COVID-19 and Open Science

With the invitation from UNESCO (United Nations Educational, 
Scientific and Cultural Organization), TRC participated in a Virtu-
al Ministerial Dialogue on COVID-19 and Open Science. Dr. Saif 
Al Hiddabi, Assistant Secretary General for Strategic Planning 

and Business Development at TRC, participated in the meeting 
alongside 176 participants in which they discussed the ex-

change of relevant information around the world to combat 
COVID-19.

Registration opens for Upgrade program for 2020

TRC announced the opening for the registration of the 4th edition of the 
Upgrade program, a program that transforms the best graduation projects in 
the 4th Industrial Revolution technologies into successful ICT startups, to bring 
socio-economic benefit to Oman. In previous years, Upgrade has succeeded in 
transforming nine student graduation projects into startups, while providing op-
portunities for self-employment with continued financial support and commercial 
and marketing guidance that will benefit the winners of the program.

The Social Observatory Research Program monitors the effects of 
COVID-19 on Omani families

The Social Observatory Research Program of TRC has organized a series 
of seminars during the past few months discussing the status of the 
Omani families in light of the COVID-19 pandemic, such as ‘Parenting 
Techniques during Home Quarantine’ and ‘Child Protection during the 

COVID-19 Pandemic’. 

COVID-19 Research Program funds 10 
research and academic institutions

TRC announced the names of ten research and 
academic institutions that were awarded financial 

support for their research proposals concerning 
the new COVID-19 Research Program. The program 
has received 442 research pre-proposals, with 103 
of these falling within the clinical category, and 339 

received within the non-clinical category.

Smart City Platform 
holds a symposium 

revolving around the 
COVID-19 pandemic

The Smart City Platform or-
ganized a symposium from 10-11 

June 2020 called the ‘Smart Cities 
Without Borders’, which is a virtual event 

entitled “Challenges and Opportunities during 
the COVID-19 Pandemic”.  Smart City Platform 

also announced the competition winners for the 
best application to monitor people infected with 

COVID-19. 

TRC announces the winners of the Salalah 
Award for Water and Wastewater

TRC and Salalah Sanitary Drainage Services 
Company announced the three winning proj-
ects of the Salalah Award for Water and 
Wastewater, in which 64 applicant research-
ers and innovators participated in the first 

edition of the award.
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Funded by The Research Council

A research project on the social and economic 
aspects of camel breeding in Ash Sharqiyah 

North Governorate

In light of the global water crisis, climate change, overpopulation and the spread of plant and human 
diseases, ‘food security’ is more crucial than ever. As the world seeks to provide people with essential 
food, most notably through conducting research on food policies and developing seed crops, The Re-
search Council has worked to develop the sustainability of animal and plant genetic resources through 
education, research and innovation. TRC’s establishment of the Oman Animal & Plant Genetic Resources 

Social and Economic Aspects of Animal Resources Represented in Camel Breeding in Ash Sharqiyah 
North Governorate’, carried out by a group of students from Ibra College of Technology. Mubarak bin 
Al Abd Mohammed Al Wahaibi, a member of the research team, outlines the full details of the project to 

The research project was carried out by Mubarak 
bin Al Abd Al Wahibi, Amer bin Hammad Al Hajri 
and Badr bin Mohammed Al Rashdi, under the 
supervision of Dr. Habiba Al Mughayriya.  

Project Idea Project Idea

Total camels Total camels 
 

Number of camel 
breeders  

Total number of camel  in 
The Sultanate

Number of camel 
breeders 

Research Project Outcomes 

Research Team 

In the early stages of the project, there were 
two sources of data and information: secondary 

-
ties and previous research and primary sources, 
by contacting camel breeders directly through a 
questionnaire in Ash Sharqiyah North Governor-
ate, as it has the largest number of camel breed-
ers, especially in Bidiya, Al-Mudhaibi and Al-Qa-
bil. Two computer programs, SPSS ad Microsoft 
excel, were used to enter, process and analyze 
data as well as to create charts and tables.  

The project obtained several local awards, including:

Camel breeding has always been part of Omani 
tradition and culture. In order to study the social 
and economic implications of camel breeding and 
the associated opportunities and challenges, the 
project team has conducted the study of cam-

Governorate. This study attempts to answer the 
following questions:
What is the impact on the economy of Oman? 
What are the challenges facing camel breeders? 
What are the needs of camel breeders, whether 

What facilities are required to assist their pro-
cess, such as cross-border facilitation between 
the GCC countries? 
This project also developed an action plan that 
would contribute to the development of cam-
el breeding in Oman. One of the obstacles was 
the lack of similar studies in Ash Sharqiyah North 
Governorate.

