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(1) China's R&D spending reports rapid growth in
2024

https://english.www.gov.cn/archive/statistics/202501/23/
content WS6791e90fc6d0868f4e8ef19b.html
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¢ Water holding capacity
7 Cation exchange capacity
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Healthy brain

Tau protein
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4 Cinnamaldehyde
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8 Fluorescence spectroscopy

? Cytotoxicity assay

10 Circular Dichroism Spectroscopy

" Atomic Force Microscopy (AFM)
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Abbas Pourhosein Gilakjanit*

Interactive technologies, such as artificial intelligence (Al), virtual reality (VR), augmented
reality (AR), and gamification, have revolutionized language education by transforming
traditional methods into dynamic, personalized, and engaging learning environments. This
systematic review, analyzing 18 scholarly sources, evaluates the effectiveness of these
technologies through the lens of learning theories by Kolb, Zimmerman, Deci and Ryan, and
Chapelle. Chatbots enhance speaking skills by up to 25%, VR improves vocabulary retention
by 18%, gamification increases engagement by 35%, and adaptive systems accelerate learning
by 15%. Training Al to learn classroom content in Persian and deliver it multilingually not
only globalizes knowledge but also promotes Iran’s cultural heritage by preserving nuances,
such as the mystical concepts of Persian literature. However, challenges like the digital divide,
high technology costs, privacy concerns, and insufficient teacher training in lran pose
significant barriers. The article proposes solutions, including investment in digital
infrastructure, teacher training, localized tools, and blended approaches. Future research should
focus on long-term impacts, cultural localization, and blended learning models to advance
language education in Iran and globally.

* Corresponding Author. Associate Professor. Tel:(9813) 42421733, Email: abbas.pourhosein@iau.ac.ir
1 Department of Language Translation, La.C, Islamic Azad University, Lahijan, Iran
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Hossein Keivan Behjoo 12, Malek Naderi 12”

The advancement of any technology is inherently dependent on the availability of suitable
materials and compounds. A misalignment between the pace of novel material discovery,
development, and production and the rapid progression of technological innovation poses a
critical challenge to the development of emerging technologies. Traditional approaches to
material discovery, predominantly based on experimental methods supplemented by
computational techniques, have proven inadequate to address this gap. The Materials Genome
Initiative (MGI), launched by the United States in 2011, represents a paradigm shift in the
design, discovery, and deployment of novel materials. By integrating robust databases,
advanced computational tools-such as Graph Networks for Materials Exploration (GNoME)
pioneered by Google DeepMind-and autonomous laboratories, such as those at Lawrence
Berkeley National Laboratory, MGI has dramatically accelerated the timeline for material
discovery. What once required over two decades can now be achieved in less than a year,
enabling unprecedented opportunities for groundbreaking and transformative technologies.
Failure to engage in this field will inevitably lead to significant technological vulnerabilities,
both in the near and distant future. To address this, a strategic roadmap for the Iranian Materials
Genome Initiative is proposed as an immediate priority. Additionally, the establishment of an
autonomous materials genome laboratory within a 5- to 7-year timeframe is essential. To
oversee and coordinate such efforts, the creation of a National Materials Genome Center is
imperative.

* Corresponding Author, Professor, Tel/Fax:( (+9821) 64542992, E-mail: mnaderi@aut.ac.ir

! Department of Materials and Metallurgical Engineering, Amirkabir University of Technology, Tehran, Iran
?Graphene and Advanced Materials Laboratory (GAMLab), Amirkabir University of Technology, Tehran, Iran
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Zahra Haghparas®, Mehran Habibi Rezaei?, Massoud Amanlou?,
A.A. Moosavi-Movahedi***

