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WELCOME TO CRSL RC 2022 

 

Dear Colleagues, Dear Friends, 

It is with great pleasure that we welcome you to the American University of Beirut for the 6th edition of the Central 
Research Science Laboratory, Research Conference 2022. 

First, we would like to thank all of you for your participation at the conference. We are aware that many of you have 
had difficulties in facing the multifold economic crises and the world-wide pandemic outbreak. 
Thank you! 

In the current edition of the CRSL RC 2022 we are proud to have an outstanding scientific program, reporting the 
main developments in science, engineering, and technology in the form of 8 invited talks, a selection of 12 hot-topic 
oral communications with recent relevant advances. In addition, the conference will hold 2 poster sessions where 
all the attendees will be able to present their recent research. 
 
On top of that, in this edition we will host Prof. Muhammad H. Zaman as keynote speaker, coming all the way from 
Boston University, USA, where he will be sharing with us two engaging and thought-intriguing plenary lectures. 
 
All this has been possible thanks to your participation, to our institutional and sponsors' support and to the members 
of the organizing and scientific committees. 
 

We do hope that you enjoy your attendance at the CRSL RC 2022! 

 

Dr. Rami Oweini 
Director and Chair 
on behalf of the  
Scientific & Organizing Committees 
CRSL RC 2022 
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ABOUT THE CONFERENCE 

 

The Kamal A. Shair Central Research Science Laboratory (KAS CRSL) has the great pleasure of organizing its 6th 
Research Conference (CRSL RC 2022), held in Charles Hostler Student Center at the American University of Beirut 
on 9 and 10 May 2022. 
 
The 6th CRSL Research Conference will map out upcoming trends and challenges especially in the new digital and 
pandemic era by fostering and encouraging collaborations, as well as facilitating honest conversations and cross-
border learning. This event is being built under the unifying theme “Research of the Future: Challenges and 
Opportunities", focusing on the central role of research in the fields of science, engineering, and technology. 
 
An exciting scientific program will develop around four main subthemes: 
 
x Research in a Digitized World 
x Research in a Pandemic Era 
x Research in Sustainability Science 
x Research in Nanotechnology 
 
CRSL RC 2022 - The 6th CRSL Research Conference 
returns as an in-person event this May for 2 days! 
 
This key event provides a unique opportunity for all AUB researchers to showcase their work and ongoing projects 
to peers, scholars, and members of academia from different faculties as well as technology industry. It also aims to 
push the fields of science, engineering, and technology forward by fostering and encouraging collaborations, as well 
as facilitating honest conversations on the latest challenges and opportunities especially in the new digital and 
pandemic era. Furthermore, it helps inspire and expose students to ground-breaking technologies and innovation 
and to have face-to-face interactions with leaders in the scientific research fields thus improving their conference 
experiences. 
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SPONSORS HIGHLIGHT 

 

Medical Shares Trading S.A.L. emerges from the consolidation of three large distribution companies 
which started in 1982 in Laboratory equipment; Dental and Medical items followed this division.  
We are exclusive Agent and Distributors for various European, American, Japanese and Worldwide 
companies whose products are internationally certified. 
We have an aggressive sales team backed by after sales service for the installation, maintenance to the 
satisfaction of our customers. 
 
For any further assistance, please contact us on: 01/490990 
 

                

 

   
 

  

http://www.anton-paar.com/1_USA_en
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General talk: 

 
Repairing the Broken STEM: Science in the Age of Conflict, Exclusion and Racism 

 

Muhammad H. Zaman * 
Biomedical Engineering, Boston University College of Engineering 

*zaman@bu.edu 

In the past decade, we have experienced great social polarization and nativism in society in countries all across the 
globe. Along with climate change, conflict continues to result in mass displacement and greater inequity among 
those who are vulnerable. At the same time, racism continues unabated and shapes access to essential and life-
saving services. COVID-19 further exacerbated these socio-economic inequities. This talk asks what is our role as 
scientists, engineers and teachers of STEM to address these local and global issues? STEM education, training and 
practice continues to be siloed and disconnected with what may be happening in society. Should it be this way? 
Should science remain above and far from the social challenges and focus only on discoveries? Or should scientists 
take a more engaged role, alongside their colleagues in social sciences and humanities, to tackle the drivers of social 
exclusion, racism and inequity through their research and societal engagement? Based on my own experience as a 
teacher, scientist, an op-ed columnist, and a policy advisor to governments, I will talk, using specific examples, about 
how there is both a need and a demand for a deeper public engagement. I will also talk about the complications 
along this path, the real ethical and practical challenges, and the path forward to rethink the role of STEM scholars 
in society beyond discovery, analysis and technology development.  

Scientific talk: 

 
Systems Level Understanding of Antimicrobial Resistance in Low and Middle Income 

Countries: From Molecular Mechanisms to Government Policy 
 

Muhammad H. Zaman * 
Biomedical Engineering, Boston University College of Engineering 

*zaman@bu.edu 

Anti-microbial resistance (AMR) is among the most serious global health challenges of our time. Nearly three 
quarters of a million people die globally every year because of drug resistant infections. At the current rate, in the 
next few decades, the number of people dying would be upwards of several million a year. While the problem is 
indeed global, communities in low and middle income countries (LMICs) are particularly vulnerable. This challenge 
is likely to become even more acute in the post COVID-19 world. Our understanding of the challenge, however, 
remains siloed and most studies do not incorporate specific molecular, epidemiological and policy level challenges 
that drive AMR in low and middle income countries. In this talk, I will present an integrated systems level framework 
to analyze AMR in low income settings that incorporates tools rooted in a variety of disciplines ranging from 
chemistry and molecular biology to engineering to public health and policy. I will discuss the molecular mechanisms 
of resistance that are prominent due to the presence of substandard and counterfeit medicines, the effect of 
environmental contamination and sewage on horizontal gene transfer and outbreaks, the new challenges in the era 
of COVID in LMICs and the overall policy framework that needs to change to address the growing threat of AMR.   



May 9±10, 2022  12 

 
 

  

INVITED 
TALKS 



May 9±10, 2022  13 

List of Invited Talks   
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Joanna Doummar * .................................................................................................................................................. 21 
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Samir Mustapha a,* and  Jad El Najjar a ..................................................................................................................... 22 
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OP01.  
COVID-19 Response in Lebanon: Challenges & Opportunities 

 

Nada M. Melhem * 

Department of Medical Laboratory Sciences, Amercican University of Beirut, Beirut, Lebanon; 
*melhemn@aub.edu.lb 

 

At the beginning of the COVID-19 pandemic, governments had to act without knowledge about transmissibility, 
symptoms, severity of the disease, susceptible groups, as well as treatment among others. Consequently, the 
knowledge base needed to design and implement interventions was uncertain. An entire range of issues lies above 
and beyond the etiology and epidemiology of COVID-19 including social, economic and political crises. These crises 
result from the spread of COVID-19 and from the public health interventions undertaken to prevent and control the 
disease. Importantly, the response to COVID-19 is guided by existing health infrastructure, scalability of human 
resources and machinery, economic feasibility of a lockdown, as well as deploying and establishing vaccine immunity 
among others. The current work will advance an update on the COVID-19 situation in Lebanon prior and post the 
introduction of COVID-19 vaccines. Moreover, it will address the successes, gaps and challenges of the COVID-19 
response as well as the way forward. 

 

 

  

mailto:melhemn@aub.edu.lb
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OP02.  
Manipulating Mosquito Immunity to Compromise Transmission of Malaria Parasites 

 

Mike Osta * 
Department of Biology, American University of Beirut, Beirut, Lebanon; 

*mo07@aub.edu.lb 
 

Mosquito borne-diseases are spread worldwide and have had significant impact on human history. My group's 
interests are in mosquito biology, insect immunology and parasitology, with particular interest in understanding the 
immune responses triggered by Anopheles gambiae, the major vector of malaria in Africa, against the malaria 
parasite Plasmodium as well as other classes of microbes including bacteria and fungi. In the context of immunity, 
we are focusing on characterizing at the genetic and biochemical levels the proteolytic serine protease cascades that 
regulate key mosquito immune responses including, melanization, complement-like system, and more recently Toll 
pathway activation. These cascades are mainly composed of catalytic and non-catalytic clip domain serine proteases 
(CLIP proteases). In recent years, we have identified and characterized several CLIPs involved in mosquito immunity 
and using their infection-induced cleavage profiles we determined their hierarchy and placement with respect to 
other key immune molecules including the complement-like protein TEP1. We are currently focusing on 
understanding the biochemical roles of CLIP proteases in these cascades and define their network of interactions 
within and outside these cascades specifically with components of the complement-like system, the CTL4/CTLMA2 
complex and Toll pathway, specifically spätzle protein activation. 

 

  

mailto:mo07@aub.edu.lb


May 9±10, 2022  16 

OP03.  
Stability and Behavior of Curcumin-Loaded Metal Oxide Aerogels 

 

Wael Hamd a, Digambara Patra a, Houssam El-Rassy a,* 
a) Department of Chemistry, American University of Beirut, P.O. Box 11-0236, Riad El-Solh 1107 2020, 

Beirut, Lebanon; 
*Houssam.Rassy@aub.edu.lb 

 
Metal oxide aerogels are highly porous materials with large surface areas [1]. These materials are prepared via the 
sol-gel technique [2], either through the hydrolysis and condensation route [3], by polymer crosslinking [4], or via 
the epoxide-assisted approach [5]. The gel formation depends on multiple critical parameters, including but not 
limited to the concentration of the precursors, the order of their mixing, and temperature [6]. Several metal oxides 
aerogels prepared according to this technique were reported in the literature such as silica (SiO2), titania (TiO2), 
alumina (Al2O3), zirconia (ZrO2), iron oxide (Fe2O3), cobalt-ferrite (CoFe2O3), neodymium oxide (Nd2O3), dysprosia 
(Dy2O3), holmia (Ho2O3), erbia (Er2O3), samaria (Sm2O3), and vanadia (V2O5). 

Curcumin (IUPAC name: (E)- 1,7-bis(4-hydroxy-3-methoxyphenyl)hept-3-ene-1,6-dione) is a polyphenol found to 
benefit several medical conditions, and can be used for fluorescence probing [7] and sensing applications [8]. Several 
encapsulation and loading media were investigated to enhance the stability of curcumin and widen its spectrum of 
use. 

This work [9] reports the loading of different metal oxide aerogels with curcumin. We show how mixing curcumin 
with the metal precursors prior to the formation of the solid network ensures a maximum entrapment. The 
curcumin-network interactions stabilize the organic moiety and create hybrid aerogels to be potential vehicles for 
curcumin in various media.  The characterization of the hybrid aerogels and the stability study revealed distinct 
behaviors depending on the nature of the metal oxide. 

[ 1 ]  Ma n z o c c o  L . ;  Mi k k o n e n  K .  S . ;  G a r c í a - G o n z á l e z  C .  A . ,  F oo d  S t r uc t ur e ,  2 0 2 1 ,  2 8 ,  1 0 0 1 8 8 .  
[ 2 ]  Br i n k e r  C .  J .  a n d  S c h e r e r  G .  W . ,  i n  S o l - G e l  S c i e n c e ,  e d s .  C .  J .  B r i n k e r  a n d  G .  W .  S c h e r e r ,  A c a d e m i c  P r e s s ,  

S a n  D i e g o ,  1 9 9 0 ,  p p .  x v i – 1 8 .  
[ 3 ]  A l - O w e i n i  R .  a n d  E l - R a s s y  H . ,  J our n a l  o f  M ol e c u l ar  S t r uc t ur e ,  2 0 0 9 ,  9 1 9 ,  1 4 0 .  
[ 4 ]  C a p a d o n a  L .  A . ;  Me a d o r  M.  A .  B . ;  A l u n n i  A . ;  F a b r i z i o  E .  F . ;  V a s s i l a r a s  P . ;  Le ve n t i s  N . ,  P ol y m e r ,  2 0 0 6 ,  4 7 ,  

5 7 5 4 .  
[ 5 ]  G a s h  A .  E . ;  T i l l o t s o n  T .  M. ;  S a tc h e r  J r  J .  H .;  H r u b es h  L .  W. ;  S i m ps o n  R .  L . ,  J our na l  o f  N on - C r y st a l l i ne  S o l i ds ,  

2 0 0 1 ,  2 8 5 ,  2 2 .  
[ 6 ]  L i v a g e  J . ;  H e n r y  M. ;  S a n c h e z  C . ,  P r ogr e s s  i n  S o l i d  S t at e  C he m i st r y ,  1 9 8 8 ,  1 8 ,  2 5 9 .  
[ 7 ]  P a t r a  D . ;  E l  K h ou r y  E . ;  A hm a d i e h  D . ;  D a r w i s h  S . ;  T a f ec h  R.  M . ,  P hot oc he m i st r y  an d  P hot o b i o l o gy ,  2 0 1 2 ,  8 8 ,  

3 1 7 .  
[ 8 ]  Mo u s l m a n i  M. ;  Bo u h a d i r  K .  H . ;  P a t r a  D . ,  Bi o se ns or s  an d  B i oe l e c t r on i c s ,  2 0 1 5 ,  6 8 ,  1 8 1 .  
[ 9 ]  H a m d  W . ;  P a t r a  D . ;  E l - Ra s sy  H . ,  RS C  A dv anc e s ,  2 0 2 1 ,  1 1 ,  3 4 4 7 9 .  
  

mailto:*Houssam.Rassy@aub.edu.lb
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OP04.  
Screening and Analysis of Low Proteins Concentrations by Scattering-Based Vibrational 

Surface Spectroscopy 
 

Michel Kazan * 

Department of Physics, American University of Beirut, P.O. Box 11-0236, Riad El-Solh, Beirut 1107-2020, Lebanon; 
*mk140@aub.edu.lb 

 
Biochips with surface optical modes are commonly used in Surface Plasmon Resonance (SPR) sensor devices, with 
great promises for biomedical applications. In this technology, target molecules flowing in a fluid sample are 
captured by molecular probes attached to the surface of a resonant thin film. The thin film is usually gold and 
supports a plasmonic surface mode, which is excited in total internal reflection at a specific angle and wavelength, 
allowing for optimal excitation of the surface mode. As the target molecules in the fluid bind with the targets, the 
refractive index of the surrounding medium near the surface changes, and the resonant angle and wavelength 
increase. The shift of the resonances scales linearly with the change in the refractive index, providing information 
about the concentration of the existing target and the probe-target affinity. Thus, the presence of the target can be 
quantitatively determined in real-time by measuring the characteristics of the light reflected from the surface. As 
SPR setup features label-free and real-time detection of biomolecules, efforts are made to transfer such technology 
into a compact, handheld system while keeping high sensitivity for detecting viruses. In this context, new companies 
(such as “Affinité Instruments” and “Nicoya life”) are notably coming into this market with new compact SPR sensors 
exhibiting sensitivity in the range of µRIU. With such sensitivity, detection of relatively short strains of DNA or RNA 
can be performed at a nanomolar concentration in about 10 minutes, without gene amplification. However, to 
detect a light viral charge, sensitivity in the picomolar range is required (to maintain a reasonable detection time). 
Therefore, amplification by a technique such as PCR is required to detect low viral load, which greatly reduces the 
potential application of the SPR sensor for light viral charge detection. 