There is no utilization of camels in the tourism sector.

should be expanded to meet their needs. Moreover, the prices of medicines and treatments in pri-
vate veterinary clinics must be reviewed.
The main challenges facing camel breeders are; acquiring a property for a barn from the government 
with electricity and water, attracting workers and the high prices of cattle feed.
Camel movement should be facilitated between the GCC countries.
Financial support should be expanded by establishing a pricing system in Oman and promoting 
camel racing.
Camel heritage should be included in the Sultanate’s GDP and public and private sectors support 
should be increased to camel breeders.

Second place at the Oman Camel Arts and Literature Award, held by the Alam Al Hijn magazine in 

The 2019 National Research Award (NRA), in the category of the Faculty Mentored Undergraduate 
Research Award Program (FURAP) in the Culture, Basic and Social Sciences sector.

of all camels in Shar

-
qiyah North are in Al 

Mudhaibi

Dr. Habiba Al Mughayriya.  Amer Al Hajri Badr Al Rashdi MubarakAl Wahibi
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100
 Works of Research, Scientific papers, and Literature, 
Published on Modern and Contemporary Omani History

More than

Dr. Said bin Mohammed bin Said Al Hashimi 
 Omani History Researcher

Evidence of Oman’s rich history of ancient civilizations can be found scattered throughout the 
Sultanate. Throughout the ages, historians and travelers have written various scientific and his-
torical accounts that illustrate the deep and ancient culture and heritage of the Sultanate of Oman. 
For the ‘Researcher’s Biography’ of this issue of Scientific Insights, we explore the biography of 
Dr. Said Al Hashimi, the Omani researcher who specializes in Omani history. Known for his compe-
tence, accuracy and profuse knowledge, he is someone well-versed in regards to different Omani 
historical figures and their profound backgrounds, and has poured his vast knowledge into many 
books and publications, helping to introduce and inform the next generations on ancient Omani 
history and civilization, in all of its glory.

Background:

Research Interests: Academic Achievements:

Honors and Awards

Academic Achievements:

Born in wilayat Al Kamil Wal Wafi of Ash Sharqiyah South Governorates in 1960
Professor at the Department of History, College of Arts and Social Sciences, Sultan Qaboos University
President of the GCC Society for History and Archeology

Modern and contemporary history of the 
Arabian Gulf
History of the Ottoman Empire
History of East Asian countries
Documents and manuscripts
Tangible and intangible cultural heritage
History of women and their contempo-
rary issues

PhD from the University of Leeds in En-
gland in 1995, and a master’s degree from 
the same university in 1990, with a special-
ization in modern and contemporary histo-
ry, and a major in “History of Oman and the 
Arab Gulf States”

Teaching more than 26 curricula at the Col-
lege of Arts and Social Sciences at Sultan 
Qaboos University at the bachelor’s, mas-
ter’s and doctoral levels

Providing academic supervision and guidance for masters and PhD students at the Department 
of History, College of Arts and Social Sciences, Sultan Qaboos University

Providing scientific supervision for more than 68 graduation projects for final year students in 
the Department of History

Supervising more than 30 promotion projects, periodic researches, books and encyclopedias

Supervising university theses for more than 20 PhD and masters students

A member of 43 juries of master’s and doctoral theses

Participating in 24 workshops, seminars, radio and TV programs

Member of 16 internal and external scientific committees

Participating in more than a 100 conferences and seminars inside and outside the Sultanate

Dr. Said Al Hashimi has produced more than 100 works of literature, research and scientific papers 
published on modern and contemporary Omani history and others, in both Arabic and English, of 
which the most prominent are:

Omani Agreements with Foreign Countries 1798-1891 (book)
Sources of Modern and Contemporary Omani History (book)
Omani-Algerian Cultural Relations (book)
Studies in Omani History (book)
The Purpose of Solace in Visiting Sulaiman Basha Al Barouni in Oman (book)
Customs and Traditions of Giving Birth in the Omani Society in Ash Sharqiyah North (book)
Cultural Life in Oman in the 19th Century (book)
Omani Manuscripts in European Libraries (book)
The Omani Cultural Role in East Africa in the Modern Era
Sheikh Mohammed bin Sheikhhan Al Salmi (1284 H/1867 - 1346 H/1927) (His Life and Intellectual Im-
plications) 
The Internal Policy of Sheikh Jassim bin Mohammed Al Thani and its Impact on External Powers 
(1878-1913)