Parabens are a group of chemical compounds widely used in various industries due to their
antimicrobial and antioxidant properties. Their primary role is to inhibit the growth of
microbes, molds, and fungi, thereby enhancing product shelf life. As a result, parabens are
commonly found in cosmetics, personal care, pharmaceuticals, and even some food products,
primarily as preservatives. Sunscreens are among the most prevalent paraben-containing
products used daily and continuously. However, in recent years, scientific and public concerns
about the adverse effects of parabens on human health have escalated. Numerous studies have
highlighted the negative impacts of these compounds. Parabens are synthetic chemicals with
estrogen-like effects and are classified as endocrine-disrupting compounds (EDC) and
xenoestrogens. By binding to estrogen receptors, they interfere with natural hormonal
functions. Research indicates that parabens may lead to hormonal imbalances, menstrual
disorders, infertility, and an increased risk of estrogen-dependent tumors, including breast
cancer. Moreover, parabens are easily absorbed through the skin, potentially causing allergies
and skin irritation. Continuous and daily use of paraben-containing sunscreens significantly
increases the likelihood of such adverse effects. Additionally, under sun exposure, certain
photodegradation products of parabens may damage collagen and elastin in the skin. These
synthetic compounds are not readily degradable in the body and tend to accumulate in fatty
tissues, leading to a phenomenon known as bioaccumulation. This study examines parabens'
structure, applications, and health consequences to provide a deeper understanding of these
compounds and emphasize the necessity of safer alternatives.

" Corresponding Author, Professor, Tel: +9821-66409517, Fax: +9821-66404680, E-mail: moosavi@ut.ac.ir
! Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran

2 School of Biology, College of Science, University of Tehran, Tehran, Iran

3 School of Pharmacy, Tehran University of Medical Sciences (TUMS), Tehran, Iran

* UNESCO Chair on Interdisciplinary Research in Diabetes, University of Tehran, Tehran, Iran
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Mehzad Irandoust!, Saeed Niazi Vahdati', Arefeh Seyedarabi'-*

In the context of modern lifestyle, brain health and cognitive function have become one of the
main focal points of attention. This review article examines the role of aromatherapy as an
alternative approach to promote brain health. Aromatherapy, by utilizing volatile plant
compounds, can influence the olfactory system and neural mechanisms to improve cognitive
performance, reduce stress, and help prevent neurodegenerative diseases. Moreover, a healthy
lifestyle, which includes stress-management, adequate sleep, balanced nutrition, and a good
olfactory function, play important role in maintaining brain health. Studies have shown that
compounds such as a-asarone, B-caryophyllene, cinnamaldehyde, and phenylethyl alcohol are
capable of inhibiting protein aggregation processes associated with Alzheimer’s and
Parkinson’s diseases. In addition, olfactory disorders such as anosmia, especially following
COVID-19, negatively affected quality of life, mental health, and cognitive function,
highlighting the increased importance of paying attention to the olfactory function. The
findings of this article emphasize the necessity of advancing fundamental and clinical research
on the therapeutic applications of aromas in the prevention and management of neurological

disorders.

* Corresponding Author. Associate Professor. Tel:(+009821) 66956974, Email: a.seyedarabi@ut.ac.ir
! Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran
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Science and Education

Sustainable Energy Management From
Seawater Desalination Sludge With a
Circular Economy Approach

Asieh Sadat Kazemi’, Mahsa Shahi2, Seiyed Mossa Hosseini>"

In recent years, the demand for fresh water has been increasing with the increase in the world
population and seawater desalination has attracted global attention. The concentrated waste
resulting from the desalination process of seawater is called sludge. Since the disposal of sludge
in the environment is limited due to factors such as high disposal costs, and some legal
restrictions, it is necessary to find a suitable method for managing seawater treatment sludge.
In this study, various methods of recycling sludge from seawater treatment have been
investigated and compared. Recycling methods based on the concept of circular economy
include the reuse of sludge as coagulants, in the agricultural and construction industries and in
fabrication of electronic energy storage devices. Studies have shown that converting bulky
sludge produced in seawater treatment systems into value-added products can be a very suitable
and environmentally friendly alternative method for sludge management.

