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Abstract

The rapid expansion of mobile communication technologies has led to the widespread deployment of
base stations in urban and rural areas. These infrastructures provide stable wireless connectivity through
non-ionizing radiofrequency (RF) electromagnetic fields. This review aims to systematically analyze
the health and environmental impacts of mobile phone base stations and to identify priorities for future
research. A comprehensive review of epidemiological, experimental, and environmental studies was
conducted. Human health indicators included non-specific symptoms, neurodegenerative disorders,
genetic alterations, and tumor occurrence. Environmental endpoints encompassed plant growth, bird
behavior, and pollinator activity. Evidence suggests that chronic RF exposure may be associated with
non-specific symptoms such as headaches, sleep disturbances, decreased concentration, and fatigue.
Although findings remain inconclusive, some studies indicate potential links with neurodegenerative
disorders and tumors. Vulnerable populations, including children, older adults, and pregnant women,
may be at higher risk due to physiological sensitivity and longer cumulative exposure. Environmentally,
RF exposure may affect plant physiology, disrupt bird orientation and reproductive behavior, and
reduce pollinator activity, posing threats to biodiversity and ecosystem services. While definitive causal
links between mobile phone base stations and severe health outcomes are lacking, converging evidence
underscores the need for large-scale, longitudinal, and interdisciplinary studies. Transparent risk
communication, continuous environmental monitoring, and the adoption of innovative engineering
solutions are essential to balance the benefits of mobile networks with protection of human and
ecological health.
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Abstract

Artificial intelligence (Al), recognized as one of the most transformative technologies of the current
century, has rapidly permeated medical sciences and public health, giving rise to new paradigms in
diagnosis, treatment, prevention, and health system management. This analytical review aims to
comprehensively examine key Al applications in healthcare, evaluate clinical and operational benefits,
analyze major challenges — particularly within the Iranian context — and propose practical strategies
for the sustainable deployment of this technology. The methodology is based on a systematic review
and critical analysis of authoritative international and domestic literature published between 2018 and
2025. The findings indicate that Al, particularly through deep learning (DL) and natural language
processing (NLP), has improved diagnostic accuracy for conditions such as cancer and diabetic
retinopathy to above 94%. In addition, Al has enabled high-precision epidemic prediction, supported
personalized medicine and robotic surgery, and enhanced health system efficiency by optimizing
resource allocation and reducing waiting times. Despite these advances, substantial barriers remain,
including the lack of standardized indigenous multicenter data, algorithmic bias, privacy risks, the
absence of transparent regulatory frameworks, insufficient computational infrastructure, and shortages
of specialized interdisciplinary workforce, especially in Iran. These challenges have limited the full
realization of AI’s potential. Achieving a sustainable Al transformation in Iran’s health system requires
coordinated national action in three areas: (1) establishing a secure, standardized National Health Data
Bank; (2) developing comprehensive legal, regulatory, and ethical frameworks; and (3) investing in
digital infrastructure and interdisciplinary education. Implementing these strategies can help move Iran
beyond pilot projects toward the scalable, equitable adoption of Al in healthcare.
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Abstract

This study investigates the feasibility of biodiesel production from urban wet municipal solid waste in
Tehran using an alkaline transesterification process. Waste samples were collected from municipal
collection stations, impurities were removed, and samples were analyzed under two conditions: before
drying and after drying. Lipid extraction was performed using a Soxhlet apparatus with n-hexane as the
selected solvent, following AOAC 920.39 (2016) and ASTM D3178-21 (2021). The results indicated
that the mean lipid extraction yield of the undried samples (11.55%) was significantly higher than that
of the dried samples (9.22%) (p < 0.05). Biodiesel was produced under optimized conditions, including
a methanol-to-oil molar ratio of 6:1, a reaction temperature of 60 °C, and a reaction time of 70 min. The
physicochemical properties of the produced biodiesel-density (ASTM D4052), viscosity (ASTM
D445), and flash point (ASTM D93),-met the requirements of ASTM D6751 (2020) and EN 14214
(2019), confirming acceptable fuel quality. Statistical analyses (independent t-tests and one-way
ANOVA) showed that reaction time, methanol-to-oil molar ratio, and catalyst loading had statistically
significant effects on biodiesel yield (p < 0.05). Based on the experimental data, the potential daily
biodiesel production from Tehran’s urban wet waste was estimated at approximately 21,730 L,
corresponding to an annual production of about 7.93 million liters. Overall, the findings suggest that
urban wet municipal solid waste is a promising feedstock for biodiesel production and, if scaled up,
could significantly contribute to sustainable waste management, renewable energy generation, and the
development of a circular economy.

Conflict of interest: None declared.