Dr. Said Al Hashimi has received numerous awards, including:
The Sultan Qaboos Order for Culture and Arts - Second class (2006)
Certificates of appreciation from various scientific institutions
Distinguished Researcher Award from Sultan Qaboos University (2005)
Honors from Al al-Bayt University in Jordan for the best scientific production (October 2011)
Honors from the Ministry of Heritage and Culture for preserving the intangible heritage (2014)
Medal from the Association of Iraqi Fine Artists
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Today, the world’s scientific community is undergoing an urgent scientific race to study the genet-
ic sequence of the novel coronavirus and develop vaccines and therapies to curb the outbreak of 
this pandemic that has shaken the world as well as to mitigate its devastating after-effects. Now 
the medical industries and innovators are scrambling to ramp up their production to fill the gap in 
medical equipment and supplies in anticipation of the rapidly increasing consumption that could 
strain the medical system’s ability to cope. 

Luckily enough, at a local level, Oman is home to some of the best innovators who have harnessed 
their competencies and know-how to devise and develop critical equipment and supplies to com-
bat this pandemic. In this edition of Scientific Insights, we will shed light on the scientific efforts 
undertaken to respond to this complex pandemic, as well as highlight the key information from 
our interviews with innovators and stakeholders in the Sultanate, to gain a deeper understanding 
and relay their initiatives and contributions in helping mobilize resources to halt the spread of the 
infection.
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COVID-19
Researcher’s Labs and Initiatives 

of Innovators and other Stakeholders

The coronavirus has prompted researchers to act quickly to come up with 

appropriate solutions.

Dr. Mohamed Al Mughairi: 

“We have to look carefully to what is taking place at the international 

landscape in order to be prepared to handle our own situation and extend 

assistance to those in need in the future.”

Professor Ahmed Al Harrasi:

 “We have to seriously consider the establishment of a national centre for 

scientific research with a specialized division for serums and vaccines.”

Dr. Fahad Al Zadjali: 

“There is a dire need for a well-equipped biological lab to conduct an in-

depth study on viruses or microbes for infection control.” 

Research Efforts to combat the Coronavirus Pandemic 

The novel coronavirus outbreak has forced the world into a draconian lockdown of major cities, airport
,seaports, and launched the biggest social distancing measures in recent history, causing a devastating 
economic recession and business market turbulence. This has effectively raised urgency of the need for 
global research on novel coronavirus. Professor Ahmed Suleiman Al Harrasi, Vice Chancellor for Gradu-
ate Studies, Research and External Relations and President of the Natural and Medical Sciences Research 
Centre, University of Nizwa, explains his thoughts on the situation.

“The coronavirus pandemic is pushing the world to act swiftly to find effective science-based solutions 
to contain the epidemic. So far, within three-months of coronavirus outbreak, more than 3000 clinical 
studies have been published globally, with China taking the lead in this effort. However, despite this flurry 
of activities, the Arab nations are lagging behind with only a small amount of meaningful research. Yet, 
we cannot put the blame on individual researchers because if they had the opportunity to operate over-
seas in the right work settings, their research output would be higher”. 

So, what is the root cause of the problem?

Professor Al Harrasi continued “when Arab researchers come back home from 
abroad, they will be faced by the stark realities of being taken away 
from their research and being consumed 
by demanding teaching assignments 
and administrative duties. There-
fore, the passion for research 
declines gradually while creative 
thinking is no longer enhanced. 
Despite these setbacks, there 
are numerous excellent univer-
sities and research centres that 
are deservedly commendable 
and the higher education insti-
tutions in the Sultanate of Oman 
are no different from their counter-
parts in the Arab world.  However, as of 
now, no landmark scientific breakthroughs 



have been made so far, and our contributions in the battle against coronavirus pan-
demic are still insufficient”. 