From a theoretical point of view, the sensitivity of the optical technique described above can be significantly 
increased by moving to the infrared (IR) spectral range, where polar materials can be used instead of gold films and 
surface phonon polariton (SPhP) modes can be used instead of surface plasmon polariton modes. The SPhP modes 
can be considered as surface electromagnetic waves resulting from the coupling of electromagnetic modes 
(photons) with lattice vibration modes (optical phonons) in polar dielectric materials. Relevant research has shown 
that the lifetime of SPhP modes is several orders of magnitude longer than that of SPP modes. This makes SPhP a 
promising candidate for enhancing the lifetime of surface-confined electromagnetic energy, thus contributing to 
many technological applications in nanophotonics, including optical sensors or viruses, proteins, and 
macromolecules. I will present the results of an ongoing project in which I intend to take advantage of the superior 
optical properties of SPhP to develop an IR optical technique for screening macromolecules, proteins, and viruses. 
This technique is supposed to combine the accuracy of RT-PCR with the speed of rapid antigen and antibody 
screening. It will be designed to promote the interaction between incident infrared light and SPhP modes and record 
spectra presenting characteristics indicative of the nature of the examined proteins. Analysis of the spectra can be 
performed with classical theories and fast numerical methods to give a quantitative and accurate description of the 
examined proteins in record time. 

mailto:mk140@aub.edu.lb
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OP05.  
Potential Value of Circulating microRNA as Diagnostic Biomarkers for Breast Cancer in 

Lebanese Women 
 

Farah Nassar a,*, Maha Itani b,*, Arafat Tfayli a, Rosemary Boustany c, Joelle Makoukji c, Ghada Chamandi b, Abdul 
Rahman Itani b, Rabih Talhouk d, Lifang Hou e, Nathalie Zgheib f, Rihab Nasr b 

a) Department of Internal Medicine, b) Department of Anatomy, Cell Biology and Physiology, c) Department 
of Biochemistry and Molecular Genetics, Faculty of Medicine, d) Department of Biology, Faculty of Arts 

and Science, e) Center for Global Oncology, Northwestern University, f) Department of Pharmacology and 
Toxicology, Faculty of Medicine, American University of Beirut, Lebanon; 

rn03@aub.edu.lb 
 

Breast cancer (BC) is the most predominant type of cancer among women. Lebanon is one of the countries in which 
the incidence of breast cancer is increasing tremendously. There is an urgent need to find new biomarkers that can 
help in early detection of BC, especially for those who are too young to be screened using mammography as per 
guidelines. Plasma microRNA are stably circulating in body fluids and differentially expressed in tumor versus normal 
samples making them promising diagnostic biomarkers for breast cancer.  

Using microRNA microarray profiling, we showed dysregulation of tissue microRNA in tumors from early breast 
cancer patients as compared to normal adjacent tissues. A set of these microRNAs were further validated by 
quantitative real-time polymerase chain reaction and their expression was investigated in the plasma of newly 
diagnosed early breast cancer patients having Invasive Ductal Carcinoma BC. Our results showed that a signature of 
8 circulating microRNAs are significantly dysregulated in early breast cancer patients. Importantly, the combination 
of miR-145/miR-425-5p/miR-139-5p/miR-130a scored the highest diagnostic accuracy of 95% with AUC = 0.97 
(sensitivity 97% and specificity 91%). In this context, circulating microRNA would be potential minimally-invasive 
diagnostic biomarkers for early breast cancer. 
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OP06.  
Genetic and Functional Studies of Patients with Inborn Errors of Immunity 

 

Michel J. Massaad * 

Department of Experimental Pathology, Immunology and Microbiology, American University of Beirut, Beirut, 
Lebanon; 

*mm257@aub.edu.lb 
 

Inborn Errors of Immunity (IEI) are rare genetic disorders that affect the development and/or function of one or 
more immune cell component leading to a combination of infections, immune dysregulation, and an increased risk 
of cancer development. Depending on the role of the gene in cellular development or function and the nature of the 
variation it harbors, the manifestations of IEI are very heterogeneous, and the most severe forms are often lethal if 
not diagnosed and treated early in life. 

While individually very rare, the combined incidence of IEI is significant, especially in isolated populations or in 
regions with high consanguineous marriages that favor the segregations of disease-causing mutations in the same 
country, region, or even family. The diagnosis of IEI is challenging because of their heterogeneity, complexity, and 
difficulty to study. A comprehensive approach to study IEI employs a combination of genetic and functional studies 
to identity the etiology of the disease and determine the effect of the variation on protein and cellular function, and 
associate it with the disease.  

Next generation sequencing has revolutionized the study of IEI because it allows the parallel sequencing of a large 
number of genes from several patients at the same time. Using this approach, we identified variants in 42 patients 
in the last 3 years, and studied the role of several variants in disease development. We will present our work on a 
family of four boys who suffer from Wiskott-Aldrich Syndrome, and another patient with severe combined 
immunodeficiency, the most severe form of IEE, due to a novel mutation in the IL7RA gene. 

 

  

mailto:*mm257@aub.edu.lb
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OP07.  
Occurrence of Micropollutants and Pharmaceuticals in Groundwater: An Application on the 

Area of Nahr El Kalb Karst Aquifer – Lebanon 
 

Joanna Doummar * 
Department of Geology, American University of Beirut, Beirut, Lebanon; 

*jd31@aub.edu.lb 
 

Karst systems are major aquifer systems supplying about 25 % of the world population. Transport modelling of 
contaminants in these systems reveals to be challenging because of complexity and duality of infiltration and of 
transport in both matrix and fast flow pathways. Additionally, the aquifer geometry and location of high permeability 
conduits play an important role in the success of the transport models to reproduce appropriate spring responses. 
This research project presents a method for the characterization of the link between a contaminated River and a 
karst spring and for understanding the breakthrough of conservative and non-conservative micropollutants 
(pharmaceuticals and PPCP’s such as carbamazepine, artificial sweeteners, ibuprofen, iohexol, gemfibrozil and 
others detected at varying concentrations ng/l) in a karst spring (supply for Beirut) linked to a River system (Nahr el 
Kalb basin-Qachqouch spring, Lebanon) based on continuous monitoring. The spring and River sites are equipped up 
with multi parameter probes and dataloggers. Continuous measurements of flow rates on the spring in addition to 
the collection of indicator parameters (major anions and cations, microbiology, stable isotopes) timeseries are 
performed to assess input mass loads from the infiltrating river and from recharge on the GW catchment area and 
their potential breakthrough in the spring. On the other hand, artificial tracer experiments (Sodium Fluorescein and 
Amidorhodamine G) allow retrieving the transport parameters and the geometry of the subsurface flow.  The multi-
peaks Tracer breakthrough curves (TBCs) are interpreted using the Advection Dispersion Model (ADM) approach to 
estimate transport parameters (mean velocity and longitudinal dispersivity during different flow periods). The 
implementation of both these methods allow to perform a direct forward modeling to estimate the concentrations 
of conservative pollutants originating from the River to the Spring, when possible. 

 

  

mailto:*jd31@aub.edu.lb
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OP08.  
Assessment of the Structural Integrity of Timber Utility Poles Using Ultrasonic Waves – 

Numerical and Experimental Analysis 
 

Samir Mustapha a,* and  Jad El Najjar a 
a) Laboratory of Smart Structures and Structural Integrity (SSSI), Department of Mechanical Engineering, 

American University of Beirut, Beirut, Lebanon; 
*sm154@aub.edu.lb 

 
In this study, guided stress waves were used to evaluate the conditions of a timber utility pole experimentally and 
numerically using COMSOL Multiphysics. Macro Fiber Composites (MFCs), due to their flexibility and convenience to 
install on curved surfaces, were used to actuate and sense guided waves along the tested specimens. Based on the 
wave propagation characteristics in these types of structures, an MFC actuator ring, which was developed in the 
previous work, was applied to tune and enhance the propagating wave modes of interest. The designed ring was 
used to excite longitudinal ultrasonic wave modes, mainly L(0,1), to determine the embedded length of the pole. For 
the damage localization, a single MFC excitation was used which proved to be more efficient than the actuator ring. 
Embedding the timber in the soil had minimum impact on the wave propagation characteristics, given that the waves 
were confined in the timber pole with minimal leakage to the surrounding. The embedded length was determined 
accurately for sound and damaged timber, using both experimental and numerical data with an error of less than 3 
%. The deterioration in the timber structure, within the embedded region, was also evaluated with high accuracy of 
93 %. Based on the obtained results, guided waves have a high potential to be used as a non-destructive tool for the 
assessment and evaluation of timber utility poles.  

Keywords: Structural Health Monitoring; Timber Utility Poles; Guided Waves; Macro Fiber Composites; Damage 
Detection; Embedded Length Assessment. 

 

mailto:*sm154@aub.edu.lb
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There is compelling global evidence linking alcohol marketing to increasing alcohol consumption by youth and adults 
and their consequent disease and deaths, especially in low-and middle-income countries of the world [1]. The alcohol 
industry exerts pressure to market its products using social media platforms [2]. This study assesses how the current 
Malawi alcohol regulatory policy on the rebranded Malawi Spirits social media marketing campaign. 

A ground theory qualitative research design was used in the study. The research involved content analysis of all the 
photos, texts, and comments posted on Twitter and Facebook accounts from April to December 2021 for the 
rebranded Malawi Spirit campaign. Engagement rate metric was calculated from a total of 47 and 43 posts on 
Facebook and Twitter respectively. Additionally, the study analysed 10 documents on the content and history, 
processes related to the alcohol marketing regulation including the National Alcohol Policy.  

Findings reveal that despite the policy direction to enact and enforce bans and comprehensive restrictions on 
exposure to alcohol advertising on all media, the Malawi Spirit campaign still advertises its products on social media. 
The study results show an alarming engagement rate for Facebook and Twitter across periods coinciding with 
national holidays and other occasions with alcohol products of Malawi Gin, Malawi Vodka, and Premiere Brandy 
receiving higher engagement rates. Other alarming results related to the analysis of the policy documents 
themselves reveal interference from the industry in the policy making process. Implications for local and global policy 
and further research will be discussed. 

Although the Malawi National Alcohol policy has provisions that regulate the use of social media platforms to 
advertise alcohol products, weak enforcement and Industry interference remain a major threat to the 
implementation and enforcement of proposed policy actions. The findings have implications for other countries 
beyond Malawi.  
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INTRODUCTION 

Smoking is one of the preventable leading causes of diseases and premature death worldwide. Lebanon ranked 
among the highest smoking rates in the Eastern Mediterranean region reaching a peak of 53.9% [1].  Moreover, 
studies have shown a positive correlation between early and long-term exposure to cigarette smoking and the 
incidence of breast cancer[2]. Currently, no studies are available on the relation between waterpipe exposure and 
breast cancer though one in-vitro study suggested transformation of breast cancer cells after waterpipe exposure 
[3]. The aim of this study is to determine the effects of acute and chronic exposure to sub-cytotoxic concentrations 
of cigarette and waterpipe smoke extract in the MCF-7 breast cancer cell line.  

METHODS 

MTT assay was done to determine the inhibitory concentration leading to 20% and 50% cell cytotoxicity (IC20 and 
IC50, respectively) for both waterpipe and cigarette smoke, and the concentrations were validated by trypan blue 
assay. The impact of waterpipe and cigarette smoke on genotoxicity, cell cycle arrest and apoptosis was determined 
using flow cytometry assays, after exposure of the cells for 24 hours. In addition, expression of epithelial and 
mesenchymal markers (EMT) using the RT-PCR assay was performed. Cell transformation was evaluated upon 
chronic exposure (12 weeks) to IC20 waterpipe and cigarette smoke by assessing changes in cell morphology, 
expression of EMT markers, and performing migration assay.  

RESULTS 

Results showed that acute exposure to sub-cytotoxic (IC20/IC50) concentrations of waterpipe and cigarette smoke 
in MCF-7 cells caused DNA damage, cell cycle arrest at the S phase, and increase in apoptosis. Also, the expression 
of the mesenchymal marker SNAIL1 increased while that of the epithelial marker CDH-1 decreased. After chronic 
exposure for 12 weeks, the cells showed remarkable morphological changes: specifically, cells appeared enlarged 
and more stressed with increased detachment between them. In addition, significantly increased migration was 
shown when compared to unexposed control.  

CONCLUSION 

Acute exposure to sub-cytotoxic concentrations of cigarette and waterpipe smoke caused genotoxic and cytotoxic 
damage to MCF-7 cells, in addition to slight epithelial mesenchymal transition. The epithelial mesenchymal transition 
was notable after chronic exposure as it was observed by morphological and migration property changes. 
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Assessment of EMT markers upon exposure at week 12 is in process. These are the first such results to be reported 
on breast cancer cells upon exposure to waterpipe smoke, and will lead to a better understanding of mechanisms 
underlying cell transformation post exposure. Moreover, we plan to assess the DNA methylation alterations upon 
acute and chronic cigarette and waterpipe exposure since DNA methylation changes secondary to smoking have 
been shown to potentially mediate breast cancer risk [4].  

 

Thanks to AUBFM MPP, AUB URB, WHO IARC, and AUBFM DTSSP funding. 
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 In 2020, 276480 women were diagnosed with breast cancer (BC) with 42690 deaths globally. Recent reports suggest 
that the high prevalence of BC in young women is due to epigenetic changes more so than genetic ones. Over the 
past decades, circular RNAs (circRNAs) and microRNAs (miRNAs) have been gaining traction among scientific 
communities as circulating early stage cancer biomarkers. Nevertheless, the little research going into their incredibly 
vast shared interactome leaves out great opportunities to develop functional protein-circRNA-miRNA-mRNA axes as 
early monitoring tools for cancer in seemingly healthy populations. Our data have previously shown that Cx43, a 
tumor suppressor protein, is associated with an alteration of miRNAs expression profile, mainly miR-182, miR-183 
overexpression. We previously hypothesized that human circ_0077755, isoform that originate from linear Cx43 
transcript, sponges miRNA-182, involved in cancer-related signaling pathways[1]. When the Cx43-derived circRNAs 
levels drop, their sponged miRNAs are expected to be relieved, and might induce downstream tumor-initiation 
pathways. In this work, we aim to identify potential protein-circRNA-miRNA-mRNA axes using in-silico tools and 
databases. Initial protein/gene candidates were chosen using the following criteria: involvement in either pre-
tumorigenic lesions or early stage breast cancer; involvement in epithelial cell polarity and cell cycle. Using Circular 
RNA interactome, a list of the chosen initial protein/genes’ corresponding circs was created, and for each circRNA 
the list of its sponged miRNAs was also assembled. The list of miRNAs was amended based upon affinity and upon 
involvement in breast tumorigenesis events. Both TargetScan and MirCancer were used to determine the mRNA 
target of the miRNAs. The validity of these axes was verified using grade 1 breast cancer Kaplan Meier plots extracted 
from the ProteinAtlas and KMplot online databases. The data suggest that there are multiple axes of the sort which 
could be divided into two distinct categories. The first showing an upregulation of an oncogene and its corresponding 
circRNAs, and the second characterized by a downregulation  of a tumor suppressor gene and its corresponding 
circRNAs. The findings remain in silico and thus, actual data should be derived from assessing healthy and/or high 
risk populations. The significance of the described axes lies in its potential to provide an alternative diagnostic tool 
to standard tissue biopsies or other traditional screening methods (mammogram etc…) for early-stage breast cancer. 
Because circRNAs and their sponged miRNAs circulate in the blood in exosomes, early diagnosis could be achieved 
through liquid biopsy testing for certain miRs and circs in cancer-derived exosomes. If a dysregulation correlating 
with an identified axis is observed, then the patient can be warned of a possible predisposition to breast cancer. 

mailto:*rtalhouk@aub.edu.lb
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Water pollution is a global environmental concern threatening the entire biosphere and posing a significant risk on 
aquatic environments, leading to deterioration in the quality of water, thus affecting living organisms and limiting 
access to clean water. The development of sustainable and affordable water purification methods is crucial, yet 
remains challenging due to the wide range of pollutants (organic, inorganic, and heavy metals) present in water 
bodies. Owing to their persistence, toxicity, and bio-accumulative nature, heavy metals gained special attention from 
researchers investigating efficient approaches for the sequestration of metals from water. Adsorption is one of the 
most favored water treatment technologies due to its low cost, simplicity in design, and high efficiency. Electrospun 
polymeric nanofibrous membranes are among the developed adsorbents employed for water treatment due to their 
high porosity, large surface area, and ease of surface modification.  