Keywords: Seawater Desalination Sludge, Circular Economy, Coagulant,
Agriculture, Construction, Energy Storage

* Corresponding Author. Associate Professor, Tel/Fax: (9821)6111 2938, Email: smhosseini@ut.ac.ir

! Department of Physics, Iran University of Science and Technology (IUST), Tehran, Tehran, Iran

2 Civil and Environmental Engineering Department (CEE), Amirkabir University of Technology (Tehran Polytechnic),
Tehran, Iran

? Physical Geography Department, University of Tehran, Tehran, Iran.
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Seyed Reza Mirnezami!, Ali Maleki*, Ahmad Keykhal*

Funding for research and technology is a critical driver of scientific and economic
advancement in nations. This study employs a systematic review approach to
conduct a comparative analysis of research and technology funding systems
across five selected countries: The United States, the United Kingdom, Germany,
Australia, and China. Through an in-depth examination of policies, mechanisms,
and trends in resource allocation, the study proposes actionable strategies to
enhance Iran’s research funding framework. Data collection and analysis were
guided by a conceptual framework comprising nine key dimensions:
policymaking, resource allocation mechanisms, allocation behavior, financing,
accessibility, evaluation, support and incentives, regional engagement, and
science and technology diplomacy. The findings reveal that these countries
employ a diverse mix of public and private funding models, emphasizing
competitive, metrics-based, and long-term approaches to financial allocation.
Moreover, developed nations have charted a sustainable path for scientific
progress by focusing on research commercialization, offering financial
incentives, ensuring transparency in data access, and fostering international
collaborations. The study concludes with a set of recommendations to improve
Iran’s research funding system. These include establishing competitive allocation
systems, developing blended financing models, prioritizing applied research,
creating specialized funding agencies, enhancing transparency, and supporting
high-risk, long-term research initiatives.

* Corresponding Author. Postdoctoral Researcher. Tel:(+98) 912 958 3889, Email: ahmad.keykha72@sharif.edu
! The Research Institute for Science, Technology, and Industrial Policy (RISTIP) Sharif University of Technology, Tehran, Iran
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Seyedeh Masoumeh Ahmadi?, Ali Khalkhali*!, Esmail Kazempour?!

Remarkable advancements in biotechnology, robotics, and artificial intelligence (Al) are
gradually dissolving the traditional boundaries between humans and machines, placing
concepts such as cyborgs and post-humanism at the heart of contemporary scientific and
philosophical discourse. The notion of the cyborg, inspired by Donna Haraway’s Cyborg
Theory and Lynn Margulis’ Endosymbiosis Theory, emerges as a symbol of humanity’s
transition into a new era. These hybrid entities, born from the fusion of biological and artificial
components, enable a profound integration of biology and engineering through technologies
such as brain-computer interfaces, nanorobotics, and biofuel cells. However, significant
challenges—including ambiguity in the legal personhood of cyborgs, a widening digital divide,
and the escalating energy consumption of data centers—pose critical obstacles to the
development of these technologies.

By outlining three plausible future scenarios—human optimization, transhumanism, and cyber-
biological ecosystems—this article demonstrates that the path forward depends not only on
technological progress but also on a radical rethinking of ethical and social paradigms.
Ultimately, the paper emphasizes the necessity of moving beyond anthropocentrism toward
ecological coexistence. This transition demands the creation of a cyborg philosophy and global
frameworks such as cyber-bio governance, green design standards, and institutions like a
Cybernetic United Nations to ensure technological justice. Embracing the fluidity of human
identity and fostering interdisciplinary dialogue are key to transforming cyborgs from symbols
of domination into catalysts for bio-democracy and ecological balance.