In this regard, Dr. Fahad Mahmood Al Zadjali, Deputy Dean of Research Dean-
ship and Assistant Professor of Clinical Biochemistry, College of Medicine and 
Health Sciences, Sultan Qaboos University (SQU) pointed out that “clinical trials 
are usually conducted after the discovery of COVID-19 and the clinical diagno-
sis of the patient. After this process, the researchers step in to complete the protocol, 
comprising of the genome analysis to identify the type and source of the virus and submit 
their outcomes to the concerned authorities, which, in turn, update the relevant internation-
al organizations. These measures will be the first steps to suppress the progression of the 
infection and to avoid further larger outbreaks. This also includes the review of the available 
anti-viral drugs, including the potential of using Hydroxychloroquine (HCQ) as treatment for 
coronavirus, which is being discussed by scientists.  The mechanism of action of HCQ in COVID-19 is 
to block the entry of the virus into the cell. It has been previously used as experimental treatment for 
Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) and it is 
left to the clinical trials to prove its efficacy. The protocol also includes the transfusion of blood plasma 
products from a healthy to infected individual in accordance with well-established defined procedures”.

Is The Research Environment in the Sultanate Enabling and Supportive for Re-
search Activities?

Omani Medical Research Projects

The Sultanate of Oman and The Research Coun-
cil in particular, has set up a solid foundation for 
research by formulating the National Strategy 
for Research and Development (NSRD); imple-
mented to develop a mechanism to harmonize 
and streamline the multidisciplinary researches, 
sciences and innovations. Additionally, more 
than 18 scientific programs covering a wide 
range of thematic issues were also created, plus 
several innovative initiatives and competitions 
that embed and promote the culture of research 
and innovation in the Sultanate. 

Considering this, we have raised the question: 
Is the research environment enabling and sup-
portive for the researcher’s activities?
Dr. Fahad Al Zadjali believes that “the Sultanate 
boasts top-level research and services institutions 
with amazing manpower and equipment capabil-
ities that enable them to perform their functions 
and operational activities effectively, be it in the 
health, social or statistical arenas, multiple data 
or medical, chemical or biological labs. Howev-
er, there is a desperate need for a well-equipped 
Biosafety Level 3 (BSL-3) laboratory to study and 
investigate highly contagious viruses or microbes 
that pose a serious threat to human life”. 

Dr. Fahad Mahmood Al Zadjali
Deputy Dean of Research Deanship & 

Assistant Professor of Clinical Biochemistry.
College of Medicine and Health Sciences, 

Sultan Qaboos University (SQU)

There is a desperate need 
for a well-equipped Bio-
safety Level 3 (BSL-3) 
laboratory to study and 
investigate highly conta-
gious viruses or microbes 
that pose a serious threat 

to human life

Moreover, Dr. Mohamed Adil Al Mughairi, Director of Oil Marketing Services, Field De-
velopment Centre - Petroleum Development Oman (PDO) believes that there are sev-
eral enablers that would assist the researchers in coming up with scientific solutions to 
combat COVID-19 including:

The provision of
 instant and 

accurate infor-
mation about the 
pandemic in glob-

al databases.

Sufficient num-
ber of laborato-
ries, workshops 
and raw materi-
als for the design 
and manufacture 
of the necessary 

kits.

Robust market 
that encourages 

local innovations in 
addition to strong 

partnership be-
tween the public 

and private sectors. 

Adequate funding 
to cover the staff 
expenses and the 
procurement of 
the necessary mate-

rials. 

Professor Ahmed Al Harrasi
Deputy Dean of Research Deanship & 

Assistant Professor of Clinical Biochemistry.
College of Medicine and Health Sciences, 

Sultan Qaboos University (SQU)

The research environment in the Sultanate is not up 
to the adequate standard and that all the local uni-
versities, without any exception, could not keep pace 
with the rapid global hyper response, and most stud-

ies are descriptive rather than qualitative 

However, Professor Ahmed Al Harrasi has a divergent opinion. He believes that “the research environ-
ment in the Sultanate is not up to the adequate standard and that all the local universities, without any 
exception, could not keep pace with the rapid global hyper response, and most studies are descriptive 
rather than qualitative. Sugar-coated talk would not serve our purpose and that COVID-19 is a chance to 
fix the research sector and set our priorities right. I have posted several tweets calling to establish a na-
tional research centre and specialized centre for serums and vaccines that we will need in for the future. 
We are all facing a huge challenge of a series of killer viruses, and the novel COVID-19 will not be the last, 
regardless of being genetically manipulated or naturally occurring”. 