In this study, functionalized nanofibrous membranes were designed and fabricated to sequester lead(II) selectively 
from water. PVC membranes were prepared through electrospinning technique and modified with an organic linker, 
triethylenetetramine (TETA) resulting in TETA-PVC membranes. The membranes were characterized and their 
adsorption behavior towards the removal of lead was investigated. The incorporation of TETA on the membrane’s 
surface significantly improved the removal efficiency of lead(II), at ambient conditions, up to 99.8% in 30 minutes. 
The adsorption mechanism was investigated and kinetic data showed the best fit for the pseudo-second-order. 
Similarly, the equilibrium data best fitted with the Langmuir adsorption isotherm model with a maximum adsorption 
capacity of 1250 mg/g for lead(II) ions. The membrane also showed high selectivity to lead(II) in a tertiary system 
containing lead(II), mercury(II), and cadmium(II). The functionalized membrane was regenerated, where desorption 
of lead(II) was achieved, under mildly acidic conditions. The removal efficiency of the regenerated membrane was 
maintained at 98% of its removal efficiency after six cycles of adsorption/ desorption. The proposed design offers a 
simple yet effective, sustainable, and environmentally friendly solution for water treatment. 

 

 
This study was performed at the American University of Beirut and the support of its facilities is gratefully acknowledged. We thank 
Dr. Ali Tehrani for providing the materials and equipment to conduct the study. We also acknowledge the K. Shair Central Research 
Science Laboratory (CRSL) for providing the facilities to carry out this work.   
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The distinctive capacity of liposomal systems to entrap both lipophilic and hydrophilic compounds allows the 
encapsulation of different kinds of drugs into these vesicles. Curcumin is known for its poor aqueous solubility, low 
bioavailability and rapid metabolism. To inhibit these limitations, curcumin is mainly encapsulated in liposomes. 
Generally, DMPC, DPPC and DSPC liposomes are widely used as a vehicle to encapsulate curcumin [1], [2]. Thus, in 
our work curcumin was encapsulated, for the first time, into the bilayer of Diarachidonyl Phosphatidyl Choline 
Liposomes (DAPC), coated by a protective layer using chitosan oligosaccharides lactate (DAPC-Cur-COL NCs). Our 
results showed that DAPC liposomes ensured an encapsulation efficiency equal to 90% due to its long carbonyl chain 
compared to others liposomes [3]. Hence, the presence of chitosan increased the encapsulation efficiency of 
curcumin to 99.40%. The formed nanocapsules were small in size and their anticancer potential was investigated. 
Interestingly, DAPC-Cur-COL NCs inhibited the proliferation of MCF-7 and Capan-1 cell lines by 85% and 90%, 
respectively. 

Keywords: Curcumin, DAPC, cancer, MCF-7. Capan-1. 
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Recent developments in materials processing for high-efficiency electronic systems have been accompanied by an 
increase in the power density of the end electronic device. Thus, high thermal properties materials free of defects, 
which may accumulate a high amount of heat in a small volume, are essential requirements for fast heat dissipation 
and extending the device lifetime. It is, therefore, indispensable for device failure prevention to have a non-
destructive technique for both accurate measurement of materials’ thermal properties and highly sensitive 
detection of subsurface defects. Photothermal beam deflection (PBD) is a non-contact, fast and non-destructive 
method for three-dimensional surface analysis. In this talk, we present the work done in the development of a mid-
infrared PBD technique with a CO2 laser (10.2 μm, 4W) as an excitation beam source and a green He-Ne laser (543 
nm, 5 mW) as a probe for fast measurement of thermal diffusivity and a precise subsurface imaging of materials. 
The technique uses the bending of a visible probe beam due to the mirage effect to monitor the damping of the 
optically generated thermal waves in the air, and then evaluates the thermal properties of the material, whereas it 
uses the bending of the probe beam due to thermoelastic surface deformation for direct subsurface imaging of 
defects in the measured sample. We use the mid-infrared beam for novelty and improvement of setup sensitivity by 
making use of the resonance of phonon-polariton and plasmon-polariton modes in the infrared spectral range of 
semiconductors and metals without any prior sample preparation. The technique is validated by the measurement 
of thermal properties of different materials including transparent and highly reflective samples and by imaging a low 
dose of ions implanted at about 62 microns beneath the surface of a measured sample in addition to subsurface 
structural defects.   

 After the establishment and verification of the developed mid-IR PBD, thermal evaluation, and monitoring of defect 
formation at elevated temperatures are made for optimizing new substrates for power packages. Samples of 
Molybdenum coated Aluminum nitride ceramics are studied as suggested substrates for power modules operating 
in harsh environments. We observe the influence of metallic layers' thicknesses, as well as crystallinity on the 
thermal conductivity and a careful depth imaging at different temperatures, provides sensitive observation of 
defects formation in these layers, which gives useful information for high-temperature applications of these 
materials. Thus, IR-PBD is presented as a well-defined, multi-purpose analysis method that provides simultaneous 
measurement of the thermal properties and defect level in materials which are indeed strategic for in-line process 
control, as well as to optimize defect-free materials of high thermal properties for the manufacturing of high-
performance electronic devices.  
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Figure 1 Block diagram of the developed IR-PBD apparatus 
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Autism spectrum disorders (ASD) are neurodevelopmental disorders characterized by difficulties in social 
relatedness, verbal/non-verbal communication, and behavior. The landscape of ASD in Lebanon is unique because 
of accepted consanguineous unions/shared ancestry resulting in increased remote consanguinity [1]. ASD 
Prevalence is 1:66-68 with a male/female ratio of 2:1 [2]. With high levels of genetic heterogeneity in ASD cases, few 
ASD candidate genes were discoverable, with smaller numbers functionally validated. Whole exome sequencing 
(WES) has enabled researchers to identify non-ASD disease genetic variants. The objectives are to uncover new ASD 
risk genes in the Lebanese using an in house WES pipeline analysis scheme.  We demonstrate effectiveness of this 
methodology with WES analysis in 8 Lebanese ASD families without pathogenic CNVs (see Figure). We 
discovered/validated two novel gene defects. UBLCP1 (Ubiquitin Like Domain Containing CTD Phosphatase 1) and 
UBR4 (ubiquitin protein ligase E3 component N-recognin 4), from 2 different families, both impacting the Ubiquitin 
(Ub) Proteasome System (UPS) and proteolysis.  

The deletion in UBLCP1 exon 10 (g.158710261CAAAG>C) generates a premature stop codon interrupting the 
phosphatase domain and is predicted pathogenic (Mutation Taster), was excluded from normal allele frequency 
databases worldwide/in Lebanon. Presence of WT UBLCP1 was widely detected in adult mouse brain without 
expression in fiber tracts or corpus callosum. ASD patient fibroblasts exhibit enhanced proteasome activity 
decreasing ubiquitinated protein levels in ASD/vs. controls. Truncated UBLCP1p resulted in decreased phosphatase 
activity. Cells responded to this impairment by downregulating other proteasome subunits. Impact on transcription 
results in decreased fibroblast UBLCP1 mRNA levels from ASD patient/vs. controls. UBLCP1 protein expression 
immunostaining is decreased in fibroblasts from ASD patient/vs. controls and is partly restored with 100μM 
gentamicin/24h. iPSCs with the UBLCP1 PSC were generated from ASD fibroblasts (BSCC facility-Univ. of Helsinki). 
Mutant iPSC clones confirmed presence of the mutation. The novel missense mutation (g.15241G>A) in UBR4, 
encoding for an E3 ubiquitin-protein ligase, is located in the Ndel domain responsible of ubiquitination/subsequent 
degradation of proteins bearing specific N-terminal residues. Bioinformatics/conformational studies favor a 
pathogenic effect for this mutation. UBR4 (p.Ala5124Thr) mutation is absent from gnomAD database, predicted 
deleterious (MutationTaster, PolyPhen-2)/is novel/segregates as homozygous recessive/is absent from 40 Lebanese 
ASD families. Alanine (AA5124) is highly conserved. When mutated, it decreases UBR4 molecular flexibility. SH-SY5Y 
neuronal cells overexpressing WT Ndel1 domain fragment are elongated, with diffuse patterns. Cells expressing 
mutant UBR4 Ndel1 domain are rounded implying destabilization of microtubules/perturbation of cytoskeleton. 
Mutation (p.Ala5124Thr) affects MT-associated protein-Ndel1 binding. UBR4/NDEL1 and NDEL1/LIS1/Dynein 
complex interaction shows Ndel1 coimmunoprecipitates with WT UBR4 domain. Mutant UBR4 interaction is 
diminished by 92.1 %.  Polyubiquitinated proteins were enhanced in SH-SY5Y cells transfected with mutated 
UBR4/Ndel1 implying decreases proteasome function. Fibroblasts overexpressing WT Ndel1 exhibit elongated 
shapes, those with mutant UBR4/Ndel1 appear diffuse/round. 
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In conclusion, parallel investigation of molecular mechanisms dysregulated in two different models of ASD 
converging on a specific common cell process is likely to reveal important mechanisms and novel therapeutic targets 
for ASD. 
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In natural systems, plant-endophyte interactions are important for reducing abiotic and biotic stresses in plants by 
producing a variety of metabolites that protect plants from pathogens and herbivores. Biocontrol strategies are 
increasingly being used as a viable alternative to chemical pesticides. Entomopathogenic fungi (EF) are one of them, 
and they've been touted as a successful method for biological pest control in plants. Because EF strains are sensitive 
to environmental conditions when sprayed, the recently discovered endophytic behavior of several EF strains has 
improved their management. Cucumber Mosaic Virus (CMV) is one of the most common and serious plant viruses 
worldwide, infecting over 1200 plant species and being spread by more than 80 aphid species. CMV control is 
directed towards the use of chemical insecticides to eradicate its insect vectors. Endophytic EF has been currently 
studied to control plant virus infection and antagonistic effects have been reported. Metabolomics is an emerging 
research field for plant metabolite profiling and is employed to study plant-endophyte interactions. In the present 
research, endophytic entompathogenic fungi Beauveria bassiana and Metarhizium anisopliae are used to study their 
effect on CMV control by metabolomics analysis of virus infested cucumber plants. Endophytic colonization of B. 
bassiana and M. anisopliae in CMV infected cucumber plants triggered significant increase and decrease of several 
metabolites in comparison with non-colonized CMV infected control plants. These metabolites play a vital role in 
the plant defense mechanism against diseases.   
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Introduction 

Tyrosine kinase inhibitors (TKIs) are the standard first-line treatment for patients with CML [1]. However, patients 
with BCR-ABLT315I gatekeeper point mutation are resistant to first and second generation TKIs, and may benefit from 
the third generation TKI, ponatinib [2,3,4]. However, in some patients, it is associated with serious cardiovascular 
events [5]. Therefore, it is crucial to find other means of targeting BCR-ABLT315I.  We established new CML drosophila 
models in the eye and hemocytes by expressing the BCR-ABL wild type (namely the p210) and mutant (T315I) utilizing 
the Gal4/UAS system [6]. Our main objective is to identify phenotypic and genotypic differences between BCR-
ABLp210 and BCR-ABLp210/T315I expression in the eye and hemocytes useful for potential targeted therapy.  

Methods 

We overexpressed BCR-ABLP210 and BCR-ABLT315I in the eyes and hemocytes of flies using eyeful, eyeless delta, and 
the hemolectin delta promoters, respectively. Transformative eye phenotype was assessed (n= 120) in adult flies. 
Hemocyte count (n=10 triplicates) and sessile pattern disruption (n= 30 triplicates) were assessed in larvae. mRNA 
levels of Toll, ImD, and JAK/STAT pathways using  quantitative PCR for downstream effectors Drosomycin, Diptericin 
A (DiptA) and Turandot A (TotA) were assessed at the 3rd-instar larval (n=50 triplicates) and adult stages (n=25 
triplicates). Statistical analysis was performed and P-values ˂0.05 were considered statistically significant. 

Results 

BCR-ABLP210  flies exhibited severe eye phenotypes wherease BCR-ABLT315I flies demonstrated more severe 
phenotype represented by the highest percentage of underdeveloped eyes and eyes missing.  

On the other hand when expressed in hemocytes, BCR-ABLP210  had a significantly higher hemocyte count than the 
control flies, which was found to be even significantly higher in the T315I flies with a p-value <0.0001 at 25°C and a 
p-value ˂ 0.001 at 29°C. Moreover, BCR-ABLP210   exhibited disruption in the sessile patterning of the hemocytes which 
was exacerbated BCR-ABLT315I in the flies which had the most complete disruption of the sessile patterning of the 
hemocytes with a p-value <0.01 at 25°C and a p-value ˂0.001 at 29°C.  Furthermore, expression of BCR-ABLP210 and 
BCR-ABLT315I resulted in dysregulation of all pathways in the 3rd-instar larval and adult stages. At the 3rd-instar larval 
stage, there was a significant increase in Drosomycin and TotA expression in BCR-ABLP210   and BCR-ABLT315I larva 
when compared to the control. Notably, the overexpression of TotA in BCR-ABLT315I larva was significant when 
compared to that of BCR-ABLP210   larva. As for DiptA, a significant under expression in BCR-ABLP210 larva was detected 
while BCR-ABLT315I larva had a mean of 2-fold increase when compared to the control. At the adult stage, there was 
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a significant down regulation in Drosomycin expression in BCR-ABLT315I flies compared to control. There was a 2.5-
fold increase in DiptA expression in BCR-ABLP210 flies when compared to the control flies. Furthermore, there was a 
significant difference in TotA relative expression between control flies and BCR-ABLT315I. 

Conclusion 

We identified a transformed phenotype when expressing both p210 and T315I in the drosophila eyes and 
hemolymph. The observed phenotypes were significantly more severe and higher in flies expressing BCR-ABLT315I 
compared to those expressing BCR-ABLP210. These flies’ hemolymph is currently undergoing transcriptomic 
sequencing and analysis to identify potential genes implicated in these phenotypes which will be targeted to identify 
novel therapies. 
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Despite the remarkable advances in technology and healthcare applications, colorectal cancer (CRC) remains the 
third most prevalent cancer type worldwide with significant levels of mortality [1].  

5-Fluorouracil (5-FU) is the standard treatment for this neoplasm. Unfortunately, treatment resistance and severe 
toxic side-effects are significant calling for novel therapeutic strategies [2-3]. Interestingly, recent studies highlighted 
that CRC upregulates the pentose phosphate pathway (PPP) [4]. This metabolic route generates nucleotides and 
nicotinamide adenine dinucleotide phosphate (NADPH) that are essential for rapidly proliferating tumor cells. 
NADPH plays a key role in tumor initiation and progression and maintains redox homeostasis by scavenging reactive 
oxygen species (ROS) [4].Glucose-6-phosphate dehydrogenase (G6PD) is the rate-limiting enzyme in the PPP 
regulation.  

 We hypothesized that inhibiting the PPP in CRC halts tumor progression and sensitizes treatment to  

5-FU. We assessed the anti-growth effect of the G6PD inhibitors (6-aminonicotinamide (6-AN), 
dehydroepiandrosterone (DHEA), and polydatin) alone, or in combination with conventional therapy on the PPP in 
CRC cells. We have shown that 6-AN synergized with 5-FU and exerted the greatest reduction in cell viability in 
human CRC HCT116 cells, compared to DHEA or to polydatin. Interestingly, normal-like colon cells (NCM460D) were 
relatively unaffected by 6-AN treatment, compared to HCT116 cells with different p53 and p21 status.  