* Corresponding Author. Associate Professor, Tel/Fax: (+98)9111926773, Email: khalkhali_ali@iau.ac.ir
! Department of Educational Management, To.C., Islamic Azad University, Tonekabon, Iran
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Ahmad Shaabanil*

Iran has emitted over 20 billion tons of carbon dioxide by the year 2024, ranking sixth globally
with a 2% share of total emissions. It is estimated that power plants consume approximately
71 billion cubic meters of gas annually, releasing 118 million tons of carbon dioxide into the
atmosphere. The economic value of these emissions is roughly equivalent to Iran’s total
petrochemical exports, which is $11.8 billion. Additionally, considering that one ton of carbon
dioxide is emitted for every ton of cement produced, and Iran's annual cement production
stands at approximately 72 million tons, the economic value of carbon dioxide emissions in
this sector is estimated to be $7.2 billion. In addition to the economic value of carbon dioxide,
it seems essential to control and manage the emission of this gas from the perspective of social
responsibility, environmental considerations, climate change, legal requirements, and possible
future restrictions on the sale of carbon-based products. Carbon dioxide is a valuable resource
with wide and diverse applications in the food, chemicals, petrochemicasl, pharmaceuticals,
construction, refrigeration industries, and most importantly in enhancing oil recovery (CO2-
EOR). Given its economic and industrial value, adopting effective strategies for carbon dioxide
management and utilization is essential. This article explores the status of carbon dioxide
emissions in Iran and globally, examines methods for its optimal management and utilization,
and proposes strategies for leveraging this national resource.

* Corresponding Author.Professor. Tel:(9821)29904362, Fax :(9821)22431671, Email: a-shaabani@sbu.ac.ir
! Faculty of Chemistry, Shahid Beheshti University, G. C., P. O. Box 19396-4716, Tehran, Iran
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Ali Akbar Saboury"*

Over the past five decades, China has undergone a remarkable transformation in the scientific
domain, evolving from a country with a negligible share in global scientific output to becoming
the world's leading power in this field. In 1975, China had registered only 72 scientific articles
in the Scopus database, with its global share close to zero, while the United States held the top
position with a 23.6% global share. However, over time, China has achieved an unprecedented
leap in scientific production through extensive investment in research and development, the
advancement of cutting-edge technologies, and the strengthening of international
collaborations. By 2024, China leads the world with a 28.4% global share of scientific articles,
while the United States holds second place with a 17.6% share. China has also become a global
innovation leader by attracting domestic and international talent, implementing programs like
the "Thousand Talents Plan" to bring in top global scientists and repatriate Chinese experts,
and developing advanced scientific infrastructure such as supercomputers and sophisticated
telescopes. The country has invested heavily in various fields, including artificial intelligence,
nanotechnology, and renewable energy, and has achieved significant progress through strong
university-industry collaborations. Additionally, by enhancing its educational and research
infrastructure through initiatives like Projects 211, 985, and the Double First Class Plan, China
has elevated the quality of its higher education and positioned several of its universities among
the top global rankings. Focusing on innovation and international cooperation, China aims to
maintain and strengthen its position as a leading global scientific power. With massive
investments in research and development and the advancement of cutting-edge technologies,
China is rapidly emerging as a global leader in science and technology. At the same time,
through programs like the "One Belt One Road" China seeks to expand its scientific and
economic influence worldwide. These developments demonstrate that, by relying on science
and technology, China is swiftly becoming a dominant global power.

" Author for Correspondence, Professor, Tel: (98 21) 66956984, Fax: (98 21) 66404680, E-mail: Saboury@ut.ac.ir
! Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran
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Ahmad Shaabani!*

Effective planning is essential for progress, especially in science, knowledge, and technology.
Beyond setting quantitative and qualitative goals, the mechanisms for achieving and evaluating
these objectives are equally crucial. This article analyzes the successes and shortcomings of
the Sixth Five-Year Development Plan in the higher education sector. The results show that
several key performance indicators have surpassed 90% of their targets, demonstrating relative
success. These include the number of patents registered with international authorities, the
proportion of international students relative to domestic students, the number of universities
ranked among the top 100 in Asia, the annual number of Scopus-indexed articles per full-time
faculty member, the percentage of articles co-authored with foreign researchers and the number
of Iran publications indexed in international scientific databases. However, certain areas
continue to underperforming, with achievement rates falling below 50%, such as the share of
government research, and technology funding in the gross domestic product, which stands at
28.7%; the proportion of postgraduate students within the total student population, currently at
48.1%, and the percentage of graduate students pursing basic sciences, which is just 40%. To
enhance the success of the Seventh Five-Year Development Plan, it is recommended that
increased investments be made in research and development, the establishment of well-
equipped laboratories, and the allocation of a higher share of research to the gross national
product.
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Scientific and Cultural Endowment

Seyed Mostafa Mohaghegh Damad™!

