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Enhancing Safety Protocols in Laser Treatments:
Best Practices and Future Directions

Dr. Seyed Hossein Rasta« Professor of Medical Physics
Dr. Asra Talebi« Assistant professor of Medical Physics

Tabriz University of Medical Sciences, Tabriz, Iran

Abstract

In recent years, the popularity of laser treatments in the beauty industry has surged, offering clients a
range of effective solutions for skin rejuvenation, hair removal, and various dermatological
conditions. However, with this increase in demand, it is imperative to address the potential hazards
associated with laser applications. This presentation aims to provide a comprehensive overview of
safety protocols essential for practitioners and clients alike.

We will explore various types of lasers used in aesthetic treatments, their associated risks, and
evidence-based strategies to mitigate these dangers. Key topics include the importance of thorough
patient education, the necessity of informed consent, and the critical role of regular equipment
maintenance and compliance with local regulations. Additionally, we will emphasize the value of
ongoing staff training, incident reporting, and fostering a culture of safety within treatment
environments.

Looking towards the future, this presentation will also discuss emerging trends and technological
advancements that promise to enhance safety protocols in laser applications. By promoting
collaboration among practitioners, management, and clients, we can ensure that laser treatments are
conducted safely and effectively.

This session is intended for healthcare professionals in the aesthetic field, regulatory bodies, and
stakeholders interested in the safe application of laser technology. Join us for an engaging discussion
that will contribute to the ongoing commitment to safety and excellence in the beauty industry.

Keywords:
Laser Treatments, Safety Protocols, Aesthetics, Patient Education, Regulatory Compliance, Staff
Training, Incident Reporting, Beauty Industry.
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"Investigating the Safety of 28 GHz MMW Exposure on
Mesenchymal Stem Cells"

Najmeh Jooyan 1,2, Seyd Mohamad Javad Mortazavi 1,2,
Alireza Mehdizadeh 1,2,Negar Azarpira 3,4, Sajad Sadeghi 5, , Raheleh basiri 6.

1. lonizing and Non-ionizing Radiation Protection Research Center (INIRPRC), Shiraz University of
Medical Sciences, Shiraz, Iran
2. Department of Medical Physics, School of Medicine, Shiraz University of Medical Science, Shiraz,
3. Transplant Research Center, Shiraz University of Medical Sciences, Shiraz, Iran
4. Institute of Stem Cell and Regenerative Medicine, Shiraz University of Medical Sciences, Shiraz,
5. Institute of Electronics, Graz University of Technology, Austria
6. Department of Electrical Engineering, Shiraz University of Technology, Shiraz, Iran

Background:

The biological effects of millimeter wave (MMW) exposure, particularly at 28 GHz which increase
data transformation, have garnered significant interest due to the growing use of these frequencies in
5G telecommunications and internet of things. This study aims to elucidate the responses of stem
cells (SCs) to MMW exposure. The findings could provide valuable insights into the safety and
therapeutic potential of MMW technology.

Methods: Mesenchymal stem cell (MSC) cells were exposed to 28 GHz MMW for 0.5 and 3 hours.
Exposure was performed in a designed antenna chamber under simulation with HFSS software. The
carcinogenic potential of this exposure was assessed throgh colony formation ability and Bcl-2
expression. Mitochondrial activity and cell viability were also assessed by redox activity and trypan
blue exclusion.

Findings: The number of colonies and mitochondrial oxidation activity of MSC cells exposed to
MMW for half an hour did not show any significant change. Also, these waves did not lead to cell
death and significant change in Bcl-2 expression. Increasing the exposure time to 3 hours also did not
cause any significant change in these parameters, indicating the resistance of MSC to MMW-induced
stress.

Conclusion: Stem cells play a crucial role in health and the processes of repairing damaged tissues.
Our findings indicate that stem cells are not sensitive to MMW exposure, which alleviates concerns
regarding health and safety implications in the context of widespread 5G deployment. However,
further research, including the assessment of long-term exposure risks and cell type-specific effects,
IS necessary.

Keywords:
5G, millimeter waves, carcinogenesis, Bcl-2, noncancerous cells
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A survey of radiation protection in Image-Guided Radiotherapy
(IGRT)

Fatemeh Zahra Nosrati?, Ali Shabestani Monfared?