Next, we investigated the anti-tumor effects, cell death mechanism, and the mode of action of 6-AN and 

5-FU single or 6-AN/5-FU combination treatments using CRC in vitro and in vivo models. We have shown that 6-
AN/5-FU treatment reduced the G6PD enzymatic activity in the human CRC cells HCT116, HCT116 p53-/-, and HCT116 
cells that are resistant to 5-FU (HCT116-FUR). 6-AN sensitized HCT116, HCT116 p53-/-, and HCT116-FUR cells to the 
oxidizing effect of 5-FU treatment. In addition, 6-AN treatment alone or in combination with 5-FU did not induce 
apoptosis as evidenced by the lack of PARP cleavage and TUNEL positivity. We have preliminary results showing that 
6-AN/5-FU combination treatment reduced tumor volume in a xenograft mouse model. Exploiting the PPP metabolic 
vulnerability of cancer may prove to be clinically relevant and improve patient therapy.  
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The COVID-19 pandemic has come in tandem with the digital era to change the lives of laymen, but more 
importantly, the lives of researchers. The digital era has unequivocally helped advance scientific research in all its 
stages, from observation to publication. The internet has, then, become a rich domain for researchers to reach their 
audiences[1], specifically those located in different geographical locations, has helped shift researchers reduce 
expenses, such as transportation and travel, and save time[2]. Although these are advantageous elements that would 
allow for the favoring of online research methods, one cannot but ponder the limitations that accompany such 
choices. This project aims at examining the most encountered limitation found in the field of phonetics, which 
studies speech sounds. It aims at discussing limitations at the data quality level[3], where phonetic measurements 
ought to be taken. For phonetic analysis, speech recordings are taken to further measure vowel spaces, overlaps, 
roundedness, and nasalization, among other features of sound which are proven to be different when recorded 
online versus offline[4][5]. The project will investigate differences in recordings of vowels. It will focus on Lebanese 
Arabic which is distinguished by its short and long vowels and vowel epenthesis, the insertion of additional vowels 
in words to break down consonant clusters[6], through professional live recordings versus online recordings via web 
conferencing tools[7]. The outcomes of this project will not only demonstrate the limitation and its impacts on 
research results but will help developers become aware of recurring limitations to provide solutions that would allow 
researchers to attain high quality data during times of remote research.    
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Figure 2: Preliminary differences in frequencies of vowel sounds recorded via different web 
conferencing tools (Funatsu & Fujimoto, 2012) 
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Diabetes is a metabolic disorder characterized by hyperglycemia and affecting more than 460 million people 
worldwide [1]. Uncontrolled diabetes can lead to secondary complications such as non-healing diabetic foot ulcers 
(DFUs) due to ischemia and peripheral neuropathy. Non-healing DFUs can worsen to gangrenes and may require 
partial or complete amputations, burdening the healthcare system with billions of dollars annually [2]. DFUs are 
caused, in part, by the deficiency in growth factors (GFs) implicated in keratinocytes and fibroblasts proliferation, 
migration, and extracellular matrix deposition. The deficiency in GFs such as connective tissue growth factor (CTGF) 
and insulin-like growth factor (IGF-I) disrupts and delays efficient and complete wound healing [3,4].  

Herein, we report the development of novel double emulsion alginate (Alg) and alginate sulfate 
(AlgSulf2.0)/polycaprolactone (PCL) nanoparticles (NPs) for the controlled delivery of heparin-binding GFs, CTGF and 
IGF-I, to promote accelerated wound healing. The NPs physicochemical properties, GFs encapsulation efficiency and 
release profiles, cytocompatibility, and wound healing activity were assessed in immortalized human keratinocytes 
(HaCaT) and primary human skin fibroblasts (HSF). The synthesized NPs had a spherical morphology with an average 
hydrodynamic size of 214.46 ± 26.94 nm, a polydispersity index of 0.099 ± 0.054, and an average surface charge of -
16.86 ± 5.52 mV. Both Alg and AlgSulf2.0/PCL NPs showed high encapsulation efficiency of IGF-I (99.74 % vs 99.62 %) 
with a low burst release (11.99 % vs 7.93 %) and a slow sustained release over 35 days in vitro (91.6 ± 9.89 % vs 75.57 
± 11.77 %). Moreover, treatment of HaCaT cells with Alg/PCL and AlgSulf2.0/PCL NPs did not show any toxicity when 
used at concentrations ≥ 50 µg/ml for 72 h, as evidenced by MTT assay. Finally, we found that HaCaT and HSF cells 
treated with Alg and AlgSulf2.0/PCL NPs loaded with 5 µg/ml CTGF respectively, induced rapid wound closure due to 
cell proliferation and migration. 

Double-emulsion polymeric NPs based on Alg or AlgSulf2.0 are promising novel drug delivery systems for the safe and 
controlled delivery of heparin-binding GFs. They can efficiently promote accelerated diabetic wound healing in 
human skin cells and fibroblasts and can be further applied for the delivery of other heparin-binding GFs for the 
treatment of various diseases. 
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Metastasis is the dissemination and colonization of tumor cells to new sites and it results in around 90% of tumor-
related deaths. This process is complex and involves the interactions between cancer cells and the surrounding 
extracellular matrix (ECM). The latter, is regulated by adhesion proteins present on the cancer cell cytoskeletons 
which play an integral role in the communication between the cells and the ECM. The reorganization of the 
cytoskeletal proteins during metastasis could result in a change in cell-cell and cell-substrate adhesion forces 
affecting cell migration, invasion and proliferation[1]. Connexin 43 (Cx43), a transmembrane protein, can form 
intercellular gap junctions which connect the cytoplasm of different cells. It is a highly expressed protein in tumor 
cells, such as breast and liver cancer cells, with several implications in rendering Cx43 as a biomarker in breast cancer 
[2]. In this study, we evaluated the effect of varying Cx43 expression on the adhesive and viscoelastic properties of 
MDA-MB-231 breast cancer cells. 

Epithelial breast cancer MDA-MB-231 parental cells (referred to as WT), were used with two other subtytes; cells 
with down-regulated Cx43 (referred to as shCx43), and cells with upregulated Cx43 (referred to as Cx43D). Single 
Cell Force Spectroscopy (SCFS) by Fluidic force microscopy (FluidFM) will be used as a novel approach for quantifying 
single cell adhesion forces, where negative pressure is applied through micro-channels near the cell surface to 
successfully detach the cells and obtain accurate measurements of cancer cells’ adhesion strength. On the other 
hand, Quartz Crystal Microbalance with Dissipation monitoring (QCM-D) will be used to monitor cancer cell 
adhesion, cell-cell interactions, and measure cellular viscoelasticity and responses to drug administration.  

SCFS measurements demonstrate that for monolayer cells, Cx43D subtype cells exhibits greater detachment forces 
than the shCx43 subtype. However, for single cells, the difference in detachment forces bewteen the Cx43D, shCx43, 
and WT subtypes was negligible. As for QCM-D data, at higher cellular densities, the Cx43D cells demonstrated a 
lower shift in frequency and dissipartion compared to that of shCx43 and WT cells. However, there was negligible 
difference in the frequency and dissipation shifts between the three subtypes at lower seeding densities. 

Our findings suggest that the overexpression of Cx43 in breast cancer cells results in the increase of intercellular 
adhesive forces and stiffness of cell monolayer, while the downregulation of Cx43 results in decreased intercellular 
forces and increased viscoelastic properties. The novel approach of pairing FluidFM detachment data with the real-
time QCM-D measurements resulted in the proper characterization of the meachnical properties of breast cancer 
cells. 
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The different molecular surface models and inverse gas chromatography methods were used to obtain the surface 
properties of UiO-66 Crystals. The dispersive component of the surface energy of solid substrate was determined by 
using several models such as Dorris-Gray and those based on the Fowkes relation by applying the various molecular 
models giving the surface areas of n-alkanes and polar organic molecules. Six models were used: Kiselev, spherical, 
geometric, Van der Waals, Redlich-Kwong, and cylindrical models. The obtained results were corrected by using our 
model taking into account the thermal effect on the surface areas of molecules. The specific properties of 
interactions of UiO-66 particles were determined by using the vapor pressure notion, the deformation polarizability, 
the topological index concept and the different molecular models previously used. 

A linear equation was obtained between the dispersive component of the surface energy and the temperature. The 
linear variations of the specific free energy of interaction as a function of the temperature allowed to obtain the 
specific surface enthalpy and entropy of adsorption. The values of the enthalpic acid base constants  A = 0.57 and �- D 
= 0.18  led to acid base ratio KA/KD = 3.14 proving the strong acidity of this catalyst. 
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According to the WHO, cancer-related fatalities are increasing every year globally. Even though many therapies are 
available at the moment, these therapies have a very high cost, an average success rate, and many side effects. 
Recent studies and research explored the application of ultrasonic waves on different cancer tumors. The broad 
range of intensities and frequencies of ultrasound signals, and the ability of their beams to be focused to propagate 
deeply through tissues into small-scale targets non-invasively, made ultrasound technology very interesting for 
healthcare applications. This new technology has gained worldwide interest among researchers due to the fact that 
it is cheaper and safer than current treatments.  

Many basic studies have already been done on ultrasound and cancer tumor ablation, but they lack discipline and 
uniformity. In this work, the interest is in High-Intensity Focused Ultrasound (HIFU) Thermal Cancer Ablation. The 
aim of this project is to investigate and carry out a systematic study that covers the different parameters that affect 
ultrasound waves that cause cellular ablation. These parameters include frequency, amplitude or voltage, duty cycle, 
and sonication time. To yield successful efficient results, the mechanism of ablation of interest is a combination of 
both mechanisms: Thermal (major) and Nonthermal Ablation. The work is done using high intensity focused 
immersible transducers, which produce high-frequency ultrasonic waves, with high intensities at the focal region 
that hit a specific target and cause an increase in temperature. This leads to cell death.  

2D and 3D (spheroids) breast cancer (MDA-MBA-231 and MCF-7) cell culture models were used in different 
experiments to find the suitable parameters that will yield the highest cancer cell death percentage without 
exceeding high temperatures (70-75°C) and harming surrounding tissue. 2MHz ultrasound transducer was 
characterized initially prior to the study. Analysis of ablation results using fluorescent stains and cell count, showed 
that higher duty cycles for  different voltages cause cell death of varying percentages in both culture models . 

Our study showed promising results on cancer ablation using HIFU and proved to be a suitable future therapy for 
benign cancerous tumors.   
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High school students with diverse interests in STEM often lacks practical experience. Gaining practical experience 
through engaging in extracurricular activities enhance students’ abilities to retain knowledge and improve their skills. 
Students as Researchers Initiative (SRI) is a program founded by AMALOUNA an AUB affiliated NGO. The program 
offers students an exceptional opportunity to be engaged as a team in mini research projects, get an insight into 
what scientists do in the real world and become familiarized with scientific researcher as a career option. In Lebanon, 
students lack research culture and the impact of research on the advancement of the society. While completing the 
SRI, students experience what a researcher does in the laboratory. They practice the scientific method on a research 
project starting from literature review, performing experimental techniques, analyzing results to presenting 
scientific data at the SRI conference. Through this opportunity, students develop their approach to science, their 
critical thinking and their research culture. They also improve their language proficiency and their presentation skills, 
form meaningful mentor-mentee relationships as well as appreciate the scientific research field. SRI has been 
launched in 2016 with 6 students. Since then, the program has grown with 20 current students and a total of 84 
students up till now. We will share our experience and the outcome of the program including the satisfaction of 
students and mentors and admissions to universities. SRI aims at empowering youth, nurturing their interest in STEM 
and research and increasing their access to higher education in Lebanon.  
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Antimicrobial resistance (AMR) is a phenomenon where microorganisms progressively change and become non-
responsive to drugs originally designed to kill them. AMR thus generates multidrug-resistant microorganisms which 
are currently claiming millions of lives globally, and are expected to become the leading cause of death around the 
world by 2050 [1]. Treating infections caused by these drug-resistant pathogens requires the usage of antimicrobials 
to which resistance has not yet been acquired. Therefore, the discovery of novel classes of antimicrobials with 
unexploited targets is fundamental. 

The exploration of natural products (NPs) as anti-infectives is one of the most commonly utilized strategies to 
discover new classes of antimicrobials, as 50% of all antimicrobics discovered between 1981 and 2019 are NPs, their 
derivatives, and their mimics. NPs are secondary metabolites produced by a plethora of life forms, however, those 
synthesized by environmental microbes hold a special interest as they are the basis of the majority of clinically 
utilized antimicrobial agents [2]. Thus, we sought to revisit this source to find new anti-infectives classes. Such 
unexplored molecules typically arise from understudied microbes and are often found in previously unexploited 
niches like the Lebanese soil.  

Hence, we aimed to isolate the bacteria inhabiting Lebanese soil. Then, we triggered their biosynthetic pathways 
through their fermentation in a variety of production media. We afterward proceeded to screen the resulting crude 
extracts for their antibacterial activity against a panel of Gram-positive and Gram-negative ESKAPE pathogens via 
the broth microdilution (BMD) assay. Our antibacterial activity screening process included over 700 extracts derived 
from more than 50 environmental isolates. Among them, extracts originating from a novel Streptomyces species 
inhabiting the soil of the Zekrit village called ZK3 showcased noticeable inhibition of the growth of Gram-positive 
bacteria. Specifically, the extract produced by ZK3 in medium RA3 completely inhibited the growth of the Methicillin-
resistant Staphylococcus aureus (MRSA) strain N315.  

Then, upscaled fermentations of this crude extract were prepared, and the bioactive compounds were isolated 
through bio-guided fractionation. This process included multiple rounds of flash column chromatography followed 
by high-performance liquid chromatography (HPLC), each followed by a testing of the antibacterial activity of the 
obtained fractions via BMD assay. The purified molecules proved to be extremely potent. For example, a compound 
known as F2 inhibited the growth of MRSA with a minimal inhibitory concentration (MIC) of 0.0625 µg/mL and that 
of the Vancomycin-resistant Enterococcus faecium DSM 17050 (VRE) with a MIC of 0.125 µg/mL. When compared 
to the clinically utilized antibiotic Vancomycin, F2 has MIC values 16 folds and 8 folds lower when it comes to MRSA 
and VRE respectively, further proving its efficiencies against said pathogens. Moreover, F2 inhibited the growth of 
Gram-negative pathogens only in the presence of the surfactant Polymyxin B. This was shown against 2 pan-drug 
resistant (PDR) Klebsiella pneumonaie clinical isolates where F2 combined with Polymyxin B inhibited the growth of 
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these bacteria with MIC values between 0.5 and 1 µg/mL. Thus, F2 can affect Gram-negative pathogens when its 
entry is enhanced by Polymyxin B.  

Hereafter, our data shows that Lebanese environmental bacteria are an invaluable source of novel and potent 
antimicrobials, which are worthy of further investigation. 
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Due to fundamental limitations, the miniaturization of CMOS devices becomes very difficult, and alternative 
concepts that allow for higher storage density at low power are required [1]. Spin waves, the elementary low-energy 
excitations in magnetic systems, exist in the high-frequency regime and are considered a potential technology that 
can complement the CMOS devices.  However, the common magnetic materials, such as Nickel, iron, cobalt, and 
their alloys used in devices are not ideal for spin-wave propagation due to their high magnetic losses, which 
translated into shorter propagation lengths. The solution lies in using materials with ultralow damping, such as 
yttrium iron garnet (YIG) [2,3]. Typically, YIG films are prepared by liquid phase epitaxy (LPE) with a thickness range 
of tens of microns which is not ideal for applications. Here, we prepared ultra-thin yig films with a thickness down 
to 30 nm by the pulsed laser deposition technique. We study the static and dynamic properties of these films using 
a broadband ferromagnetic resonance (FMR) technique. We investigate the effect of the laser energy and the oxygen 
pressure on the saturation magnetization and the Gilbert damping in these films. 

 

  [1] V. V. Kruglyak et al., J. Phys. D: Appl. Phys. 43, 264001 (2010). 
[2] Y. Kajiwara et al., Nature 464, 262 (2010). 
[3] Y. Sun et al., Phys. Rev. Lett. 111, 106601 (2013). 
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Multiple efforts have contributed to collecting data on the built environment in Beirut. These efforts usually rely on 
field visits that are time-consuming. Until now no complete dataset that provides the construction periods and the 
number of stories of all the buildings of Beirut exists. The Beirut Urban Lab (BUL) has digitized the footprints of the 
17,742 buildings in Beirut (in 2016) but has so far surveyed only 2,351 buildings of them [1]. This dataset includes 
1,427 buildings with a construction period label, 2,026 buildings with a specified number of stories, and 1,765 data 
points with an associated street-view image of the building. 

This work presents a framework that uses artificial intelligence practices for automated building characterization, 
with a focus on a building’s period of construction. The framework will be implemented into a tool that extracts 
building features from photographs. The tool relies on deep learning methods to analyze the features of an image 
and output the estimated building’s construction period. Two approaches will be used. The first approach relies on 
the recent Swin v2 transformer model [2] to autonomously learn the features in an image and classify it into a 
construction period. The second approach, which is illustrated in Figure 1, explicitly identifies building architectural 
and facade features that are distinctive of the different construction periods and includes two steps: 1) detecting 
these identified architectural and facade features in street-view photos of a building using an object detection 
model; 2) using the detected features to classify the building into a construction period using a classification model.  