Keywords: Biodiesel, Municipal wet waste, Transesterification, Soxhlet, SPSS, Economic analysis,
Renewable energy
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Abstract

The Kaftar Wetland, covering approximately 5,600 kmz, is located about 180 km north of Fars Province
and has completely dried up. The present study evaluated the concentrations of selected heavy metals
— cadmium, arsenic, cobalt, lead, chromium, nickel, zinc, and manganese — in sediments of the dried
Kaftar Wetland, where wetland desiccation and upstream agricultural activities have contributed to the
formation of critical dust and pollution hotspots. A systematic sampling method was used to determine
sediment sampling locations. The wetland area was divided into 24 blocks, and one point in each block
was randomly selected for sampling. Surface sediment samples were collected in spring and autumn
1400 (Iranian calendar) from a depth of 0 - 10 cm. Samples were transported to the laboratory in zip-
lock bags and, after drying, digestion, and preparation, metal concentrations were measured using an
Agilent MP-AES (Model 4100). Quality control was performed using control samples and reference
standards to ensure analytical accuracy. Among the measured metals, cadmium showed the highest
concentration (0.84 mg/kg), placing it in the strong to very strong contamination range at several
stations, whereas other elements generally remained within lower contamination ranges across both
seasons. The elevated cadmium levels were attributed primarily to upstream agricultural activities.