!Babol University of Medical Science, Babol, Iran
2Cancer Research Center, Health Research Institue, Babol University of Medical Science, Babol, Iran
Email: f.nosratil221@gmail.com

Introduction

Image-guided radiotherapy (IGRT) has revolutionized precision in cancer treatment delivery since its
introduction[1].This innovative technique integrates imaging modalities directly into the linear
accelerator, enabling real-time monitoring of patient positioning, tumor location, and anatomical
changes throughout treatment[2].IGRT offers several key advantages, including improved tumor
targeting while sparing normal tissues, real-time positioning correction, adaptation to anatomical
changes, and enhanced application of specialized radiotherapeutic techniques near sensitive
organs[3].Despite these benefits, IGRT presents unique challenges in radiation protection. The
integration of imaging modalities increases treatment complexity, necessitating careful consideration
of dose optimization strategies[4].Radiation protection in IGRT is crucial for minimizing unnecessary
exposure, ensuring safe dose delivery, addressing potential risks from increased imaging doses, and
optimizing long-term outcomes[5].This comprehensive review aims to synthesize current
understanding and best practices for optimizing radiation protection in IGRT, examining key aspects
including patient positioning, imaging protocol optimization, normal tissue dose reduction, quality
assurance measures, and emerging technologies addressing radiation protection concerns. By
synthesizing recent advances and ongoing research in this critical area of radiation oncology, we seek
to inform clinical practice and guide future research efforts in radiation protection for IGRT.

Keywords:

Radiotherapy, radiation protection
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Safety and Biological Effects of Non-Ionizing Radiation

Mostafa Ganjali' , Bahareh Khalili Najafabad!

Department of Medical Physics and Biomedical Engineering, Shahid Beheshti University of Medical
Sciences and Health Services, Tehran, Tehran, Iran

*Corresponding address: Tehran, Tehran, Iran, Shahid Beheshti University of Medical Sciences and
Health Services, Department of Medical Physics and Biomedical Engineering,
Postal Code: 19395-4631
Email: : Baharekhalili389@gmail.com

Abstract

The non-ionizing radiation (NIR) is ultraviolet, visible, infrared, microwave, and radiofrequency
waves; it has many applications in medical, industrial fields and telecommunication. However, being
unable to ionize atoms or break chemical bounds does not negate a concerning health threat
represented by potential biological effects from chronic exposure. This review article reviews the
safety standards, biological effects, and long-term risks of NIR with emphasis on RF and microwave
radiation. It would encompass not only major established mechanisms of interaction, such as
dielectric heating wherein tissue heating takes place due to the oscillation of polar molecules like
water. Non-thermal effects such as oxidative stress and altered cellular signaling with possible
carcinogenic implications are some of the areas of interest for further research. Despite the
inconclusiveness of epidemiological studies on associations between RF exposure and cancer,
especially cerebral tumors, some data suggest that users of mobile devices may be exposed to
increased risk. Neurological impairments and issues of reproductive health have also appeared;
however, further research into these effects is required to determine if causal relationships exist. It
ranges from the redesign of devices, shielding, and personal protective equipment in occupational
exposures to regulatory actions by bodies such as the International Commission on Non-lonizing
Radiation Protection. Its approaches at exposure limits necessitate public health protection; however,
changing exposure patterns and emerging low-level, long-term risks from exposure require more
scientific research.

Keywords:
Non-ionizing radiation (NIR), Radiofrequency (RF) radiation, Microwave radiation, Biological
effects, Safety standards
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Cutting-edge Neurological Care: The Power of Lasers in Brain and
Nerve Therapy

Mostafa Ganjali', Bahareh Khalili Najafabad'*

1. Department of Medical Physics and Biomedical Engineering, Shahid Beheshti University of Medical
Sciences and Health Services, Tehran, Tehran, Iran

*Corresponding address: Tehran, Tehran, Iran, Shahid Beheshti University of Medical Sciences and
Health Services, Department of Medical Physics and Biomedical Engineering,
Postal Code: 19395-4631
Email: : Baharekhalili389@gmail.com

Abstract

Lasers have revolutionized neurological care, offering cutting-edge non-invasive therapies that hold
promise across a spectrum of neurological conditions. This review explores the transformative role
of low-level laser therapy (LLLT), a technique proven to enhance cellular repair, reduce
inflammation, and promote tissue regeneration. Since its introduction in 1967, LLLT has been
validated by over 4,000 studies, demonstrating its efficacy in enhancing neuroprotection and
cognitive function, and it offers therapeutic potential in the treatment of traumatic brain injuries,
neuropathy, and neurodegenerative diseases including Alzheimer’s and Parkinson’s. Additionally,
laser interstitial thermal therapy (LITT) provides a minimally invasive alternative for addressing
drug-resistant epilepsy and brain tumors, targeting precise neurological regions with laser precision.
Despite these advances, challenges such as individual variability in response and inconsistencies in
research findings underscore the need for standardized treatment protocols and rigorous clinical trials.
This paper advocates for an integrative approach that combines traditional and modern therapies to
optimize neurological recovery and improve quality of life for patients. These laser therapies
represent a significant stride towards holistic and personalized neurological care.