To develop all these models, a unified dataset on the building stock of Beirut was developed by compiling data from 
multiple sources that provide building street-view photos and/or construction periods. Images are currently being 
collected for buildings with known location and construction period but that lack a street-view photo. Moreover, 
buildings with available street-view photos but unknown construction periods will be provided with a construction 
period label based on expert architectural assessment. 

So far, 12,639 building data points have been collected where 5,990 include a construction period label, and among 
the labeled data points 3,089 include a clear street view image of the building. The distribution of the labeled images 
is not equal between the different construction periods, hence in our first training of the Swin v2 transformer model 
with the still incomplete dataset, the accuracy of the prediction results was dependent on the construction period. 
In fact, the construction period of buildings that belong to the labels with a high data count came out to have an 
accuracy of approximately 70%. However, the model failed to successfully classify the buildings from the 
construction periods with a lower data point count. The accuracy of the predictions is expected to improve when 
the full dataset is used to train the model. 
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Figure 3: Feature extraction  classification of the building’s construction period 
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[1] A. Krayem, A. Yeretzian, G. Faour, and S. Najem, “Machine learning for buildings' characterization and power-law recovery of    urban 
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[2] Z. Liu et al., "Swin Transformer V2: Scaling Up Capacity and Resolution," arXiv pre-print server, 2021-11-18 2021, doi: None  
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In order to face the worldwide sustainability issues arising from the extraction of non-renewable fossil fuels and the 
ever-increasing emission of greenhouse gases, many efforts have been made to find alternatives to the petro-based 
industry. In a green attempt to restrict these practices, researchers’ endeavors were dedicated towards establishing 
sustainable and non-toxic biofuel starting from edible and nonedible plant oils. The valorization of plant oils occurs 
via a trans-esterification reaction that produces biodiesel in the presence of a catalyst. The development of new 
materials capable of achieving this objective is important since the economic and environmental impacts are ample. 
Among the important solid catalysts, aerogels are promising materials due to their hydrothermal stability, high 
internal surface area, tunable properties, and low production cost. These materials consist of a mesoporous skeleton 
with high porosity and surface area. The aerogels have found emerging applications in biomedicine, environment, 
construction, pharmaceutics, food, and catalysis.  

This work aims at preparing Sr-containing Ca/Al aerogel nanocomposites to be used as catalyst, for the production 
of biodiesel from corn oil. The strontium-containing aerogels are prepared via two-step procedure, followed by 
drying under supercritical CO2 and then calcination. Loading the alkaline strontium results in boosting the catalytic 
properties of the as-prepared catalyst in comparison with the Ca/Al aerogel catalyst [1]. The purity of the produced 
biodiesel is almost 100 %. The crystallinity, morphology, particle size, surface area, and pore volume of the aerogels 
were well investigated. The biodiesel products are characterized by NMR spectroscopy and gas-chromatography. 

 

[1] Kesserwan F., Ahmad M., Khalil M., El-Rassy H., Chemical Engineering Journal, 2020, 385, 123834 
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Furfural is a target structure obtained from hemicellulose-rich biomass. According to the U.S. Department of Energy, 
Furfural stands out as one of the top 15 added-value chemicals [1]. The main inclusion criterion was the ability of 
furfural to serve an analogous role in the bio-refinery, as a primary building block. Which makes it of high importance 
in many industries, such as plastic, pharmaceutical, and agrochemicals. Especially in the biofuel industry, where 
furfural is the precursor of the so-called P-series fuel [2,3]. 

Nowadays, China, Dominican Republic, and South Africa produce large-scale quantities of furfural through 
dehydration of pentoses, using mineral acids as a homogeneous catalyst and high-pressure steam to provide heat 
energy. Current industrial production operates with less than 33 percent of the theoretical yield, and it still has 
technical and environmental drawbacks; such as waste managements and poor selectivity [4]. Therefore, the uses 
and the development of a sustainable heterogeneous catalytic process for the biomass conversion to furfural is the 
rate determine step toward conversion viability. Moreover, in the last decade, the production of materials in the 
Nano regime gathered more attention. Nano-scale catalysts exhibit improved textural properties and optimal acidity 
resulting in better selectivity adjustment [5]. 

In this study, Zinc-copper based catalysts were synthesized by two different novel approaches. The first approach 
uses high-intensity ultrasound to obtain a Nano-scale catalyst (Zn doped CuO NP) with enhanced catalytic activity. 
The second approach uses a sol-gel route followed by supercritical drying to obtain an Aerogel catalyst with a hard 
and low-density structure. The morphology of the two catalysts was examined using Scanning electron microscopy 
(SEM).  The catalytic activity of the Zn doped CuO nanoparticles NPs was examined, as a model, during the 
dehydration reaction of xylose. In addition to that, it will be compared with the catalytic activity of the aerogels-
based catalyst. The dehydration reaction into furfural was investigated using stainless steel tubular reactor (Parr 
reactor) in a monophasic aqueous media. The responses evaluated were xylose conversion (Xc) and reaction yield 
(Y), and they were conducted using RP-HPLC and NMR. 
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[1] Bozell J.J.; Petersen G.R., Technology development for the production of bio-based products from bio-refinery carbohydrates—the US     
Department of Energy’s “Top 10” revisited." Green Chemistry, 2010, 12, 539-554. 
[2] Eseyin A.E.; Steele P.H., An overview of the applications of furfural and its derivatives, 2015, Vol 3, No 2. 
[3] Balakrishnan R.; Sakthi V., P Series Fuel- The Future Fuel for a Green Environment, 2016, 0974-2115. 
[4] Corma A.S.; Iborra A., chemical routes for the transformation of biomass into chemicals, 2014, 107(6),2411-2502. 
[5] Agirrezabal-Telleria, I.; I. Gandarias and P. L. Arias, Heterogeneous acid-catalysts for the production of furan-derived compounds (furfural 
and hydroxymethylfurfural) from renewable carbohydrates: A review,20144, 234, 42-58. 
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Electronic nicotine delivery systems (ENDS) are battery-powered devices introduced to the market as a safer 
alternative to combustible cigarettes. Since their introduction, they gained a big popularity and currently reached 
an epidemic level especially among youth. Despite their ever-growing acceptance, significant public health concerns 
were raised because little was known about the chemical composition of their liquid and aerosols. Over years, 
research was able to identify several toxicants in their aerosol. Among these components, quantifying the mono-
aromatic compounds such as benzene, toluene, ethylbenzene, and xylene known as BTEX was given big importance.  
In this study, an optimized online dynamic-static solid phase microextraction (SPME) coupled with Gas 
Chromatography-Mass Spectrometry (GC-MS) method was developed to quantify BTEX. Also, other emitted VOCs 
were identified using non-targeted analysis. ENDS emission profiles were based on different proportions of 
propylene glycol (PG) and vegetable glycerin (VG) present in E-liquid as the two major carriers. Furthermore, the 
effect of the addition of nicotine and benzoic acid onto the PG, VG and PG/VG mixtures of E-liquid was also studied. 
The new method included an automated system that simulates the smoking regime adapted by smokers. The vapor 
phase was collected “dynamically” in a gas cell, where the SPME fiber was already placed to adsorb the VOCs emitted 
during the puffing process. A “static” trapping of the VOCs took place by leaving the SPME fiber for an extra 15 min 
in the gas cell until equilibrium was reached after the final smoking puff. Results showed that the amounts of VOCs 
emitted were highly affected by the E-liquid composition of PG with nicotine and benzoic acid added. These results 
were utilized to propose a mechanistic approach for the formed products from the smoking process.  
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The blood brain barrier (BBB) is a significant organ which protects the brain from the rest of the body. The BBB 
monitors and controls the passage of molecules and nutrients between the blood stream and the brain itself. Being 
able to develop a model of the BBB which closely resembles the physiological condition would be doubly beneficial 
in reducing the time and cost of developing drugs whose target is the brain .  

The BBB is compromised of three cell types: endothelial cells, astrocytes, and pericytes. The endothelial cells are the 
cells which form the walls of the blood capillaries. They are the cells which have received the most attention in BBB 
model research due to the fact that they form the barrier via their tight junctions. Astrocytes on the other hand, 
which are a type of glial cells, are brain cells that extend their ‘feet’ and wrap around the blood vessels. This in turn 
enhances tight junction between the endothelial cells and increases the effectiveness of the BBB. The third cell type 
in the BBB is the pericytes. These cells are found between the endothelial cells and the ‘feet’ of the astrocytes. They 
also enhance the expression of tight junctions . 

Current models of the BBB do not fully mimic the three dimensional architectures of the organ. The most common 
laboratory models incorporate the different BBB cells on opposite sides of a flat membrane . Currently, we are 
developing a BBB organ-on-a-chip for a twofold advantage. First, the biomimetic architecture is expected to enhance 
the cellular performance and integrity of the endothelial tight junctions. Second, achieving a microfluidic model 
would also give us all the advantage of low material cost to run experiments, as well as a high throughput.   
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Breast cancer is a heterogenous disease that has high impact on women’s lives worldwide1 .  Molecularly it is divided 
into 4 distinct subtypes commonly referred to as: luminal A, luminal B, HER2-overexpressing and basal-like breast 
cancers2. However, the classification of breast cancer has been undergoing continuous update. This indeed had great 
implications on the diagnosis and treatment of this malignancy. In the last decade, Farmer et al. depicted a new 
subtype of breast tumors that was referred to as the molecular apocrine (MABC)3. MABC are characterized by an 
increased androgen signaling, estrogen receptor negativity, and HER-2-amplification in half of the cases. Later, 
Lehmann et al described the HER-2 negative part of the MABC as Luminal Androgen Receptor (LAR) cancers4,5,6. 
Unfortunately, this subtype does not benefit from existing targeted therapies, so far, and is often only considered a 
triple negative breast cancer. Therefore, their proper identification based on intrinsic biomarkers is necessary for 
implementation of new treatment modalities.4,7,8 

Interestingly, miRNAs dysregulation has been reported to play a role as diagnostic and prognostic biomarker in 
breast cancer. microRNAs (miRNA) are non-coding RNAs of approximately 18-25 nucleotides that regulate 
posttranscriptional gene expression by either specific mRNA degradation or translational repression.9,10 We 
performed in silico analysis, on publicly available data on The Cancer Genome Atlas (TCGA), to identify MABC specific 
panel of miRNAs and evaluated their expression on representative cell lines and clinical samples. This first data (to 
be shared during the conference) sets the gravel stone that paves the regulation pathway of this particular breast 
cancer subtype and could constitute a new diagnostic tool. 

Data preview: 

To our knowledge the MABC subtype benefits poorly from Immunohistochemical staining (IHC), and it was not until 
Dr. Lehmann-Che and her team depicted a mRNA signature for setting a defining signature between MABC and 
TNBC. Based on this conclusion and with the help of bioinformatic analysis, the mRNA data for the readily available 
samples on TCGA that also had miRNA was downloaded, and classified samples using CIT (cluster identification tool) 
to identify MABC based on gene signature as well as the other subtypes. After which the PCA plot for the distinct 
subgroups MABC, Basl, LumA, and Lum B was generated.  It is evident that the MABC subgroup stands out from 
other sub-types. The samples subtyped had their miRNA-seq data downloaded from TCGA and the heat map was 
constructed. Only differentially expressed miRNAs, that have a p-adjusted value of <0.05 and a Log2FC>1, were 
selected and the corresponding heat map was constructed. Among the 4 significantly upregulated identified miRNAs 
miR-2115-3p had the highest expression with more than 18 folds. Using RT-qPCR, the expression of several in silico 
predicted miRNA in the French cohort using TNBC as the reference group were validated. Preliminary data verified 
the significant overexpression of miR-2115-3p and miR-187-3p in the French cohort. We aim to further confirm in a 
larger cohort as well as investigate the effect of modulating the miRNA expression on the downstream mRNA targets 
in MABC cell line models. 
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Antimicrobial resistance (AMR) is emerging at an alarming rate as mortality due to resistant pathogens could rise to 
10 million per year by 2050. Since AMR has evolved against all clinically utilized antibiotics, finding novel 
antimicrobials with unexploited targets remains the main goal worldwide. Since a significant number of drugs in 
clinical use are derived from natural products synthesized by soil microorganisms, their secondary metabolites are 
to be screened for antibacterial activity. The soil-dwelling Actinomycetes and Myxobacteria are of special interest as 
more than 80% of clinically utilized antibiotics are either natural products or natural product-derived molecules that 
originate from these microbes such as vancomycin, teicoplanin, daptomycin, and tetracycline. This study aims to 
isolate and identify novel antimicrobials from Actinomycetes and Myxobacteria.  

A soil sample from the Koura region in Lebanon was treated in order to isolate Streptomyces. A spore-forming isolate 
with an interesting pale pink pigment grew on soil agar. The strain was isolated, fermented in 14 different media, 
and screened for biological activity. Using medium M8, the extract from strain Koura22 showed superior anti-
bacterial activity against Gram-positive pathogens including Staphylococcus aureus N315, a multi-drug resistant 
pathogen. Using bio-guided fractionation, we reached a pure molecule that has an MIC of 2 µg/mL  against several 
Gram-positive pathogens. Our NMR experiments coupled with high-resolution LCMS data allowed us to elucidate 
the structure of a novel glycosylated macrolide that we named Kouramycin. We examined the spectrum of activity 
of our molecule (Table 1) and determined its mode of action. After raising resistant mutants to Kouramycin, we 
realized that there is no cross-resistance between our molecule and standard antibiotics used in the clinic. Such a 
great observation demonstrated to us that not only the molecule is novel but also the target is unexploited. 
Sequencing the mutants revealed to us Single Nucleotide Polymorphisms (SNPs) in rpoB and rpoC genes (β and β‘ 
subunit of RNAP). This mutation in the chromosome was responsible for the loss of activity of Kouramycin.  

Our future aims are to examine the in vivo capabilities of Kouramycin in addition to some ADME properties and other 
relevant PK\PD data. 

Pathogen MIC of KourA (µg/mL) MIC of Vancomycin (µg/mL) 

Bacillus subtilis DSM-10 2 0.25 

S. aureus DSM-346 8 0.5 

S. aureus Newman 8 0.5 

S. aureus DSM-11822 (MRSA) 4 1.0 

S. aureus N315 (MRSA) 4 1.0 

S. aureus Mu50 (MRSA/VISA)! 2 16.0 
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Background 

Coronary artery disease (CAD) and morbidities from cigarette smoking and pollution are among leading causes of 
deaths world-wide [1-3]. CAD risk factors include pollution exposure and cigarette smoking [1, 4]. Cigarette smoke 
contains thousands of chemicals like polyaromatic hydrocarbons (PAHs) [3]. PAHs are also bound to particulate 
matter (PM), an air pollutant, as a product of incomplete combustion [5]. Studies have shown that methylation on 
the CpG site (cg05575921) in the aryl hydrocarbon receptor repressor (AHRR) gene is a marker of cigarette smoke 
exposure as it is hypomethylated among smokers and partially reversible after smoking cessation [6]. Other studies 
associated this same AHRR CpG site hypomethylation in non-smoking subjects exposed to ambient pollution as 
measured based on geographic distribution [7]. Furthermore, AHRR cg05575921is hypomethylated in CAD patients 
[6]. To our knowledge, no studies addressed the association of urinary PAHs metabolites levels, obtained from 
patients undergoing cardiac catheterization, to AHRR methylation status. The aim of this study is to evaluate AHRR 
cg05575921 methylation status as a sensitive biomarker for ambient PAHs exposure and a risk factor for CAD.  

Methods 

Peripheral blood and data of four PAHs urinary metabolites OH-pyrene, OH-fluorene, OH-naphthalene and OH-
phenanthrene are available from subjects admitted to AUBMC in the Vascular Medicine Program for cardiac 
catheterization, which is the gold standard for CAD diagnosis. Moreover, data on smoking status, CAD status, 
hypertension, hyperlipidemia and diabetes were obtained. DNA was extracted from whole peripheral blood and 
bisulfite converted. PCR was performed on bisulfite converted samples followed by methylation-specific high-
resolution melting (MS-HRM) and bisulfite sequencing to evaluate methylation % and correlate it with urinary PAHs 
levels and CAD. 