Dr. Fahad Al Zadjali has confirmed that there are  
many valuable research materials conducted in the 
Sultanate of Oman by researchers from various insti-
tutions on both infectious and non-infectious diseas-
es that produced good results that succeed in halting 
and combating many diseases and give a clear pic-
ture and understanding of what the illness is. 
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Furthermore, Professor Ahmed Suleiman Al Harrasi, Vice Chancellor for Graduate Studies, Research and 
External Relations and President of the Natural and Medical Sciences Research Centre, University of Niz-
wa, elaborated that the Natural and Medical Sciences Research Centre has conducted simplified trials for 
COVID-19 treatments including:

Dr. Fahad Al Zadjali answered this question 
by saying: strong cooperation between key 
research institutions and other partners and 
stakeholders is a game changer. For instance, 
the possibility of the spread of cross-border in-
fectious diseases requires a well-prepared emer-
gency plan to coordinate interventions and rap-
id response in such testing circumstances and 
therefore the plan should classify the transmis-
sion into different risk categories. 

Moreover, Professor Ahmed Al Harrasi high-
lighted that the infrastructure, such as laborato-
ries, medical equipment and supplies, are a must 
for conducting quality and fruitful exploratory re-
searches. Few institutions in the Sultanate have 
the necessary infrastructure capacity and their 
output is hardly scientifically significant, with the 
exception of a handful of prominent researchers 
in the country. Robust training and up-skilling of 
Omani researchers can ensure that they pos-
sess the consistent background knowledge to 
propel creativity, generate new ideas and make 
a remarkable shift to respond to quality imper-
atives in research activities. To provide scientific

solutions to the potential deadly diseases that 
might emerge in the future, Dr. Mohamed Al 
Mughairi suggested that “we need to identify 
the local, regional and global problems and chal-
lenges that require totally new or alternative ap-
proaches. Ironically enough, simple protective 
gear like facemasks have been in short supply 
in the global markets and the search for future 
solutions for a problem as such is pretty effort-
less. Also, there are not nearly enough lifesaving 
ventilator machines to go around and therefore 
we have to learn the lessons from other coun-
tries and to be prepared to face the worst-case 
scenario. I think it is important that our research 
institutions should devote their human and fi-
nancial resources for three urgent purposes: 
the quick detection and discovery of diseases; 
to accelerate efforts to get enough medical de-
vices and supplies to keep up with the crush of 
demand for disease prevention and control and; 
and to manage the crisis in case of explosive 
cross-border pandemics”.

COVID-19 has triggered a debate about the im-
portance of self-reliance for countries and the 
need to upgrade their capabilities and enhance 
their resources to become self-dependent. In 
this regard, Dr. Mohamed Al Mughairi described 
this issue as “controversial yet meaningful. There 
are two divergent schools about the genesis of 
COVID-19: one believes that the coronavirus is a 

product of natural evolution and was not made 
in a laboratory or artificial setting and we have to 
draw the lessons by shifting to remote work to 
ramp up productivity, cut expenditure, revert to 
e-marketing and resort to virtual communication 
tools. However, the other school argues that the 
virus was deliberated engineered and escaped as 
a result of a bio lab accident. Some people have 
tried to point to the launch of radio waves and the 
spread of the Spanish flu, the avian flu with the 
use of the Internet and now it is no secret peo-
ple have been linking the spread of COVID-19 with 
5G”.

Professor Ahmed Al Harrasi regarded that after 
the coronavirus pandemic, “things will never be 

the same again. Surely, the world will recover 
from COVID-19, yet it will sustain lasting health, 
social and economic ramifications and we will 
be compelled to redefine our priorities. We have 
to invest generously in scientific researching 
since it is more of a necessity than a luxury. We 
have to seriously consider the establishment of 
a national centre for research with a dedicated 
division for serums and vaccines.  We have to 
adopt distance learning as an option for future 
disruptions and with rising concerns around the 
availability of medicines during the COVID-19 
pandemic, therefore we have to give more atten-
tion to medical and pharmaceutical industries to 
maintain a steady supply of vital medicines and 
equipment”.

Testing the natural and manufactured elements of compounds in the database which were 
extracted and chemically modified. These include more than 1000 compounds as anti-viral 
for the emerging pathogen novel COVID-19, such as chloroquine.

Studying the genome sequencing of this virus using Ion S5 and Nanopore se-
quencing platform and AmliSeq, designed for COVID-19, pending the approval 
of the Ministry of Health.

What Do Our Research Institutions Require to Offer Science-based Solutions 
for any Potential Developments or Future Pandemics?

