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Platforms 

To facilitate research covering a wide variety of scientific 

fields, the Doctorate School of Science and Technology in 

the Lebanese University has established three research 

Platforms in three main disciplines Environment, Bio-

technology and Nanosciences.  

The first platform specialized in environmental sciences 

is built on Rafic Hariri University Campus in Beirut.  

The second platform for biotechnology is located in Trip-

oli (North Lebanon Campus). 

The third platform specializing in Nanosciences in located 

in the Fanar Campus.  

Platforms are considered as a part of the research struc-

ture related to the Doctorate School.  



 

Platform for Research and Analysis in 

Environmental Sciences  

The Platform for Research and Analysis in En-

vironmental Sciences (PRASE) is a 1000 m2 

facility located in Hadath campus. It has been 

functioning since December 2009 and 

equipped with the newest technology.  

The platform established new materials, de-

vice structures for chemical and physical anal-

ysis as well as for molecular and cellular biology. It serves re-

search in most disciplines (biology, geology, hydrochemistry, 

health sciences, engineering). Its aims are focalized on many 

goals:  

- The Platform is open to the entire Lebanese university commu-

nity and to other research communities in the country in many 

fields (industry, environment, energy, material sciences, …)  

- Analysis services  

- Fellowship and training mission for Ph. D. and master students  

- Cooperation mission between scientific research groups.  

PRASE is destined to complete other specialized research groups 

and laboratories in the Lebanese university and provide joints for 

multi-disciplinary cooperative research. The Platform is dotted 

with sophisticated instruments such as X ray diffraction, NMR 

spectrometer, FT-IR and Fluorescence spectrometer and other 

equipment. Introducing new equipment and upgrading are orga-

nized as a function of scientific need.  



 

PRASE Equipment 



 

X-RAY POWDER DIFFRACTION 

 

 

The Concept of X-Ray 
Diffraction 

When X-rays interact with a 
crystalline Phase, one gets a 
diffraction pattern. The X-ray 
diffraction pattern of a pure 
substance is like a fingerprint of 
the substance. The powder 
diffraction method is thus ideally 
suited for characterization and 
identification of polycrystalline 
phases.  

 

The Goniometer 

The mechanical assembly that makes up the sample holder, 

detector arm and associated gearing is referred to as goniometer. 

The distance from the X-ray focal spot to the sample is the same 

as from the sample to the detector. If we drive the sample holder 

and the detector in a 1:2 relationship, the reflected diffracted 

beam will stay focused on the circle of constant radius. The 

detector moves on this circle.  

 



Diffraction Spectrum 

A typical diffraction spectrum consists of a plot of reflected 
intensities versus the detector angle. 

At PRASE, the top-notch D8 Focus by Bruker is used as the 
equipment of choice for X-Ray diffraction. 

 

Fields of Applications 
 Identification of crystalline phases for various industries 

 Characterization of mining slags and tailings 

 Characterization of complex ores 

 Characterization of environmental samples 

 Characterization  of new synthetic materials developed for 
various industrial and technological applications (batteries, 
catalyst, and magnetic  materials) 

 Characterization of synthetic analogue materials developed to 
model natural materials that are important in natural processes 

 Characterization of natural and transformed fuels and 
combustion products  

 Mineralogical analysis 
 Forensic consultations related to materials such as glass, metal 

fillings, residues, and suspected contaminants 



PORTABLE X-RAY FLUORESCENCE ANALYZER 

The Concept of XRF 

XRF (X-ray fluorescence spectrometry) is a non
-destructive analytical technique used to identi-
fy and determine the concentrations of ele-
ments present in solid, powdered and liquid 
samples. An XRF spectrometer measures the 
individual component wavelengths of the fluo-
rescent emission produced by a sample when 
irradiated with X-rays. 

The Niton® XL2 Series XRF Analyzer offers high performance and 
advanced electronics. Sealed against moisture and dust with 100% 
embedded software tools, these analyzers are lightweight yet rug-
gedly built to withstand the harshest environments. 