Results  

PCR samples were sent to Macrogen for Sanger sequencing and data are currently being analyzed for AHRR % 
methylation to correlate it with urinary PAHs metabolites and CAD status in patients.  

Conclusions 

Although results of this study are still in progress, if a positive association is found between AHRR methylation %, 
extent of PAHs exposure, and CAD status, results could help incorporate AHRR methylation % in clinical settings as 
a sensitive and easily accessible biomarker to assess pollution exposure and categorize the risk of having CAD.  

mailto:*nk16@aub.edu.lb


May 9±10, 2022  72 

 

Thanks to AUBFM MPP, AUB URB and AUBFM DTSSP funding. 
 

 
1. Malakar, A.K., et al., A review on coronary artery disease, its risk factors, and therapeutics. J Cell Physiol, 2019. 234(10): p. 16812-

16823. 
2. van der Wall, E.E., Air pollution: 6.6 million premature deaths in 2050! Neth Heart J, 2015. 23(12): p. 557-8. 
3. Vu, A.T., et al., Polycyclic Aromatic Hydrocarbons in the Mainstream Smoke of Popular U.S. Cigarettes. Chem Res Toxicol, 2015. 28(8): 

p. 1616-26. 
4. Hajir, S., et al., The association of urinary metabolites of polycyclic aromatic hydrocarbons with obstructive coronary artery disease: A 

red alert for action. Environ Pollut, 2021. 272: p. 115967. 
5. Kim, K.H., E. Kabir, and S. Kabir, A review on the human health impact of airborne particulate matter. Environ Int, 2015. 74: p. 136-43. 
6. Lindsay M. Reynolds, M.W., Jingzhong Ding et al, DNA Methylation of the Aryl Hydrocarbon Receptor Repressor Associations with 

Cigarette Smoking and Subclinical Atherosclerosis. 2015. 
7. al., D.M.T.e., Methylation at cg05575921 of a smoking-related gene (AHRR) in non-smoking Taiwanese adults residing in areas with 

different PM 2.5 concentrations. 2019, May. 

 

  



May 9±10, 2022  73 

PC15.  
Combination and Measurements of Different Physic-Chemical Indicators for the 

Characterization of Groundwater Quality 
 

Jihad Othman, Farah Matar, Joanna Doummar * 
American University of Beirut, Bliss, Beirut, Lebanon; 

*jd31@aub.edu.lb 
 
Karst hydrogeological systems, primarily developed in limestone and dolomite, are highly vulnerable to 
contamination, because of their geological nature and hydrodynamic heterogeneity. Fecal contamination from 
untreated wastewater effluents can infiltrate rapidly into a karst system and breakthrough at a spring used for 
potable purposes, thus jeopardizing the health of rural communities. The monitoring of water sources for bacterial 
contamination can be a time consuming and costly process, therefore the establishment of a correlation between 
easily monitored physical parameters and concentration of fecal coliform can optimize water assessment and 
treatment as well as feed into early warning systems. For this purpose, this research project consists of the analysis 
of parameters in seven grab spring samples such as turbidity, particle size distribution (PSD), and bacteriological 
analysis (fecal and total coliform) and major ions on a bi-monthly basis. In-situ parameters (temperature, dissolved 
oxygen, and electrical conductivity) will be measured using an in-situ multi-parameter probe. The flow rate will be 
used to assess the effect of dilution on spring contamination. Major cations and anions are measured using Ion 
Chromatography at Kamal A. Shair Central Research Science Laboratory (CRSL). The final aim is to correlate indicator 
parameters such as turbidity to the level of contamination and link the findings to the hydrogeological and land use 
land cover settings. Additionally, we aim at depicting the temporal distribution of these key parameters under 
different flow periods. This work aims also at assessing the quality and quantity of these selected springs used in the 
area of Bikfaya- Mount Lebanon for local potable and domestic purposes as scientific evidence to support water use 
at the level of the community. 
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In the past decades, the energy sector in Lebanon suffered from lengthy blackouts and severe challenges. The entire 
energy sector collapsed amidst the economic meltdown with no clear alternative or plan [1]. In 2019, the primary 
energy source was imported oil products which accounted for around 95% of total energy production and imports 
[2]. Lebanon generates a high amount of organic municipal solid waste  (52% of the total), yet only 15% of the solid 
waste is recycled [3]. The Lebanese government committed to meet 30% of its energy demand using renewable 
sources by 2030. Achieving this target requires a 14-fold ramp in renewables capacity which necessitates increasing 
the investment in renewable energy projects [4]. This project explores the technical and economic aspects of a novel 
anaerobic digestion (AD) – gasification – combined heat and power (CHP) plant in the Costa Brava landfill. The project 
presents a feasible and sustainable waste-to-energy model that can be integrated in Lebanon’s 2030 renewables 
plan. 

A computational approach is adopted to model the process. A bio-enzymatic/physio-chemical model (ADM-1) is 
implemented to simulate anaerobic digestion (AD) on MATLAB. ASPEN HYSYS is used to simulate CO2 capture via 
amine absorption, and ASPEN PLUS is used to simulate digestate gasification and combined heat and power (CHP). 
Detailed mechanical design and sizing of the various unit operations are provided, process integration is performed 
to optimize the process, and a control strategy is devised. Finally, an economic analysis is performed to study the 
profitability of the process.  

The assumed input is 2000 tons of MSW per day, with 52.5 % of which being organic [3]. The AD simulation is done 
for an organic loading rate of 2.5 KgVS.m-3.d-1, a hydraulic retention time of 20 days, and a total solids (%TS) 
concentration of 8.5%. The organic fraction waste is fed into a shredder for mechanical pre-treatment and then to 8 
AD reactors in parallel to produce biogas. The methane yield for the specified conditions and feed conditions is found 
to be 0.426 m3CH4.KgVS-1 and validated with two studies from the literature [5,6]. 64,155 m3/day of methane (2,712 
Kgmol) is generated which represents 55% by volume of the biogas. The biogas is fed into two amine absorbers 
where 4500 Kg.h-1 MEA stream (mono-ethanol amine) is used to absorb CO2 in each tower. The amine-rich product 
generated in the absorbers is fed into a desorber to re-generate the amine. The recovery of CO2 is found to be 94%. 
The digestate output of the AD is introduced into 3 gasifiers to produce 71,363 m3/day of syngas (19,051 Kgmol of 
H2 and 14,591 Kgmol of CO). After upgrading the syngas, it is mixed with the biomethane product and introduced 
to a gas turbine to produce 20 MW of electrical energy. Energy was recovered from hot gas streams in the process 
through heating water and producing 5 MW of electrical energy in a steam turbine, making the total energy potential 
of the process 25 MW. The capital expenditures of the process are estimated at USD 333,973,411.81, whereas the 
operational expenditures are estimated at USD 20,038,404.71. The fees per KWh of electricity and solid waste 
treated to be charged are USD 0.2 and USD 60. The annual profit from sales is USD 64,800,000 and the gross profit 
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is USD 44,800,000, making the profit per ton of solid waste USD122.63. A payback period of 7 years is calculated and 
a return on investment (ROI) of 2.67% is forecasted in 10 years.  
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Cancer remains a threat for patients around the world, with an estimated 19.3 million people diagnosed in 2020. 
Specifically, breast cancer has been recently found to be the most prominently diagnosed cancer globally, accounting 
for 15.5% of deaths related to cancer in females [1]. The cellular change toward oncogenesis is closely linked to 
environmental factors such as herbicides, tobacco, and alcohol [2]. Glyphosate, a herbicide used since the 1970s, 
was labeled in 2015 by the World Health Organization as “probably carcinogenic”. Although some studies have 
looked into its effect on the progression of cancer in tumorigenic cells [3,4], it is still unknown whether glyphosate 
may initiate cancer in normal cells. In our study, we opted to investigate the impact of glyphosate in initiating tumor-
like phenotypes in non-tumorigenic mouse (SCp2) and human (HMT-3522 S1) breast epithelial cells. Our results so 
far show that long-term glyphosate exposure did not affect growth rate, but enhanced the migration, matrix 
metalloproteinase-9 (MMP-9) release, and upregulation of miR-183 expression in SCp2 cells. Long-term as well as 
short-term glyphosate treatments of human derived S1 cells exhibited an enhanced cell invasion across a 
reconstituted basement membrane, whereas long-term exposure disrupted lumen formation in their 3D cultures, 
compared to non-treated cells. We aim to further investigate the effect of both short and long-term treatments with 
glyphosate on the distribution of cell polarity markers, such as β-catenin and Connexin-43 (Cx-43), to assess the 
presence or absence of proper cell communication. Moreover, we intend to study the effect of the herbicide on the 
differentiation markers of SCp2 and S1 cells by evaluating levels of β-casein expression and assessing the effect of 
treatment pre-lumen and post-lumen assembly, respectively. In conclusion, our findings may provide insight on the 
function of glyphosate in tumor initiation events, suggesting that such chemicals might "injure" nontumorigenic 
breast epithelial cells.  
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Spin torque oscillators (STOs) are newly emerging technology as the smallest microwave generators that oscillate 
over a broad frequency range in the GHz regime. Such devices have the potential to process information without 
relying on the charge of the electron but rather take advantage of its intrinsic spin. STOs have been realized in 
different designs such as nanocontact, nanogap and nano-constriction spin Hall nano-oscillators (SHNOs) [1,2]. In 
these geometries, localized modes of oscillations are usually excited and detected. The advantage of these 
oscillations is that they are highly tunable by direct bias current and magnetic fields. However, propagating spin 
waves are not easily excited in these devices, as they require higher current densities that devices cannot sustain. 
Progress in the future of SHNOs devices requires suitable design to excite propagating spin waves.  

 

Here, we design a nanowire based STOs which is made of CoFeB (3 nm)/Pt (5 nm) bilayers.  

We study the characteristics of the excited modes whether localized or propagating mode using micromagnetic 
simulation. We modify the perpendicular magnetized anisotropy (PMA) and determine the set of the field and the 
current that drive propagating spin waves. Our results showed that a moderate value of the perpendicular 
magnetized anisotropy (PMA) is required to excite propagating spin waves in these devices.    
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This work study the effects of  bismuth vanadate photoanodes coupled with titanium dioxide inverse opal and 
oxygen evolution catalyst on the enhancement of water oxidation and light harvesting.  Mo-doped BiVO4 (Mo:BiVO4) 
photoanode was fabricated and on top of this photoanode TiO2 inverse opal (i-TiO2-o)  with various stopband was 
deposited by replication from polystyrene opals (227, 282, and 305 nm spheres). In the presence of sulfite sacrificial 
hole scavenger, the photonic effects were examined by studying the photoelectrochemical behavior. The i-TiO2-o 
having a stop band to red or coinciding with BiVO4  absorbance showed an average gain of 2-fold in the visible 
photon-to-current conversion efficiency (%IPCE). The photoanodes that are coupled with inverse glass and non-
scattering nanocrystalline didn’t cause such a gain. The key to enhance photocurrent is through the periodicity of 
inverse opal that can increase absorbance of Mo:BiVO4 when it is coupled on top of it, resulting in light trapping in 
this structure. In the borate buffer, catalytic effects were examined by modifying i-TiO2-o/Mo:BiVO4 with Ni(Fe)-
oxo/hydroxo complex (NiBi). Water photooxidation in borate buffer was enhanced resulting in 2-fold gain in %IPCE  
at the bilayer relative to parent Mo:BiVO4. However, the kinetics of oxygen evolution suffers from limitation which 
led to the gain in light harversting due to the inverse opal to occur to a lesser extent than with sulfite. Reduced 
recombination and the hole transfer to co-catalyst increased the photocurrents at low and high bias. In the  solution 
that involves hole scavenger or oxygen evolution catalyst, the Mo:BiVO4 films that have initially low %IPCE improved 
light harvesting after coupling them to the photonic crystal. 

 

% IPCE vs wavelength plot at the champion i-TiO2-o305/Mo:BiVO4 bilayer and its parent Mo:BiVO4.SEM image of i-TiO2-
o/Mo:BiVO4 and inset showing the order in inverse opal.1 
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Myocardial infarctions (MI) are on the top of morbidity and mortality rates worldwide [1]. After the rupture of 
plaques on the anterior coronary artery walls, the blood flow is hindered from reaching its target sites. This results 
in an intense shortage of oxygen and nutrients leading to cell necrosis [2]. Treatments involve clot-dissolving agents 
and balloon angioplasty; however, MI is still associated with cardiac muscle damage and heart failure [3]. Several 
metabolic molecules have been under study for their role in reducing cell necrosis after ischemia/reperfusion injury. 
Insulin-like growth factor 1 (IGF-1) for instance has shown a significant improvement of cell survival in vitro and in 
vivo, by promoting cell proliferation and survival signaling pathways [4-6]. Yet, IGF-1 is associated with a major 
drawback of a short half-life that reduces its efficiency and bioavailability [7]. 

Therefore, we report the incorporation of alginate (Alg) and alginate sulfate (AlgSulf) nanoparticles (NPs) as 
nanocarriers of IGF-1 promoting its sustained and controlled delivery. Alginate, a natural polymer, is combined with 
a synthetic polymer, polycaprolactone (PCL), to form double emulsion nanoparticles which allows the encapsulation 
of IGF-1 within the inner core. This delivery system will be tested on neonatal rat cardiomyocytes (NCM) after 
inducing a hypoxia/reoxygenation injury mimicking an MI. We hypothesize that this biocompatible delivery system 
will activate the cell survival signaling pathways, like PI3K-Akt, for longer periods of time, as compared to free IGF-
1. This prolonged effect will help reduce cardiomyocyte necrosis and provide early cardioprotection.  

Our preliminary data show that subjecting NCM cells to 2 h hypoxia followed by 1 h reoxygenation, in MI mimicking 
conditions, decreased the cell viability by approximately 55-60% and 60-80%, respectively. This 
hypoxia/reoxygenation (H/R) injury increased the expression of both hypoxia-inducible factor-1 alpha (HIF1α) and 
troponin T (TnT). Furthermore, treatment of NCM with IGF-1 loaded Alg/PCL NPs for 30 minutes, induced Akt 
phosphorylation indicating that the NPs successfully released IGF-1 and maintained its activity. In future 
experiments, we will test whether the pretreatment of NCM with IGF-1 loaded Alg/PCL NPs and heparin-mimetic 
AlgSulf/PCL NPs can increase cell survival after H/R injury.  