Keywords:
Low-Level Laser Therapy (LLLT), Photobiomodulation, Neurological Disorders, Neuroprotection,
Brain Health, Laser Interstitial Thermal Therapy (LITT)
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Abstract

The data acquired during absolute or relative dose measurements will then be used for verification of
proper linac operation, in the continuing quality assurance (QA) thorough the lifetime of the machine.
Artificial intelligence (Al) has emerged as a transformative science in radiation therapy (RT),
significantly improving the accuracy of dose measurements, and QA processes. Al-based solutions
automate complex tasks, optimize treatment planning, and predict treatment outcomes, ensuring
precise dose distributions, and finally patient safety. The integration of machine learning (ML) and
deep learning (DL) techniques in dosimetry and QA enhances the efficiency and reliability of these
processes, with various applications demonstrated in multiple case studies. The integration of Al into
radiation therapy has revolutionized various aspects of QA. Al-based solutions offer the potential to
enhance dosimetry accuracy. This study explores the current applications, methodologies, and future
directions of Al in dosimetry and QA. Al models have been applied to improve the accuracy of
dosimetry. These methods could, optimize dose distributions, and predict QA outcomes.

Regarding QA process the Al solutions can predict machine beam data, gamma passing rates, and
other QA metrics for IMRT, and VMAT techniques. Several studies have demonstrated the
effectiveness of Al-based solutions in dosimetry and QA. For example, in a study which carried out
by Carleson et al. Al algorithms have been used to predict PSQA passing rates across different
treatment planning systems and delivery machines, improving the consistency and reliability of QA

processes. Additionally, according to the AAPM guideline it is highly recommended that further
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works is needed to apply Al models in PSQA enabling standardized QA protocols across institutions
as multicenter study in the future. Al-based solutions have the potential to significantly improve
dosimetry and QA accuracy. By automating complex processes, enhancing accuracy, and
streamlining workflows, Al can contribute to better patient outcomes and more efficient treatment
delivery. Continued research and development in this field is required to fully demonstrate the

effectiveness of Al in this field.
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Dose measurement, Al, Cancer, FFF machine
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Abstract

The objective of the current study was to evaluation of accuracy OAR dose distribution accuracy by
the Anisotropic Analytical Algorithm (AAA), for sliding window IMRT delivery technique in
prostate cancer patients and correlation with modulation of treatment planning optimization in
dynamic IMRT. To assess the accuracy of dose calculation predicted by the TPS in normal tissue and
OARs located out of radiation field areas, including DVH and mean dose of the rectum, bladder,
right and left head of the femur, absolute organ dose value, and dose distribution was measured using
the Delta** IMRT phantom. Prostate IMRT plans with nine coplanar were calculated with the AAA
Eclipse treatment planning system. The study quantified the accuracy of out-of-field dose by the
Eclipse TPS (V.13.0.26) for dynamic IMRT technique. The TPS calculation error was 18.09% on
average. The mean percentage of dose deviation for the femoral heads was 95.7 while for the organ
closer to the target (rectum) it was 79.81. According to the results of the current survey, near the field
edge, the value of IMRT depends on conformity and modulation which reduces the volume of OAR
receiving a high dose, with increasing distance from field edge due to increasing modulation
consequently increasing the MU led to increasing doses at large distance from the field edge.
Therefore in these areas, IMRT will not benefit because, AAA algorithm (used in Eclipse TPS),
proved poor dose calculation in these areas, and the underestimation would vary with the distance
from the field edges. Calculation accuracy by TPSs is affected by several parameters including type
and location of OARSs, rectum, bladder and femoral head as a significant underestimation was found
for the AAA algorithm (P-value > 0.05). In conclusion, estimation the out of field dose distribution,
using the current data and this significant underestimation of the out-of-field dose could be led to

estimate the risk of secondary cancer in clinical practice.
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Nanotechnology in Radiation Shielding: Current Trends and
Future Perspectives
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Abstract

This review explores the innovative applications of nanotechnology in radiation shielding and
highlights the development of advanced nanomaterials that enhance protection against ionizing
radiation in industries such as healthcare, nuclear energy, and space exploration. Conventional
shielding materials, such as lead and concrete, are often heavy and limited in their effectiveness
and prompt the need for lightweight and efficient alternatives. Recent advancements in
nanotechnology have led to the creation of nanocomposites that exhibit superior radiation
attenuation properties due to their increased surface area and unique structural characteristics. This
paper discusses the principles of radiation protection, categorizes nanomaterials based on their
composition and functionality, and highlights their effectiveness against different radiation types
like gamma and neutron radiation. Furthermore, it addresses the environmental implications of
nanomaterials and the necessity for sustainable practices in their production and disposal. The
integration of nanotechnology into radiation protection strategies not only promises enhanced
safety and efficiency but also opens new ways for the development of multifunctional shielding
materials. Future research directions are suggested to optimize these materials for practical
applications, ensuring their reliability and effectiveness in real-world scenarios.

Keywords:
Nanotechnology, Nanomaterials, Radiation Shielding, lonizing Radiation, Gamma Radiation,

Neutron Radiatio
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