Conflict of interest: None declared.
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cd As Co Zn Pb Mn Ni cr oS!
2.138 1.021 -1.565 0.334 0.080 -1.523 -1.808 1174 1
2.503 0.678 -1.312 0.547 0.553 -1.687 -0.760 -1.160 2
2.553 1.047 -0.866 0.557 0.661 -1.209 -0.783 -1.360 3
2.360 0.962 -0.784 0.362 0.117 -1.183 -0.885 -1.582 4
2.181 0.995 -0.793 0.608 0.505 -1.179 -1.215 -1.223 5
2.451 0.940 -0.923 0.553 0.364 -1.064 -1.121 -1.099 6
2.663 1.333 -0.808 0.556 0.351 -1.069 -0.920 -1.350 7
1.708 1.366 -1.254 0.281 0.344 -1.919 -1.008 -1.190 8
2.360 1.254 -1.008 -0.146 0.503 -0.887 -0.947 -1.174 9
2.263 0.563 -0.955 0.032 0.408 -1.662 -1.530 -1.297 10
2.379 0.516 -0.838 0.319 0.383 -1.502 -0.912 -0.971 11
2.222 0.915 -1.381 0.058 0.244 -1.167 -1.973 -1.663 12
2.360 1.256 -0.880 0.433 0.173 -1.447 -1.486 -1.461 13
1.900 0.872 -1.069 0.151 0.266 -1.267 -1.068 -0.954 14
1.926 0.497 -0.748 0.096 0.155 -1.378 -1.172 -1.452 15
2.024 1.086 -0.808 0.318 0.512 -1.376 -0.832 -1.528 16
2.397 0.937 -1.261 0.447 0.173 -1.061 -1.694 -1.634 17
2.243 1.115 -1.315 0.428 0.399 -1.901 -0.934 -1.132 18
1.766 1.118 -1.275 0.122 0.523 -1.861 -1.734 -1.377 19
2.047 1.211 -1.075 -0.219 0.336 -1.734 -0.846 -1.702 20
1.585 1.101 -1.743 0.366 0.484 -1.315 -1.057 -1.504 21
2.047 1.192 -0.968 0.398 0.132 -1.542 -1.650 -1.794 22
2.222 1.078 -1.258 0.482 0.269 -1.573 -1.813 -1.035 23
2.138 1.021 -1.565 0.334 0.080 -1.523 -1.808 -1.174 24
Sl Joad s sl sed 53 G DB e plecd 535 S (0) i
Cd As Co Zn Pb Mn Ni cr oK
2.541 1.047 1512 0.335 0.092 1522 -1.769 1171 1
2.821 0.756 -1.260 0.549 0.559 -1.686 -0.752 -1.156 2
2.859 1.108 -0.847 0.558 0.668 -1.208 -0.774 -1.356 3
2.638 0.995 -0.754 0.363 0.130 -1.182 -0.876 -1.579 4
2.627 1.030 -0.770 0.610 0.510 -1.178 -1.196 -1.218 5
2.773 1.004 -0.894 0.555 0.376 -1.064 -1.107 -1.096 6
2.952 1.374 -0.787 0.558 0.357 -1.068 -0.908 -1.345 7
2.283 1.395 -1.207 0.282 0.349 -1.919 -0.994 -1.188 8
2,555 1.287 -0.986 -0.142 0.510 -0.887 -0.932 -1.170 9
2,551 0.641 -0.929 0.035 0.416 -1.662 -1.505 -1.293 10
2.554 0.566 -0.818 0.321 0.391 -1.502 -0.903 -0.968 11
2.627 0.954 -1.353 0.060 0.254 -1.167 -1.943 -1.658 12
2.646 1.304 -0.841 0.434 0.181 -1.447 -1.454 -1.457 13
2.225 0.901 -1.021 0.152 0.271 -1.267 -1.052 -0.950 14
2.192 0.535 0.722 0.098 0.168 -1.377 -1.159 -1.448 15
2.282 1.140 -0.779 0.320 0.522 -1.376 -0.821 -1.524 16
2.703 0.967 -1.215 0.448 0.183 -1.061 -1.673 -1.631 17
2.676 1.162 -1.265 0.429 0.405 -1.900 -0.917 -1.127 18
2191 1.156 -1.222 0.125 0.530 -1.860 -1.716 -1.375 19
2.498 1.249 -1.032 -0.216 0.343 -1.733 -0.825 -1.697 20
2114 1.133 -1.675 0.368 0.493 -1.314 -1.032 -1.499 21
2.449 1.222 -0.942 0.400 0.138 -1.541 -1.615 -1.790 22
2.523 1.132 -1.228 0.484 0.281 -1.573 -1.772 -1.030 23
2.601 1.076 -1.499 0.336 0.089 -1.523 -1.780 -1.170 24
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cd As Co Zn Pb Mn Ni cr oS!
2.736 1.262 0.210 0.784 0.658 0.216 0.178 0.276 1
3.322 0.938 0.236 0.857 0.860 0.182 0.346 0.262 2
3.458 1.218 0.323 0.867 0.932 0.255 0.342 0.230 3
3.135 1.190 0.355 0.785 0.662 0.269 0.331 0.204 4
2.553 1.122 0.325 0.858 0.799 0.249 0.243 0.241 5
3.502 1.229 0.338 0.940 0.824 0.306 0.294 0.299 6
3.919 1.558 0.354 0.910 0.789 0.295 0.327 0.243 7
2.223 1.754 0.285 0.827 0.863 0.180 0.338 0.298 8
2.891 1.343 0.280 0.509 0.798 0.304 0.292 0.250 9
2.883 0.888 0.310 0.614 0.797 0.190 0.208 0.244 10
3.195 0.879 0.344 0.766 0.801 0.217 0.327 0.313 11
2.920 1.179 0.240 0.651 0.741 0.279 0.159 0.198 12
2.822 1.313 0.299 0.742 0.620 0.202 0.196 0.200 13
2.181 1.069 0.278 0.648 0.702 0.243 0.279 0.301 14
2.286 0.849 0.358 0.643 0.670 0.231 0.267 0.220 15
2.789 1.455 0.392 0.855 0.978 0.264 0.385 0.238 16
3.512 1.277 0.278 0.909 0.752 0.320 0.206 0.215 17
2.816 1.289 0.239 0.800 0.784 0.159 0.311 0.272 18
2.051 1.309 0.249 0.657 0.867 0.166 0.181 0.232 19
2.958 1.657 0.340 0.615 0.903 0.215 0.398 0.220 20
2.040 1.458 0.203 0.876 0.951 0.273 0.327 0.240 21
2.478 1.370 0.307 0.790 0.657 0.206 0.191 0.173 22
2.645 1.196 0.237 0.792 0.683 0.190 0.161 0.277 23
2.736 1.262 0.210 0.784 0.658 0.216 0.178 0.276 24
Cd As Co Zn Pb Mn Ni Cr oS!
3.618 1.285 0.218 0.785 0.663 0.216 0.182 0.276 1
4.144 0.990 0.245 0.858 0.864 0.182 0.348 0.263 2
4.275 1.270 0.328 0.868 0.937 0.255 0.345 0.230 3
3.802 1.217 0.362 0.786 0.668 0.269 0.333 0.204 4
3.480 1.150 0.330 0.859 0.802 0.249 0.246 0.242 5
4.379 1.285 0.345 0.941 0.831 0.307 0.298 0.300 6
4.789 1.603 0.359 0.911 0.793 0.295 0.330 0.244 7
3.311 1.789 0.295 0.827 0.867 0.180 0.342 0.299 8
3.311 1.374 0.284 0.510 0.802 0.305 0.295 0.250 9
3.520 0.936 0.315 0.615 0.801 0.190 0.212 0.245 10
3.608 0.910 0.349 0.768 0.806 0.217 0.329 0.314 11
3.863 1.212 0.245 0.652 0.746 0.279 0.163 0.198 12
3.440 1.357 0.307 0.743 0.623 0.202 0.201 0.200 13
2.732 1.091 0.288 0.649 0.705 0.243 0.282 0.302 14
2.748 0.871 0.365 0.644 0.676 0.232 0.269 0.220 15
3.335 1511 0.400 0.856 0.985 0.264 0.388 0.238 16
4.343 1.303 0.287 0.910 0.757 0.320 0.209 0.215 17
3.803 1.331 0.247 0.801 0.788 0.159 0.315 0.272 18
2.754 1.344 0.259 0.658 0.871 0.166 0.184 0.233 19
4.043 1.701 0.350 0.616 0.908 0.215 0.404 0.221 20
2.943 1.492 0.213 0.878 0.957 0.273 0.332 0.241 21
3.273 1.399 0.312 0.791 0.660 0.206 0.196 0.173 22
3.257 1.242 0.242 0.792 0.689 0.191 0.166 0.277 23
3.773 1.311 0.220 0.785 0.661 0.216 0.181 0.276 24
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309.38 1.266 244.79 1.208 1
366.01 1.478 301.45 1.419 2
383.20 1.637 319.36 1.580 3
330.37 1.466 280.36 1.420 4
331.30 1.555 256.32 1.484 5
359.27 1.573 296.15 1.513 6
409.16 1.655 344.69 1.601 7
278.55 1.376 205.59 1.298 8
323.04 1.531 288.52 1.494 9
306.91 1.289 257.82 1.242 10
308.48 1.454 277.34 1.421 11
323.95 1.237 255.13 1.182 12
337.71 1.420 285.70 1.369 13
258.64 1.407 215.45 1.355 14
246.90 1.293 211.59 1.253 15
274.79 1.470 237.52 1.424 16
340.25 1.343 283.36 1.295 17
342.03 1.432 266.12 1.364 18
258.39 1.243 204.89 1.185 19
309.99 1.327 240.58 1.263 20
247.83 1.327 187.09 1.252 21
298.63 1.297 238.08 1241 22
310.12 1.354 260.04 1.303 23
321.20 1.276 244.79 1.208 24
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Abstract