According to Mulla Sadra’s Transcendental Philosophy, a nation’s scientific advancement
develops gradually and fundamentally through substantial motion. He emphasizes that
charitable donations and ongoing benevolent acts purify the human soul from worldly
attachments, ultimately leading to detachment from all but Allah. This detachment holds a
high position in the hierarchy of spiritual and intellectual development. Mulla Sadra also
asserts that global resources are finite and shared among all humanity; thus, monopolizing
these resources by a select few is intellectually unacceptable. Consequently, wealth derived
from divine resources should be distributed among people through charitable giving. This
perspective underscores the necessity of educating students and scholars to establish Iran’s
scientific and civilizational authority. Furthermore, Iran’s historical experience demonstrates
that attracting and repatriating scholars plays a crucial role in scientific development.
Throughout different periods, academic centers such as Gondishapur, Nizamiyyah schools,
and Rab'-e Rashidi have provided fertile ground for nurturing elites through endowments
dedicated to science. As a longstanding tradition, waqf (endowment) requires reassessment
and adaptation to contemporary needs to support scientific and technological advancements
while preserving its spiritual essence.

Today, the concept of wagf can extend beyond physical assets to include intangible resources
such as knowledge, financial shares, and investments for scientific development. This
transformation, coupled with the strengthening of scientific diplomacy, will pave the way for
Iran to reclaim its position in the global knowledge sphere. Notably, Islamic wagf
fundamentally differs from other global endowment systems, as it is rooted in the donor’s
intention to seek divine proximity. Unlike modern charitable foundations, which primarily
focus on social or economic goals, Islamic waqf is established with the purpose of attaining
closeness to Allah, ensuring its lasting impact on both worldly and spiritual levels.
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The Role of Philanthropists and Charitable
Organizations in Advancing Science and
National Laboratories

Philanthropists and charitable organizations play a crucial role in advancing science and
developing research laboratories, often filling financial gaps that government resources cannot
cover. By recognizing the significance of scientific progress and its vast social impact,
benefactors and scientific foundations provide valuable financial support. This support is
particularly vital for funding innovative projects in fields such as fundamental and basic
sciences, which typically receive less financial backing. In these scientific areas, the presence
of risks and uncertainties often discourages private sector investment.

Charitable organizations support researchers and talented students by providing financial and
infrastructural resources, enabling them to engage in research and innovation. Additionally,
these institutions fund national laboratories and provide advanced measurement tools and
research equipment’s, fostering the development of scientific infrastructure and
interdisciplinary collaboration. Such support enhances scientists' capacity to undertake
ambitious research projects.

Philanthropic foundations also play a key role in investing in research related to innovation and
public health to combat diseases. These institutions can direct financial resources toward long-
term research that, while not immediately profitable, has significant national and global
impacts.

To increase the effectiveness of these organizations, it is essential to develop and expand
educational and cultural programs aimed at cultivating philanthropists and science-supporting
institutions. Teaching human values, empathy, and social responsibility from an early age,
particularly in schools and families, can help institutionalize the culture of philanthropy.
Sharing the experiences of successful benefactors, ensuring transparency in donation
processes, and fostering collaboration between charitable institutions and governmental or
international organizations will further enhance their impact.

Leveraging modern technologies to attract financial contributions and raise public awareness
also plays a crucial role in accelerating these efforts. Ultimately, establishing cooperative
networks and improving transparency in operations will lead to the creation of sustainable and
effective charitable organizations dedicated to advancing scientific and social progress.

Ali A. Moosavi- Movahedi
Editor-in-Chief
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