Investment of COVID-19 Crisis

Omani Innovations and Applications to counter the COVID-19 
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The novel COVID-19 pandemic has demonstrated the capabilities of the Omani youth to innovate and 
develop critical medical devices and applications by teaming up with the Oman Technology Fund, SMEs 
and emerging companies to leverage technology and digital capacity in order to launch the following 
applications and innovations:

The ‘dakhterclinic’ is an application launched by Omani doctors for providing specialized online med-
ical consultations by specialist A&E medical staff.
The ‘Wareedco’ platform is designed to deliver medicines to elderly people at home to avoid infection 
with COVID-19.
The smart platforms ‘behar_market’ and ‘Athmar’. These platforms have been launched with the 
Ministry of Agriculture and Fisheries, and Muscat Municipality to transfer auctions in the Central Fish 
Market to online platforms to alleviate the risks of crowded settings.
The smart platform “Fastmovers” which is tailored for ordering refrigerated trucks for transporting 
fish and vegetables from central markets to avoid crowds.
The distance-learning platform “easy” which provides distance-learning services.
The ‘Igtimaati’ application, which provides video conferencing service.
The use of unmanned aircrafts (drones) to sterilize Omani neighborhoods, cities and villages by Mus-
cat Municipality.
The use of unmanned aircrafts (drones) for comprehensive surveillance and remote screening of 

temperatures for individuals suspected with COVID-19.
The invention of COVID-19 electronic detection device by student Azza Mohamed Al Malki.

Oman Makers Centre of The Research Council has developed a diving mask for artificial 
respiration by using 3-D printing, in addition to hands-free door handles and protec-

tive masks for the medical staff. The centre has also developed a digital artificial 
ventilation device by simulating the ventilation system approved in the Sultan-
ate’s government hospitals.

Dr. Mohamed Adil Al Mughairi
Director of Oil Marketing Services, Field Development 

Centre - Petroleum Development Oman

We need to identify the local, regional and 
global problems and challenges that require 

totally new or alternative approaches



Medical equipment created by Makers Oman 
for combating COVID-19

Bruker Nuclear Magnetic Resonance 
(NMR) Spectroscopy

Bruker Nuclear Magnetic Resonance (NMR) 
Spectroscopy is a research technique that ex-
ploits the magnetic properties of certain atomic 
nuclei. This spectroscopy determines the physi-
cal, chemical and biological properties of atoms 
or the molecules in which they are contained. 
There are more than 25 experiments being per-
formed in the NMR of the University of Nizwa.

Funded Institution: University of Nizwa

Bruker X-ray Diffraction (XRD)

X-ray Diffraction (XRD) is used in the analysis of crystal structure, 
chemical composition, and physical properties of bulk and thin film 

crystalline or polycrystalline materials. XRD is also used to determine 
crystallite size, lattice strain, chemical composition, and crystal orienta-
tion. Biological samples, such as DNA, vitamins, protein, drug synthe-
sis, use XRD to identify its elements and their crystal structure, and also 
be used to identify the arrangement of atoms in minerals, alloys, organic 
and inorganic complex compounds. Thus, it has become the backbone 

of material characterization.

Funded Institution: University of Nizwa

Using the engineering design programs and 3D printing technologies of the Fourth Indus-
trial Revolution (4IR), Makers Oman has invented a range of medical equipment to combat 
COVID-19, such as:

Converting a diving mask into an advanced and easy-to-use res-
pirator mask for COVID-19 patients. The team, in collaboration 
with The Royal Hospital, manufactured a three-dimension-
al piece, which was added to the front part of the mask to 
help oxygen directly reach the patient’s mouth. The mask 
is characterized by its ability to reduce face pressure and 
clear visibility.

Creating an acrylic face protector as an alternative to 
protectors made by 3D printers.

Manufacturing a handle to prevent direct contact with 
doors and pressing elevator buttons to restrict the 
spreading of the virus.

Utilizing 3D printers to allow the usage of artificial respi-
rators among four patients instead of one.

Makers Oman at Innovation Park Muscat (IPM) is one of the na-
tional projects implemented in a strategic partnership between; 
The Research Council, represented by the IPM; the Public Author-
ity for Privatisation and Partnership (PAPP); the Bell company, 
which is committed to the PAPP through the ‘Oman Offset 
Program’; and Makerspace People, which is a comprehensive 
turnkey solutions provider that is responsible for the execu-

tion of the project.
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Could metallic hydrogen 
would be ultimate fuel? 

Hydrogen is not only the most abundant element in 
the universe; it is anatomically the most the simplest, 

consisting of one electron orbiting a proton. In order to 
turn into a metal, the individual atoms of hydrogen must 

be tightly aligned, causing the positions of the electrons to 
change, to move freely throughout the matter, generating 

electricity.