Fields of Applications 
 research in igneous, sedimentary, and metamorphic petrology 

soil surveys 
 mining and metallurgy (e.g., measuring the grade of ore, quality 

control) 

 cement production, ceramic and glass manufacturing 
 environmental studies (analyses of particulate matter on air fil-

ters) 

 petroleum industry (e.g., sulfur content of crude oils and petrole-
um products) 

 field analysis in geological and environmental studies  

  

X-Ray fluorescence is particularly well-suited for investigations 
that involve bulk chemical analyses of trace elements (in abun-
dances >1 ppm; Ba, Ce, Co, Cr, Cu, Ga, La, Nb, Ni, Rb, Sc, Sr, Rh, U, V, 
Y, Zr, Zn) in rock and sediment - detection limits for trace elements 
are typically on the order of a few parts per million. 

 

 

 

 

 

 

 



 

 

 

 

 

 

ZETA METER 

The Concept of Zeta Potential 
Zeta potential can help you understand 
and control colloidal suspensions. Exam-
ples include complex biological systems 
such as blood and functional ones like 
paint. Colloidal suspensions can be as thick 
as paste (like cement) or as dilute as the 

turbidity particles in a lake. In many cases, the performance of a 
suspension can be improved by understanding the effect of colloi-
dal behavior on such properties as viscosity, settling and effective 
particle size. 
We can often tailor the characteristics of a suspension by under-
standing how individual colloids interact with one another. At 
times we may want to maximize the  repulsive forces between 
them in order to keep each particle discrete and prevent them 
from gathering into larger, faster settling agglomerates. Examples 
include pharmaceuticals and pastes. Sometimes we have the oppo-
site goal and want to separate the colloid from the liquid. Remov-
ing the repulsive forces allows them to form large flocs that settle 
fast and filter easily. Viscosity is another property that can be mod-
ified by varying the balance between repulsion and attraction. 
Zeta potential (ZP) is a name that we give to the electrical voltage 
difference between the surface of each colloid and its suspending 
liquid. The potential is caused by the surface charge, so it’s a fairly 
direct measure of your efforts to modify the suspension. 
Zeta-Meter System 4.0 is a simple, reliable and accurate instrument 
to measure electrophoretic mobility and zeta potential.  

Fields of Applications 
Zeta potential measurement is used for: 

Water and wastewater, Coagulation, Minerals and ores, Clays and 
drilling fluids ceramics, Coal, Dairy products, Detergents, Dry pow-
der technology, Dyestuffs, Emulsions, Pigments, Fibers, Pharma-
ceuticals, Paints, Latex production, Petrochemicals and petroleum, 
Photographic emulsions, Papermaking 

 



 

 

 

 

 

 

LASER DIFFRACTION 

The Concept of Laser Diffrac-
tion 
The central idea in laser diffraction is 
that a particle will scatter light at an 
angle determined by that particle’s size. 
Larger particles will scatter at small 
angles and smaller particles scatter at 

wide angles. A collection of particles will produce a pattern of scat-
tered light defined by intensity and angle that can be transformed 
into a particle size distribution result. 
The Horiba LA-950 instrument used at PRASE combines the most 
popular modern sizing technique with state of the art refinements 
to measure wet and dry samples measuring 10 nanometers to 3 
millimeters.  
The LA-950 laser diffraction instrument consists of two light 
sources (1 & 2), a sample handling system to control the interac-
tion of particles and incident light, 
and an array of high quality photodi-
odes (3 & 4) to detect the scattered 
light over a wide range of angles- as 
shown below. The scattered light 
collected on the detectors is used to 
calculate the particle size distribu-
tion of the sample . 

Fields of Applications 
Particle size distribution measurement is used for: organic matter 
aggregates that accumulate pollutants, studies of raw materials 
and clay fractions in ceramic industries, important applicability in 
both chemical and pharmaceutical industries (polymer suspen-
sions), nanoparticles, pigments used in tonners, inks, and paint in-
dustries. applications in wastewater treatment.  
Particle Size Analyzers are also used in quality control, process ma-
terial evaluation, and development in abrasives, cement, colloids, 
cosmetics, food and beverage, proteins, road materials, soil and 
sediments, and,  polymer and plastics.  

 



 

 

 

 

 

 

FOURIER TRANSFORM INFRARED SPECTROMETER 

The Concept of FT-IR 
In infrared spectroscopy, IR radiation is 
passed through a sample. Some of the 
infrared radiation is absorbed by the 
sample and some of it is transmitted. 
The resulting spectrum represents the 
molecular absorption and transmission, 

creating a fingerprint of the molecules. Like a fingerprint no two 
unique molecular structures produce the same infrared spectrum. 
This makes infrared spectroscopy useful for several types of analysis.  

