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Dear Readers, 

In coordination with the Nature Conservation Center, the Arabic version of the Guide for Municipal Solid Waste Management co-authored                 
by EHSRM Director, was launched during a workshop entitled “Practical Solutions to the Waste Crisis” that was held at the Issam Fares Institute                 
in the presence of stakeholders including environmental experts, municipalities and activists. The Guide provides the necessary knowledge                       
that helps stakeholders in decision making and in forming a clearer and more informed vision about waste management.   EHSRM cooperated with            
a multidisciplinary team of AUB  Faculty and submitted a proposal to the Collaborative Research Stimulus to identify the barriers for better waste 
recycling and implement the changes through a community based social marketing approach.     

EHSRM tested and commissioned the newly procured chemical waste storage prefabs at Durafourd Parking.  These prefabs were brought                                
in to improve the safety of hazardous chemical waste storage. Safety features include a state of the art fire alarm and suppression system, proper 
ventilation and cooling through explosion proof equipment, spill containment and emergency equipment.    

During the past two months, EHSRM team provided training to KMC staff, an AUBMC affiliated hospital, on fire safety and helped them develop                
their fire management strategy and their emergency response procedures.  In addition, the team provided a series of training sessions to new staff, 
new faculty and students on different aspects of safety.  

Article of the Month              Cyclotron-PET Facility at AUBMC 

1. The radioactive waste produced 
from a cyclotron facility is of a 
great significance and shall be 
immediately safely dumped in  
dedicated landfills. 

a) True        b)  False 

2. The radioisotopes produced by 
the cyclotron are used in PET 
imaging for better identification 
of anatomical structures: 

a) True            b)  False  

3. Radioisotopes production cycles 
in cyclotron are operated on 
demand for each patient: 

a) True            b)  False    

Answers are on page 2 

Think Safe 
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Welcome Note   (By Farouk Merhebi – EHSRM Director)       

 The first cyclotron was a device 
with 13 cm diameter, and was 
invented in 1929 by the Ameri-
can physicist Ernest Lawrence 
who was awarded in 1939             
the Noble Prize in Physics for  
his invention . 

 The cyclotron installed at AUB    
is 2.22 m high with 2m diameter 
and weighs 25 Tons.  

 New technologies has devel-
oped “mini-cyclotrons” that are 
capable of providing fast           
production of radioisotopes and 
providing patients' doses upon 
demand. 

 Cyclotron Facts 

As of September 2016, AUBMC  started operating its new cyclotron facility which encloses the second            
operational cyclotron in Lebanon; the first  being in Mount Lebanon Hospital. 

A cyclotron is a machine used to accelerate charged particles                    
of a stable isotope through an outward spiral path till they gain 
enough energy capable of producing radioactive isotopes when                       
they are bombarded against specific targets. A wide variety                      
of radioisotopes can be produced by a cyclotron; however,  the main 
intended application of the Cyclotron at AUBMC is to produce           
radioisotopes that are chemically synthesized to produce                    
specific radiotracers used for medical imaging purposes                       
in Positron Emission Tomography (PET) facility depending on the 
intended applications.  

AUBMC cyclotron facility is equipped with targets capable                     
of producing  4 main radioisotopes: Carbon-11, Nitrogen-13,           
Oxygen-15 and Fluore-18 which is the radioisotope used for the production of FDG, the most common              
radiotracer in PET imaging. The role of FDG for tumor imaging has been well recognized. Other radioisotopes 
are used in other applications like inflammatory, infection, neurologic and cardiac imaging. 

In addition to the cyclotron produced radioisotopes, the cyclotron facility is currently producing                        
another positron emitting radioisotope which is the Galium-68 produced through the use of                        
Germanium-68/Gallium-68 generator. The products of AUBMC cyclotron are intended to fulfill the needs            
of PET facility at AUB and other hospitals in Lebanon and the Region. 

The facility has been specially designed to reduce both occupational 
and general public radiation exposure risks. The cyclotron is enclosed 
into a 1.8 to 2 m thick concrete wall vault, and the produced               
radioisotopes are transported automatically through floor mounted 
pipes to the hot cell room where the radioisotopes are robotically 
manipulated for the production of specific radiopharmaceutical.               
The quality of the product is then checked before being distributed 
to PET facilities inside and outside AUBMC. 

In addition to the personal dosimeters provided to the cyclotron         
personnel, the cyclotron facility is equipped with security interlocks 
and radiomonitors that continuously monitor the emitted radiation 
exposure inside the cyclotron and on the roof at the ventilation exit.  

The Lebanese Atomic Energy Commission (LAEC) has performed exposure radiation surveillance testing             
and licensed the facility after proofing compliance with international recommended radiation levels.                       
EHSRM is constantly performing radiation measurements to monitor changes upon occurrence. 

 

http://www.aub.edu.lb/facilities/ehsrm/Documents/20161006_wasteguide_arabic.pdf
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                                                                         EHSRM in Action Latest Activities 

1. b. The generated radioactive 
waste in cyclotron facility             
is  composed of short lived            
radioisotopes and it is usually 
stored on site for few days till 
total decay. 

2. b. PET imaging is a functional              
modality used to measure                 
the concentration of radioiso-
topes within tissues rather than 
the visualization of anatomical 
structures. Abnormalities are 
usually manifested as areas           
of increased uptake of radioiso-
topes. In PET-CT, images are           
usually coupled to Computed 
Tomography images for exact 
anatomical  localization.    