1. Karam, M., et al., Polymeric nanoparticles in the diagnosis and treatment of myocardial infarction: Challenges and future prospects. 
Materials Today Bio, 2022: p. 100249. 
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Avocado is known to be a climacteric fruit that must be harvested during the suitable physiological maturity stage 
to achieve the best edible characteristics and reach the required export standards. It is very hard to visually 
determine the optimum maturity phases in the different avocado varieties for harvesting especially because there 
is no change in external fruit morphology during the maturity phase and because the harvest season is extended 
throughout several months. Therefore, some laboratory analyses are very crucial to determine the best timing to 
harvest the fruit. The aim of this study is to evaluate the postharvest maturity indices over 3 harvest stages, mainly 
dry matter (DM), oil content (OC), fruit firmness, titratable acidity (TA), total soluble solids (TSS/Brix), and fruit weight 
in commercial avocado varieties in regard of different altitudes and agricultural practices.  The varieties in this study 
were: Hass, Lambhass, Ettinger, Fuerte, Pinkerton, Reed and Horshim growing at different altitudes that range 
from 50 m to 400 m in 7 different regions in Lebanon. Statistical comparison of maturity indices under different 
locations by variety and harvest stage was performed using one way ANOVA as well as by principal component 
analysis (PCA). The results showed a high linear correlation between DM and OC over the different harvest stages. 
During the late harvest stage, the weight showed a negative correlation with fruit firmness and TSS. The minimum 
oil content % and dry matter % were recorded for Reed variety (8.2 DM% and 9.7 OC%) and the highest oil content 
% and dry matter % were recorded for Fuerte variety (28.5 DM% and 21.6 OC%). The Data obtained during this study 
is used to achieve the best edible characteristics and export standards of commercial avocado varieties growing 
along the Lebanese coast. 
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Metastasis, the leading cause of cancer-related deaths, is the spread of cancer to other body regions through the 
migration of tumor cells, known as circulating tumor cells (CTCs), into distant regions of the body [1]. The number of 
CTCs is relatively low (order of 1 cell/mL), but their detection and characterization might hold potential in cancer 
diagnostics, prognostics, and targeted therapeutics [1, 2]. Current CTC detection methods are expensive, do not 
allow post-capture cell analysis, and may result in high false negative rates due to their dependency on cell surface-
markers expression rendering a major population of CTCs undetected. Label-free methods, an alternative paradigm 
to detect CTCs, have emerged and countered these drawbacks by relying on the physical characteristics of the cells 
such as shape, size, deformability, density, surface charge, and electrical impedance [2]. Dielectrophoresis (DEP) is a 
developing application of label-free platforms for CTC detection that uses non-uniform electric fields to induce 
particle motion and manipulation [3]. Electrical impedance spectroscopy (EIS) is a label-free characterization 
technique that analyzes the evolution of dielectric parameters against a range of given frequencies. EIS has the ability 
to monitor the dynamics of intrinsic and extrinsic changes that occur in cancer cells and allows the study of the cell’s 
electrical properties through their morphological changes [3]. In this body of work, we aim to fabricate a bimodal 
castellated-electrode array (BECA) for the purpose of cell trapping and detection using DEP and EIS.  

First, ANSYS-Maxwell software will be used to design our BECA and simulate the generated electric fields. The most 
optimal BECA design will then be fabricated with silver nanoparticles ink using an inkjet-printer. The inkjet-printed 
silver (Ag-IJP) electrodes of BECA will be used for the application of DEP-induced cell trapping by applying an AC 
current, with a low range of voltages and frequencies, to induce positive (attractive) DEP (pDEP). Our experiments 
will consist of trapping MDA-MB-231 cells, a breast cancer cell line, suspended in a sugar-based medium, with low-
conductivity, to ensure DEP-induced cellular trapping onto the surface of the electrodes. This will be coupled with 
the EIS system, where a range of frequencies is applied to examine the electrical behavior of the trapped cells and 
differentiate the different population and subpopulations of cells.  

ANSYS was used to find the optimized BECA chip geometry for the generation of high gradient electrical field. The 
inkjet technology was then used to fabricate the Ag-IJP electrodes, demonstrating good electrical and mechanical 
properties. The electrodes were further used to successfully trap MDA-MB-231 cells, suspended in a low conductive 
medium, using pDEP. This was done using a low range of frequency (10 kHz – 1 MHz). Negative (repulsive) DEP was 
also demonstrated when the conductivity of the solution was raised.  

Our findings suggest that the use of inkjet technology offers a low-cost and fast method to fabricate Ag-IJP electrodes 
for the purpose of DEP. Ag-IJP biosensing chips could offer a highly selective method for isolating cancer cells while 
offering a dual modality for electrical characterization using EIS.  
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Triticale (Triticosecale Wittmack) is an annual human-made cereal that belongs to the family Poaceae. It is an 
important forage crop in various regions of the world, known for its high forage potential, with little known about 
its water and nutrients requirements. This research presents the results of two adjacent field experiments that were 
conducted in the fall and spring of 2020-2021 at the Advancing Research Enabling Communities Center (AREC) in the 
Beqaa plain at the American University of Beirut, Lebanon to examine the effect of various rates of nitrogen fertilizers 
on growth parameters and yield quantity and quality of triticale under rainfed and supplementary irrigation. Each of 
the field experiment consisted of seven fertilizer treatments (0, NPK-100kg/ha, nitrogen 40, 80, 120, 160 and 200 
kg/ha). Supplementary irrigation was applied three times during the growing season starting 148, 157, and 172 days 
after planting (DAP). Data collected were shoot height, shoot number, fresh and dry weight, grain yield, total yield, 
ear weight, and number, hay dry weight, and various grain parameters such as protein, fiber, starch, ash, fat, 
moisture, and morphology.  

Results showed that supplementary irrigation increased crop height, shoot fresh weight, and grain yield, compared 
to the rain-fed regardless of NPK or nitrogen applications. While it did not increase shoot dry weight in comparison 
to the rainfed.  Neither nitrogen treatments nor supplementary irrigation alone enhanced hay dry weight, compared 
to rainfed.  The addition of nitrogen at all tested rates had no significant effect on triticale shoot dry weight and grain 
yield under both irrigation systems. A higher yield was obtained under supplementary irrigation than in the rainfed 
system regardless of the nitrogen application. The average grain yield of triticale under supplementary irrigation was 
5.8 tons/ha while it was 4.9 tons/ha under rainfed conditions. Ear number and weight with or without nitrogen 
fertilizers were higher under supplementary irrigation than in the rainfed system. Grain protein content under 
rainfed conditions with or without nitrogen was higher than supplementary irrigation. While the grain starch content 
under supplementary irrigation with or without N was higher than the rain-fed treatments. The addition of nitrogen 
fertilizers did not enhance grain starch content. Results show a negative relationship between grain starch and 
protein content under both irrigation systems. Supplementary irrigation with or without nitrogen did not increase 
the grain ash content of grain in comparison to all rain-fed treatments. Application of nitrogen at all tested rates 
increased the grain moisture content under rain-fed compared to the supplementary irrigation. Morphological 
measurements of supplementary irrigation alone or with nitrogen were higher than under rainfed conditions. 
Nitrogen at all tested rates increased the grain area of triticale under supplementary irrigation, compared to the 
same treatments under rainfed conditions. Supplementary irrigation alone significantly increased the grain area and 
grain length and width in comparison to all nitrogen treatments under both irrigation systems.  

Results showed that supplementary irrigation alone or with NPK could give higher biomass and yield quantity and 
better grain quality than other nitrogen fertilizers under rainfed conditions. 
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The significant upsurge in the demand for fresh water due to the population growth rate has prompted various 
developments toward water sustainability.  Accordingly, wastewater treatment has to become a beneficial water 
resource and its reuse is an important issue that must be addressed. Adsorption is considered as one of the most 
promising technologies considered in water remediation processes, due to its cost-effectiveness, high efficiency, and 
simplicity in the design and operation [1].  

Recently, colleagues from our group [2] have demonstrated and for the first time, the detection, quantification and 
the removal of 21 micropollutants including pharmaceuticals, personal cares product, endocrine disruptors, and 
perfluorinated compounds presenting at ng/L in real water in Meurthe river (France). Iron impregnated Faujasite-Y 
zeolite was used as a catalyst for efficient removal of micropollutants. The results demonstrated the good efficiency 
of the process with the cocktail of 21 micropollutants. 

Metal−organic frameworks (MOFs) have emerged as a new class of porous materials that are constructed by linking 
organic struts and metal clusters via strong bonds. Recently, MOFs have been explored as adsorbents due to their 
unpreceded characteristics such as ultrahigh internal surface area, abundant open metal sites, adjustable pore sizes, 
tunable properties, and good mechanical and thermal stability [3]. Among the MOFs families, Zr-based MOF (UiO-
66), which contains designable node connectivity, outstanding chemical stability, and intriguing properties, has been 
considered as one of the most attractive candidates for organic pollutants removal from water [4].  

In this work, a series of defective, doped, and functionalized Zr-based MOFs have been synthesized via solvothermal 
means, fully characterized via powder X-ray diffraction (PXRD), scanning electron microscopy coupled with energy-
dispersive X-ray spectroscopy (SEM-EDX), BET analysis, and thermogravimetric analysis (TGA) and employed as 
adsorbents for the removal of micropollutants from water. The defect number on the Zr-nodes, the cation doping 
level in the clusters, and the type of functional groups incorporated in the backbone of the MOF adsorbents are 
varied and their impact on the adsorption properties is investigated. This study will help us determine the best 
functional groups, level of defects, and metal doping to enhance MOF’s adsorptive properties.  It is anticipated that 
this work will pave the way for the development of new and highly efficient MOF catalysts for water remediation.  
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Engineering, vol. 8, no. 4, Aug. 2020. 
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Hamieh, “Iron-impregnated zeolite catalyst for efficient removal of micropollutants at very low concentration from Meurthe river,” Environ. Sci. 
Pollut. Res., 2018, 25(35), 34950. 
[3] R. M. Rego, G. Kuriya, M. D. Kurkuri, and M. Kigga, “MOF based engineered materials in water remediation: Recent trends,” Journal of 
Hazardous Materials, vol. 403. Elsevier B.V., Feb. 05, 2021.  
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Urinary tract infections are among the most common bacterial infections in the world. They are highly recurrent 
affecting more than 150 million patients every year [1]. UTIs are caused by a group of uropathogenic organisms, 
mainly Escherichia coli (E.coli) and Klebsiella pneumonia (K.pneumonia). The treatment of urinary tract infections 
traditionally includes improper usage of broad-spectrum antibiotics, this misuse causes the emergence and increase 
of antimicrobial resistance among uropathogenic bacteria [2]. Today, the development and spread of antimicrobial 
resistance in UTI pathogens especially gram-negative bacteria is rising all over the world [3]. Therefore, in this study, 
we sought to characterize E.coli and K. pneumonia clinical isolates and study their effect on a urothelium cell line.  

Thus, twelve E.coli and fifteen K.pneumoniae clinical isolates were collected from UTI and non-UTI patients. The 
antimicrobial susceptibility testing was performed on the clinical isolates by disk diffusion and broth microdilution 
assays using 17 antimicrobials from different antimicrobial families. Results showed that most of the E.coli and 
K.pneumoniae clinical isolates belonged to the MDR, XDR, and PDR resistance phenotypes. And among these strains, 
eight E.coli and seven K.pneumoniae clinical isolates were subjected to whole-genome sequencing in order to search 
for differences at the genomic level. WGS results showed that several antimicrobial resistance genes conferring 
resistance for all antimicrobial families were detected in both E.coli and K.pneumoniae clinical isolates. Thirteen 
different plasmids were detected in the 8 sequenced E.coli isolates with 8 different sequence types. WGS results of 
the E.coli isolates showed 33 different virulence factors. Whereas, twelve different plasmids were detected in the 7 
sequenced K.pneumoniae clinical isolates with only 1 known detected sequence type. 

When diving more into the details of the E.coli isolates, we studied their ability to form biofilm in vitro via a biofilm 
formation assay. Ten out of the twelve E.coli clinical isolates were able to form biofilm in vitro. Then, extracts were 
collected from the planktonic cells and the biofilm (when applicable) of the E.coli isolates and examined their effects 
on the SV-HUC urothelium cell line using an MTT assay. The biofilm extracts of 7 out of the 10 E.coli biofilm producers 
had an anti-proliferative effect on the SV-HUC urothelium cell line. Additionally, the planktonic extract of 7 out of 
the 12 E.coli clinical isolates showed an antiproliferative effect on the SV-HUC uroepithelium cell line.  

 Several virulence factors expressed in the E.coli isolates may be behind the anti-proliferative inhibitory effect of 
biofilm and planktonic extracts on the SV-HUC urothelium cell line. 
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Inorganic, organic, and biological water contaminants are known to have a hazardous effect on both, the 
environment, and the human health. Despite the various attempts and methods that have been employed so far to 
remove these pollutant agents from aqueous media, their presence is still of growing global concern. Herein, a new 
class of porous crystalline compounds, known as metal organic frameworks (MOFs) are developed and employed as 
adsorbents for the removal of various water contaminants via adsorption. MOFs generally consist of metal ion 
nodes/clusters bridged by organic linkers to form extended coordination networks known for their high surface area, 
chemical and mechanical stability, crystallinity, and structural tunability. To this end, nine water stable, scalable and 
reusable zirconium based-MOFs known as UiO-66 are synthesized and fully characterized via Powder X-ray 
diffraction (PXRD), Scanning electron microscope (SEM), Thermogravimetric analysis (TGA), and BET surface area 
measurements, and utilized as adsorbents for the removal of cationic and anionic contaminants from water including 
lead (Pb(II)), cadmium (Cd(II)), arsenate (As(V)), and selenite (Se(IV)). Throughout this work, the structural properties 
of UiO-66 frameworks are tuned by various structural engineering strategies including the introduction of defects 
into their structures, the addition of functional active groups on their organic linkers, and the employment of mixed-
linker approach. The adsorption isotherms and kinetic studies conducted revealed a chemisorption process where 
the functionalization of the UiO-66 frameworks with (COOH)2 groups resulted in an adsorption capacity of 126 mg/g 
for lead and 71 mg/g for cadmium which was the highest among all UiO-66 analogues synthesized. Moreover, the 
defects created were proven to be the preferred adsorption sites for arsenate and selenite with a maximum 
adsorption uptake of 134 mg/g for As(V) and 31 mg/g for Se(IV). This is the first systematic study that examines the 
effect of both defects introduction and linker functionalization on the adsorptive removal of cationic and anionic 
contaminants from water and gives a comprehensive conclusion on the type of engineering technique needed to 
maximize the performance of UiO-66 frameworks in adsorption applications.   
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Breast cancer is the most common cancer among women worldwide. Despite the high success rates of breast cancer 
therapies, many incidences of medication resistance are still recorded. In vitro biomimetic systems such as lab-on-
a-chip (LOC) devices have made a significant contribution to breast cancer research. LOCs were shown to provide a 
functional biomimetic environment that could be visualized and assessed in real-time giving access to new outcomes 
in vitro with more relevance to in vivo situations. Three-dimensional (3D) in vitro cell culture models have received 
a lot of interest recently, notably in the field of human cancer modeling research, because they offer a viable 
alternative to traditional twodimensional (2D) monolayer cell culture with better tissue organization. In this project, 
we are using an LOC model to recreate the breast duct mimetic architecture in vitro to study breast cancer growth, 
interactions, and drug efficacy. Achieving a fully confluent ductular monolayer of breast duct epithelial cell will be 
explored by studying the adhesion properties of cells to bare PET membrane and membranes modified with different 
attachment proteins. Cellular proliferation will be studied by varying the initial seeding density into the channel, and 
the 360-degree coverage of the channel will be achieved and examined by varying the flipping time of the chips. 
Finally, in vivo mimicry of the grown tissue will be measured by polarity marker staining of the breast cancer cells 
and compared to literature. The proposed LOC represents a new biomimetic tool for breast cancer that will enable 
more realistic outcomes compared to currently used 2D and 3D culture systems. 
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The Retinoblastoma protein, Rb, is a typical cell cycle protein that was shown to be an essential player throughout 
all stages of brain development. During adult neurogenesis, however, we recently made the case for a significant 
restriction in the roles played by Rb, such that it specifically controls progenitor proliferation in the young aged 
subventricular zone (SVZ) without having a role in neural stem cell quiescence, lineage commitment and neuronal 
differentiation or maturation as seen in the developing brain. Yet, Rb was still required for the long-term survival of 
adult-born neurons in the adult olfactory bulb (OB) [1]. Whether these functions are maintained in the mid-aged 
and old-aged SVZ-OB axis remains unknown. 

In this study, we find no evidence of irregular proliferation or early commitment defects in the mid-aged (12-month-
old) and old-aged (20-month-old) SVZ following tamoxifen-inducible Rb knockout (Rb iKO) in mice. However, we 
highlight a striking defect in early maturation of Rb-deficient migrating neuroblasts along the rostral migratory 
stream (RMS), followed by massive decline in neuronal generation inside the aged OB. In the absence of Rb, we also 
show evidence of incomplete cell cycle re-entry (CCE) along with DNA damage in the young OB, while we find a 
similar trend towards CCE but no clear signs of DNA damage or neurodegenerative signatures (pTau or Synuclein 
accumulation) in the aged OB. However, such phenotype could be masked by the severe maturation defect reported 
above in addition to the natural decline in adult neurogenesis with age. 