In 1935, Eugene Wigner and Hillard Bell Huntington were the 
first to predict that hydrogen could occur in a metallic state. 
The earliest attempt to achieve this work was in 1998, when 

a team from Cornell University extracted hydrogen mod-
els using the ‘diamond anvil’. This tool is made up of 
two pieces of diamonds designed with a very sharp 

tip, approximately one-fourth of the radius of a 
human hair.

Source: www.sciencedirect.com + 
www.theness.com

H
1

Development of curriculum-based measurements 
in mathematical computations for Arab-speaking fourth 

grade students

In the Arab region, several assessments are available to evaluate student skills in 
mathematical computations. However, they do not use a formative evaluation to guide 

universal screening of struggling learners or students with Learning Disability (LD). This 
study aimed to develop a Mathematical Computation Curriculum-Based Measurement 

(MC-CBM) for Arab speaking fourth grade students, examine its psychometric properties, 
test its adequacy for use in an Arab context, namely Oman, determine an adequate time for 

its administration, and develop performance benchmarks. The principal investigator (PI) of 
the research study is Safiya bint Abdullah Al-Shehhi, from the Ministry of Education.

The MC-CBM was administered to 528 fourth grade students from schools from the Sultan-
ate. The results indicated that the developed measures were adequate to be used in an Arab 
context, and the Received Operation Characteristic (ROC) curve indicated good specificity and 
sensitivity estimates for the MC-CBM. In addition, the performance benchmarks were obtained 
using the 25th and 75th percentiles. Moreover, the research showed that the MC-CBM is a valid 
form for the assessment of mathematical computation ability in Omani schools, and it can be 
used to screen for mathematical difficulties and progress monitoring. Anoth-
er outcome is that the MC-CBM has the advantage of informing mathemat-
ical instruction and improving student-learning outcomes. 

The research achievements:

    Winner of the National Research Award, 2019.
  The research is a cornerstone for a strategic research project, 

current ly underway by a group of researchers, funded by the 
Sultan Qaboos bin Said bin Taimur, may he rest in peace. 

The research project entitled “A national indicator in 
reading and mathematical computations for the 1st 

cycle of students in Oman: Towards enhanced 
student outcomes”.

The research is published in the 
School Psychology International 

Journal, 2019, and is one of the 
indexed journals in web of 

Science.

MIT Scientists use Sonica-
tion technology to listen to 

the music of Corona virus!

The protein S (Spike), which is the key to why the 
new coronavirus is so dangerous, protrudes like a 
spike from the body of the virus and helps it con-
nect to cells that it then infects.  

MIT scientists have converted these spikes to music 
using a technology called sonication, assigning one 
note to each of the amino acids involved, which com-
bined, makes the music.  

This new method helps researchers find sites in the protein 
that can be targeted by more effective drugs or antibod-
ies, by looking for specific music patterns that match those 
sites. 

Scientists hope this path will help them find a protein 
that fits perfectly on the tip of the new coronavirus – 
thus preventing it from entering the cell.
Source: www.corona24.news
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 Brackish Water Desalination on Surface
Functionalized Date Palm Leaflets for Irrigation

A recycling system with technical and economic benefits for the Sultanate 

The project is in line with Oman Vision 2040 by creating wealth through 
economic diversification

Written by Dr. El-Said El-Shafey
Associate Professor at the Department of Chemistry, 

College of Science, Sultan Qaboos University

Oman is made up of a semi-arid coastline and 
arid inland regions, and is therefore classified as a 
dry country. With an annual average precipitation 
of approximately 100 mm, and annual potential 
evaporation significantly greater than annual 
precipitation, renewable water resources per 
capita are very limited.  In this regard, the Omani 
government has exercised considerable efforts in 
preserving water via building dams, aflaj systems 
(channels that is dug in earth through which water 
runs) and wells. For example, Wadi Dayqah Dam 
has a capacity of 100 million cubic meters of water 
and can save 35 million cubic meters per year. 
Water demand has recently increased as a result 
of financial development, increase in population, 
agriculture and industries, which has led to the 
depletion of water resources. 
Groundwater is the main resource of fresh water 
in Oman, accounting for 90 % of the overall 
freshwater resources. Al Batinah region has been 
the most important area of agriculture in Oman 
encompassing an area of 80,000 ha. Irrigation 
in Oman depends on three main water sources: 
wells, aflaj and springs. There are a total of 167,000 
wells and 3,045 aflaj systems used for irrigation, 
distributed in different places throughout Oman. 
The coastal areas in Oman are most affected from 
such extensive pumping which has led to seawater 
intrusion and degradation of water sources. It 
affects the quality of the groundwater by making it 
more saline and therefore not suitable for drinking 
or irrigation. 
Long time usage of saline water for irrigation leads 
to soil salinization which decreases the value and 
productivity of the agricultural land by altering the 
physical and chemical properties of the soil in the 
irrigated areas. It is a global problem affecting crops 
production on over 800 million ha of agriculture 
lands worldwide. 