3. b. Radioisotopes production  
cycles  in cyclotron run in batches 
of Curries  (Ci) whereas patients’ 
doses tend to be 1000 time   
smaller: in mCis. 

The Environmental and Chemical Safety Unit conducted training on chemical handling for Nursing, Biology               
and Agriculture students, EERC and DTS RAs and GAs; conducted safety training for Architecture students;              
conducted construction safety inspections in DTS and Bechtel; conducted beach safety inspections;                            
conducted laboratory safety inspections in Chemistry; reviewed CSSD policy on hydrogen peroxide sterilization;                
reviewed requisitions related to chemicals’ purchasing; is conducting an occupational risk assessment for PPD 
shops; and is following-up on the action plan developed to improve health and safety at PEMC  shops. 

The Health Physics Services Unit offered radiation safety trainings for FAFS students; coordinated a RSC meeting;   
reviewed the laser policy in the Operating Room; prepared the radiation safety report for presentation in FMSC; 
performed leak testing for sealed radioactive materials; implemented radiation safety requirements for Sirtex                 
and Lutetium patients; followed-up on LAEC licensing requirements; prepared import documents for LAEC                  
and supplying companies; performed quality control on dose calibrator in Nuclear Medicine; reviewed the                  
sterilization requirements for feeding bottles and teats; and provided requirements for the calibration laboratory.  

The Life and Fire Safety Unit took part in coordination and site meetings and performed several site inspections            
in the Academic and Clinical Center (ACC) project; reviewed stair details submittal, L9 and L2 Emergency lighting, 
and Fire Alarm, and L1 HVAC shop drawings, and the material submittals of the EZ path units, transfer               
windows and façade insulation of ACC; inspected the installation and witnessed the pressure testing of sprinkler 
piping layout in the Basement of the DTS Project; conducted several inspections related to EHS&RM chemical            
waste storage prefabs; cleared the management career center project – OSB; conducted a Life safety Code            
Review of the Masri Institute and met with the consultant to discuss the conveyed requirements; conducted fire 
safety training sessions for Dorm residents; reviewed Lab 502 – Agriculture Wing A, and IT Offices – OSB;                                
and reviewed several public events.  

The Occupational Safety Unit conducted two fire drills for the night shift staff; made progress in the                         
development of the online incident report e-form with the IT and other concerned departments; provided fire 
training to the volunteers of the children cancer center; assisted the pharmacy department in a toxic spill control 
and cleanup; collected and compiled facilities’ data for support services from different department and surveyed 
all areas to document current facilities’ capacity; answered multiple safety related concerns including chemical                    
and pharmaceutical waste handling and disposal, portable fire extinguisher distribution.  

The Sanitation and Biosafety Unit conducted fit testing for Nursing, Pharmacy, Plant Engineering and medical 
staff; arranged for the collection and testing of beach water samples; arranged for collection and testing              
of AUBMC and campus water samples; conducted food safety inspection in cafeterias on campus; commissioned 
and tested biosafety  cabinets and responded to several inquiries related to cabinets at AUBMC; offered biosafety 
& HAZMAT training sessions for DTS, EERC, Nutrition, Agriculture and Biology RAs & students; followed-up               
on biohazardous waste management on campus including DTS inspection and the purchase of biohazardous 
waste truck; and reviewed CSD policies.  

The Risk Management Unit followed-up on many inquiries related to injuries and incidents; offered training               
regarding sharps’ safety and incidents’ reporting for AUBMC staff; met with several departments at AUBMC                      
in preparation for the incident report automated form; and coordinated with OIP regarding response procedures 
during emergencies.  
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Answers to “Think Safe” 

Main Radioisotopes Produced by a Cyclotron 
The main radioisotopes that are produced by a cyclotron have  short half-lives.                      
Half-life is the time required for the decay of half of the activity of  a certain radioisotope.  
The short half-life of the produced radioisotopes is the main limitation for PET imaging and            
is the reason why the imaging PET facility needs to be as close as possible to the production 
cyclotron. With some radioisotopes like in the case of Oxygen-15 which has a half-life               
of 2 min, the radioisotope needs to be pumped directly from the cyclotron  to the scan room.  

Safety in the Spotlight                                                 Eye Injuries 

Eye injuries might occur in the workplace in the presence of potential hazards such as projectiles (dust, concrete, metal, wood             
and other particles), chemicals (splashes and fumes); radiation (especially visible light, ultraviolet radiation, heat or infrared                
radiation, and lasers); and blood borne pathogens (hepatitis or HIV) from blood and body fluids. 
To prevent eye injuries, workplace hazards should be identified and eliminated using machine guards, work screens or other             
engineering controls. The use of proper eye protection (safety glasses, goggles, face shields, and full face respirators) is essential.      
For people wearing prescription glasses, eye protection that fit over prescription glasses are available. EHSRM can assist in the          
selection of the appropriate personal protective equipment based on workplace hazards. In case of emergency, follow these steps: 

 Chemical or biological splash in the eye: Immediately flush the eye with water for at least 15 minutes. Seek immediate medical attention. 

 Speck in the eye: Don’t rub the affected eye and flush it with lots of water. Consult a doctor if the speck doesn’t wash out, or if pain or redness continues. 

 Cuts, Punctures, and Foreign Objects in the Eye: Unlike with specks of dust or metal, be sure not to wash out the affected eye and don’t try to remove               
the foreign object. Seek immediate medical attention. 

Cyclotron              
Radioisotope 

Half-Life             
(min) 

C-11 20 

F-18 110 

N-13 10 

O-15 2 