The failure of the UN’s series of international climate change conferences has contributed to increasing
violations of societies’ fundamental rights to a sustainable climate in various parts of the world,
particularly in developing countries. Iran has also been affected by the adverse consequences of climate
change, due in part to the ineffectiveness of the international legal system and insufficient attention
within the domestic legal system. Accordingly, this study aims to develop a legal pattern for combating
climate change in Iran, with a view to reducing environmental pollution and advancing sustainable
development. The research is organized into three operational phases and employs a Likert-scale
instrument and the Analytic Hierarchy Process (AHP) model. The most significant climate-change-
related impacts that undermine public rights in Iran include declining livelihoods, the recurrence of
regional dust storms, and weakening production and economic cycles due to reduced industrial access
to energy resources. Among the most important mechanisms for addressing climate change in Iran are
the development and strengthening of incentive-based guidelines by the Ministry of Energy for the
injection of green energy, as well as the allocation of financial resources for the revitalization and
effective implementation of the Clean Air Law. Finally, in view of the extensive scope of the impacts
of climate change, this study emphasizes that the realization of the aforementioned mechanisms requires
the adoption of two fundamental strategies: first, strengthening regulatory frameworks and enforcement
mechanisms within the domestic legal system in response to climate change; and second, the
establishment and institutionalization of a joint regional climate organization.
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Abstract

Medical waste management, particularly the handling of infectious waste, is a fundamental component
of safeguarding public health and mitigating environmental impacts. Given the increasing volume of
healthcare activities and the substantial generation of such waste, effective management practices have
become critically important. Accordingly, the present study examined the patterns of infectious waste
generation and management across different seasons and hospital departments at Imam Khomeini
Hospital in Urmia, selected as a random sample representative at the national level. Data were collected
through field observations and structured questionnaires. The results indicated that infectious waste
generation peaked in spring and declined in summer, when the lowest levels were observed; however,
generation increased again in autumn. These seasonal variations were not uniform across departments,
with the highest levels of infectious waste recorded in the emergency and surgery wards. The findings
also confirmed significant differences in infectious waste management practices among departments,
potentially influenced by the type of medical services provided, the number of admitted patients, and
the effectiveness of managerial oversight. Overall, the results underscore the need to develop and
implement comprehensive, integrated, and effective strategies for infectious waste management to
prevent health hazards and environmental risks associated with improper handling.

Conflict of interest: None declared.

Keywords:Infectious healthcare waste, Hospital waste, Waste generation pattern, Imam Khomeini
Hospital, Urmia
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