Overall, compared to its role in young adult neurogenesis, Rb seems to be more dispensible in terms of regulating 
proliferation of the aged SVZ. However, its critical maintenance of early neuronal maturation in the aged RMS 
(similar to embryonic but not young adult neurogenesis) suggests a non-monotonic requirement for Rb with aging. 
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Background: Improving response rates in Ovarian cancer is an urgent clinical issue. Drug repurposing offers a safe 
and a relatively fast alternative to the conventional methods for oncological drug discovery. Both, metformin, a 
biguanide approved to treat diabetes, and simvastatin, an HMG-CoA reductase inhibitor approved for 
hypercholesterolemia, are currently being researched in oncology. However, in vitro and in vivo studies have not yet 
been implemented on this combination (or any kind of statin) in ovarian cancer. The aim of the study is to elucidate 
the molecular mechanisms of the potential synergy of combining the metabolic altering drugs, metformin and 
simvastatin, in ovarian cancer cells.   

Methods: OVCAR-3 cell line was used in all methods. First, we compared the concentrations of metformin MET and 
simvastatin SIM using a WST-1 assay. Conditions were as follows: untreated samples as control; MET (0 – 100mM); 
SIM (0-100µM). Second, we conducted a synergy analysis for both drugs using CompuSyn software. Third, we 
performed a transcriptome analysis using GeneChip™ WT PLUS Reagent Kit. The microarray data was analyzed using 
customized R/Bioconductor pipeline.  

Results: Cytotoxicity analysis aided in the choice of downstream treatment concentrations as such: MET 10 mM and 
sim 5µM. The combination of MET and SIM synergistically inhibited the proliferation of OVCAR-3 cells. 
Transcriptomic data comprised 1722 differentially expressed genes (DEGs). 507 DEGs were exclusively found in the 
combination arm with the top 5 most significant downregulated DEGs being: ABI1, AP1B1, TROAP, SPEF1, CLDN14 
and upregulated being: CEP19, TMPO, TGOLN2, CTTNBP2, AWAT2.  

Conclusion and outlook: Collectively, our data suggest the presence of synergy between both drugs in OVCAR-3. 
Further data analysis to identify enriched pathways and validation of the top DEGs by real time PCR are still in 
progress.   
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Neuronal Ceroid Lipofuscinoses (NCLs) are fatal neurogenetic diseases of childhood characterized by seizures, 
blindness, cognitive and motor decline. Hallmarks include brain atrophy and retinitis pigmentosa, accelerated 
apoptosis and elevation of pro-apoptotic ceramide in CLN3 and CLN6 brain and other tissue. Treatment is 
symptomatic without targeting underlying causes. Disease-modifying drugs are urgently needed, particularly for 
non-soluble NCL proteins, such as CLN3/CLN6/CLN8. Neurodegenerative diseases share pathophysiological 
hallmarks representing common targets for drug discovery. Apoptotic death of neurons is a pathway for 
pharmacological intervention. The Boustany group had previously proven flupirtine maleate to exert anti-apoptotic 
and neuroprotective effects in vitro in NCL patient-derived cells, including CLN6. Our collaborator, Dr. Paul Trippier, 
synthesized novel and enhanced flupirtine aromatic carbamate derivatives. Flupirtine, and its aromatic carbamate 
derivatives, proved to have protective effects in neuronal precursor PC12 cells following CLN3 gene siRNA 
knockdown, and in CLN6-deficient patient lymphoblasts. Most effective in CLN6-deficient cells were flupirtine and 
its benzyl derivatized carbamate derivative (compound 5). These findings establish that flupirtine analogues 
demonstrate enhanced activity for potential use in treating human NCL diseases due to defects in membrane 
proteins that are not amenable to gene/protein replacement strategies. Data about the Cln6nclf mouse model from 
the literature confirm retinal degeneration due to accelerated apoptosis in photoreceptor cells. We hypothesize that 
Compound 5/flupirtine are safe and improve brain and eye pathology, behavior and lower brain ceramide and 
apoptosis in Cln6nclf mouse brain and may prolong longevity. Preliminary results by our group show complete vision 
loss occurs at 28W of age in Cln6nclf male and female mouse by the visual cliff behavioral test.  Open field/novel 
object recognition testing at 26W of age in Cln6nclf male/female mice manifests a hyperactive motor phenotype not 
previously recognized. The tail suspension test uncovers that Cln6nclf male/female mice show motor impairment and 
defects secondary to spasticity. H&E examination of the retina confirms progressive retinal degeneration in Cln6nclf 
male/female due to thinning of ONL/INL retinal layers at 18W/28W/30W of age (Figure 1). The Cln6nclf mouse model 
has reduced mean survival of 44W of age in male and 40W in female mice compared to 110W in WT littermates. 
Goals are to conduct a short-term pilot study by defining safety and toxicity profiles of the novel drug, compound 5 
(dose 7 mg/kg), in WT animals. Once safe drug doses are established, aims are to characterize neuro-behavioral 
parameters in -./0 /1.2!mice after treatment;   determine if compound 5 ameliorates apoptosis by neuronal cell 
counts/apoptotic indices in mouse brain cortex/cerebellar cortex and photoreceptor cells;  determine if 
compound 5 prevents astrogliosis in -./0 /1.2!mouse brain;  measure ceramide species in -./0 /1.2!mouse brain before 
and after treatment with compound 5; define gene expression pattern dysregulation in -./0 /1.2!3+!'4.*56&7%!mouse 
brain and impact of compound 5 on gene expression versus  by Affymetrix microarray mRNA studies. 
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Electronic structure calculations based on density functional theory (DFT) have been used to investigate two 
problems in transiton metal chemistry. The first problema pertains to the mechanism of reduction of 9,10-
dimethylanthracene with HMn(CO)5. Kinetic studies by Halpern and coworkers suggested the reaction proceeds by 
hydrogen atom transfer (HAT) rate-determining step.1 Nevertheless, the reaction exhibited a significantly inverse 
kinetic isotope effect (KIE). We find the observed inverse KIE to be intriguing because HAT reaction typically show 
normal and high KIEs. To better understand the given reaction and the origin of the observed KIE we initiated a 
detailed theoretical investigation of this system. Our plan is to compare and to identify transition states for HAT, 
protón transfer and hydride transfer transition states and to compare their KIEs. Our initial calculations on the 
closed-shell PES indicated proton transfer is more facile in this system than hydride transfer. We are currently trying 
to identify the HAT transition state, whihc is more challenging because it requires accounting for two unpaired 
electrons with opposite spin in the transition state. The second problema we are investigating is the possibility of 
using the octahedral complex fac-(bpy)Re(CO)3H as a catalyst for the Claisen-Tishchenko reaction in which two 
aldehyde molecules are fused into one ester molecule. We are focusing on the reaction mechanism that follows two 
steps: (i) aldehyde insertion into the Re-H bond of the catalyst to give at first an octahedral metal alkoxide 
intermediate and (ii) a hydride/alkoxide metathesis step in which the hydride of an aldehyde is exchanged with the 
alkoxide of the insertion intermediate to regenerate the Re-H catalysts and give the ester. The dependence of the 
energetics of this pathway on the substituents on the bpy ring will be explored in details to be able to identify the 
substituents that may give the best catalytic activity.  
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According to the World Health Organization, breast cancer is the most commonly occurring cancer worldwide, with 
2.26 million new cases reported in 2020. Although invasive ductal carcinoma (IDC) is more common, invasive lobular 
carcinoma (ILC) accounts for 10 to 15 percent of invasive breast cancers and is harder to detect than IDCs. 
Additionally, diagnosis with lobular carcinoma in situ (LCIS) increases a patient’s risk of developing an invasive breast 
cancer by 9 to 10 times. However, research on the development of lobular carcinomas is still lacking. Carcinogenesis 
is a multistep process involving both genetic and epigenetic alterations. Because gene expression is now known to 
be manipulated by epigenetic factors such as microRNAs, it is expected that the latter play an important role in 
cancer development – including lobular carcinomas. MiR-183-5p, a member of the  miR-183/182/96 cluster, has 
been reported to both promote [1] and reduce [2] the  carcinogenic characteristics of breast cancer cells. Therefore, 
this microRNA probably plays a dual role in breast cancer, acting in a context – dependent manner. However, 
previous work from our lab showed that the upregulation of miR-183-5p in normal ductal mammary epithelial cells 
(HMT – 3522 S1 cells) leads to the disruption of epithelial polarity, loss of lumen formation, and enhancement of 
invasion and proliferation, which in turn reflects the loss of a differentiated phenotype and the acquisition of a 
cancerous phenotype [3]. Our current project aims at understanding pre-breast cancer initiation events which are 
potentially partially governed by miR-183, such as the loss of functional differentiation and the dysregulation of cell-
cell and cell-extracellular matrix (ECM) interactions. To do that, we will respectively assess β-Casein expression in 
lobular mammary epithelial cells (LMECs), gap junction functionality, and β1-integrin expression  after counteracting 
normal miR-183-5p levels in LMECs and/or myoepithelial cells using mimics or inhibitors.This will bring us closer to 
determining whether this controversial microRNA acts as a tumor-suppressor or an oncomiR within the alveolar 
mammary epithelium. This study will therefore be a scaffold for any further research on the utility of miR-183-5p as 
an early biomarker for at-risk patients which will aid in ILC prevention.  
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Introduction: Diseases of the central nervous system (CNS) are increasing with many disorders linked to impairment 
of the blood-brain barrier (BBB). The BBB is fundamental in maintaining the homeostasis of the CNS. The BBB is a 
highly selective interface mainly comprised of specialized endothelium, and astrocytic foot processes which play a 
role in maintaining the BBB characteristics. Despite the clear association of many CNS diseases and BBB impairment, 
the progression and cause of the disorders are not defined. The aim of the project is to create a three-dimensional 
(3D) BBB model utilizing polyethylene glycol (PEG) hydrogels functionalized with biomimetic peptides to resemble 
the brain extracellular matrix (ECM). 

Methods: The BBB model was created by co-culturing endothelial cells on top of PEG hydrogels embedded with 
astrocytes. The PEG hydrogels were functionalized with RGD, a major binding motif found in fibronectin and IKVAV, 
the most active motif in laminin IKVAV crosslinked with MMP-sensitive peptides. Viability of embedded astrocytes 
were studied in PEG hydrogels functionalized with different concentrations of IKVAV (75PM, 150PM, 300PM, 
600PM) and of RGD (200PM, 400PM, 600PM, 800PM) by live/dead assay. The morphology of the astrocytes was 
evaluated by fluorescent imaging. The endothelial cells were cultured on top of the hydrogels on inserts where 
endothelial cells cultured on inserts with astrocytes cultured on the bottom side were used as controls.  The barrier 
function was studied by transendothelial electrical resistance (TEER) and Evan’s blue albumin (EBA) permeability 
assay. Tight junction protein, ZO-1 formation of the endothelial cells was assessed by immunofluorescent staining. 

Results: Astrocytes embedded in both PEG hydrogels functionalized with IKVAV and RGD exhibited a high viability 
(>80%) with no statistical significance between the different concentrations. Endothelial cells were not able to 
adhere to PEG hydrogels functionalized with IKVAV alone and so a combination of IKVAV and RGD was used. TEER 
measurements of endothelial cells cultured on PEG hydrogels functionalized with RGD and IKVAV (1:1) with 
astrocytes had a statistically higher TEER (55.33±1.47 Ω.cm2 at day 5), compared to other 3D and 2D controls.  The 
permeability was also found to be lowest (0.215±0.055 µg/mL) in the IKVAV/RGD model when compared to others. 
Tight junction protein, ZO-1 expression showed a relatively more defined network in functionalized PEG hydrogels 
with encapsulated astrocytes compared to endothelial cells without astrocytes. 

Conclusion: This study utilized biocompatible PEG hydrogels functionalized with RGD and IKVAV peptides that 
mediate cell adhesion in the brain to investigate the interaction between endothelial cells, astrocytes, and ECM. The 
model closely mimics the native BBB niche by culturing astrocytes in a 3D environment with the endothelial cells in 
close contact. The model allows us to examine the role of ECM and tight junction formation which will provide 
further insight into BBB function and dysfunction.  
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Nose masks are personal protective respirators that are the mainstay of protection against airborne adsorbing 
toxic/hazardous gases and prevent pathogens transmissions such as severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2)[1]. The various components of the mask include an air filter, nose adapter, and elastic ear loops. 
Each component is constructed of a different material, such as polypropylene or polyester for the filter, aluminum 
for the nasal adapter, and cotton for the elastic loops. According to recent studies, over 129 billion face masks are 
used globally every month, and the manufacturing of masks necessitates a large consumption of fossil-based 
materials and the generation of large amounts of toxic waste, both of which can result in environmental pollution, 
infection, and ozone layer depletion[2]. To solve this problem, we will fabricate a mask by extracting cellulose from 
banana mid-stem and sugarcane bagasse. The fabrication process is very safe, and it will help to contribute to 
environmental sustainability and also source of income to farmers. Characterization proves that the extracted 
material from sugarcane bagasse and banana mid-stem is pure cellulose, the porosity test shows that the material 
can filter as low as 0.3µ particulate matter, which means it is efficient. The result from the characterization of the 
extracted cellulose using scanning electron microscope, capillary flow meter, and thermogravimetric Fourier 
Transform Infrared spectrometer proves that the extracted material from sugarcane bagasse and banana is a 
potential biomaterial that can be used as a substitute for polypropylene or polyester. 

 

 

                                                                          
 
[1] S. Mukherjee, S. Kumar, R. K. Sahu, and S. Nayar, "PVA-graphene-hydroxyapatite electrospun fibres as air-filters," Materials Research 

Express, vol. 6, no. 12, 2020, doi: 10.1088/2053-1591/ab6ac9. 
[2] U. o. S. Denmark. "Face masks and the environment: Preventing the next plastic problem." ScienceDaily. 

www.sciencedaily.com/releases/2021/03/210310122431.htm (accessed Retrieved March 31, 2022).  
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Firework candles are widely used in many celebratory events. People put them on the cake without paying attention 
to the toxic chemicals they produce upon combustion such as aluminum that end up contaminating the cake. In this 
work, we will try to prove how harmful these candles are for human health by determining the amount of aluminum 
on a cake after using these firework candles. 

To determine the amount of aluminum released, we will take pieces of the cake having approximately the same size 
as a regular serving. Insert the firework candles, light them, and allow them to burn completely. Then, scrape off the 
frosting on the top of the cake, and dilute the sample with nitric acid. This process allows us to insert the sample 
into the capillary tube of the AAS to measure aluminum levels. The atomic absorption spectroscopy (AAS), equipped 
with a deuterium lamp, and a phototube detector will be used to measure the aluminum. 

We predict that the amount of aluminum on the surface of the cake will be relatively high. 

In conclusion, the high amount of aluminum found on the cake would be an alert for the harmful effect of these 
firework candles.  

This work is important to highlight the dangers behind the emissions of firework candles and the health dangers they 
pose. Moreover, it calls for the stop of their usage on cake. 
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ZnO is a II-VI direct band gap semiconductor with a wide band-gap energy (~3.3 eV) in the UV range of the 
electromagnetic spectrum. It has been the focus of intense research for many years due to its potential applications 
in nano-scale electronics and optoelectronic devices. Among the many thin film deposition techniques, Pulsed Laser 
Deposition (PLD) has emerged recently as a technique of choice to grow nano-structured ZnO. The motivation behind 
this work is to synthesize high-quality ZnO thin films on transparent and widely used substrates in particular glass. 
This will lead to a wide number of applications in the optics industry, with this work particularly addressing the 
coating of commercial glass with ZnO in order to reduce the thermal radiation of glass. Such a coating would have a 
large reflectivity in the infra-red and would result in decreasing the transmission of sunlight through glass. This would 
in turn lessen the need for indoor cooling in cars and buildings and therefore contribute to reducing energy 
consumption.  As such, we will present results on the growth of ZnO thin films by Pulsed Laser Deposition (PLD) on 
different substrates, such as glass, silicon and sapphire. Since the chemical and physical properties of ZnO are highly 
dependent on substrate and the growth process conditions, special emphasis will be placed on the effect of the 
various deposition parameters on the composition, structural, and morphological properties of the deposited thin 
films with the search for the optimal optical properties of the films.    
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