Salinity is a measure of the total ions and dissolved 
constituents in water. The ionic salt species are the 
main constituents causing groundwater salinity 
such as calcium, sodium, potassium, magnesium, 
chloride and sulfate. The irrigation water is classified 
according to its salinity to three main categories: 

seawater with TDS (total dissolved solids) >15,000 
mg/L, brackish water with TDS ranging between 
15,000-1000, and fresh water with TDS less than 
500 mg/L. TDS of less than 3000 mg/L is the 
maximum limit for general irrigation. According 
to the guideline of irrigation water provided by 
the Food and Agriculture Organization (FAO), the 
usual ranges of sodium, calcium and magnesium 
in irrigation water are 920-0 mg/L, 400-0 mg/L and 
60-0 mg/L, respectively. In a recent study conducted 
at the Department of Chemistry at Sultan Qaboos 
University, levels of TDS in some ground water from 
some wells exceeded 15000 mg/L.  
Desalination technologies, such as thermal and 
membrane technologies are based on the separation 
of saline water from both fresh water and brine 
water. Thermal processes separate salt form water 
by heating, evaporating and condensing the saline 
water to form fresh water, such as Multi-Stage Flash 
Distillation (MSF), Multiple Effect Distillation (ME) 
and Vapor Compression Distillation (VC). However, 
these processes are energy-consuming and thus 
costly. Membrane desalination technologies include 
reverse osmosis (RO), electro-dialysis (ED) and 
nano-filtration (NF), among which RO is most used 
globally. However, membrane technologies are 
energy intensive and suffer from membrane fouling 
and scaling. It is still expensive for some farm owners 
to install such technology in their farms. Ion exchange 
is another promising technique for desalination. Ion 
exchangers have the ability to completely desalt and 
purify saline water especially at low and moderate 
salinity levels (brackish). Date palm is an important 
commercial crop in the Sultanate of Oman with 
180,000 tons of date palm leaflets produced 
annually. This agricultural byproduct is considered 
as a waste with little or no use. In the laboratories of 
Department of Chemistry at SQU, date palm leaflets 
were utilized as a precursor for producing a series 
of ion exchangers for desalination of brackish water; 
such as: cationic exchanger and anionic exchanger. 
The cationic exchanger removes cations (sodium, 
calcium and magnesium in addition to heavy metals 
(if present)), while the anionic exchanger removes 
anions (chloride, nitrate and sulfate and other 
anions) making a complete filter for salt.
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Oman Research and Education Network (OMREN) of The Research Council has launched 
a new service called ‘Mirsal’ that is developed to meet the requirements of the higher 
education and research community through the exchange of learning objects and large 
data sets. The service is available to all members of OMREN, including members from 
various educational and research institutions as well as government and private sectors. 

Background
Mirsal is a web-based application provided by OMREN that 
allows authenticated users to securely and easily send 
arbitrarily large files to other users and was developed 
internally by OMREN employees. The launch of this service 
was to provide a new space for researchers and members of 
the network in light of the health conditions in the world and 
the spread of COVID19-, especially with the difficulty of having 
direct communication between researchers in meetings, events 
and workshops. 

Features
This new service has several different features that suit the needs of all the members, including 
students, researchers, and the teaching and research staff of various institutions.
Features of the service:

Transfer large 
files securely 
and easily to 
other users

Transfer expiry 
duration of 20 

days

 
Maximum 
number of 

recipients is 50 
at one time

Transfer files 
up to 2GB for 
browsers that 

do not support 
HTML5

OMREN can be found through
 (www.omren.om/mirsal/)
 and its Twitter account

 (@OMREN_OMAN). 

All file formats 
are compatible 
except .exe & 

.bat

Transfer files 
up to 50GB for 
browsers that 

support HTML5

Maximum 
number of files 
per transfer of 

30
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https://drive.google.com/drive/folders/15fjBYbD4rZ4iv2lh84J0VUP6mGpsDCS-?usp=sharing
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