PRASE uses the modern powerful JASCO 6300 FTIR spectrometer. 

 

Fields of Applications 
Materials evaluation and identification 
 Organic compounds 
 Structure of many inorganic compounds 
 Deformulations 
 Forensics 
 Material homogeneity 
 Identification of polymers, plastics, and resins 
 Analysis of formulations such as insecticides and copolymers 
Failure analysis 
 Micro-contamination identification 
 Adhesive performance 
 Material delamination 
 Corrosion chemistry 
Quality control screening 

 "Good" to "bad" sample comparison 
 Evaluation of cleaning procedure effectiveness 
 Comparison of materials from different lots or vendors 

 

 



 

 

 

 

 

 

UV-VIS SPECTROPHOTOMETER 

The Concept of UV-Vis 
Spectrophotometry 

Many chemical species absorb light 
in either the visible or ultra violet 
region of the electromagnetic spec-
trum. This absorption is caused by 

the changing electron energy levels in the molecule and is therefore 
characteristic of the molecular structure. The technique is particular-
ly useful for performing rapid quantitative concentration measure-
ments of organic or inorganic species in a solution.  

At PRASE, a single beam SP2000-UV spectrophotometer  is used. 

Fields of Applications 

A UV-Vis spectrophotometer  is used for: 
 
- Detection of Impurities 
- Structure elucidation of organic compounds. 
- Quantitative analysis 
- Qualitative analysis 
- Chemical kinetics 
- Quantitative analysis of pharmaceutical substances 
 
Example applications include: 
The determination of food colors in mixtures 
Multi-component analysis of vitamin mixtures  
Automation of good manufacturing practice requirements 

 

 

 

 



 

 

 

 

 

 

FLUORESCENCE SPECTROSCOPY 
The Concept of Fluores-
cence Spectroscopy 
Fluorescence spectroscopy ana-
lyzes fluorescence coming from 
fluorescent molecules in a sam-
ple. A beam of light excites the 
electrons in molecules of certain 
compounds and provokes emis-
sion light of a lower energy, typ-
ical, but not necessarily, in the 
visible light.  

An emission map is measured by recording the emission spectra re-
sulting from a range of excitation wavelengths and combining them 
all together.  
At PRASE, a Hitachi Hi-Tech F2700 Fluorescence Spectrometer is 
used. This  instrument  is highly sensitive and provides a wide dy-
namic range hence effectively analyzing low concentration and small 
volume samples.  

Fields of Applications 
Chemistry 
Solvent and temperature effects on reactions, Quantum yields, Dipole 
moments, Ligand effects, Cryogenic  phenomena 
Biology 
Trans-membrane protein transfer, Characterization of photorecep-
tors, Gene-expression via molecular beacons, Binding curves of pro-
teins, Fluorescent corals, Conformational rotamers 
Medicine, Cosmetics, Pharmaceuticals 
Free vs. Complex drug analysis, Kinetic determination of vitamins, 
Screening of bioassays, Tooth decay 
Food Science, Agriculture, Environment 
Increasing  crop yields, Water quality, Analytical determination of 
hazardous wastes 
Industry and Security 
Textiles, Organic LEDs, Explosives, Sol-gel processes, Bioactive sur-
faces 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

LIQUID CHROMATOGRAPHY MASS SPECTROMETRY 

The Concept of LC-MS 
This is an analytical chemistry technique 
that combines the physical separation 
capabilities of liquid chromatography 
with the  mass spectrometry. 

The sample to be analyzed or separated 
is introduced in small volumes into the 
stream of mobile phase. The solution 
moved through the column is slowed by 
specific chemical or physical interac-
tions with the stationary phase. the sam-

ple separated is introduced to the MS. The MS principle consists of 
ionizing chemical compounds to generate charged molecules and 
measuring their mass-to-charge ratios to determine masses of mole-
cule fragments.  

At PRASE, we use a combination of HPLC ELITE- Lachrom Hitachi 
and Bruker Daltonics' mass spectrometers.  

Fields of Applications 
 Pharmacology 
 Paints 
 Polymers 
 Oils 
 Petro chemistry and organometallic industries 
 Research laboratories in biology, biochemistry, medicine, chemis-

try, and environmental sciences 
 Protein analysis 
 Clinical diagnostics 
 Drug metabolism studies 

 Food/environmental applications 

 

 



 

 

 

 

 

 

FLAME PHOTOMETER 

The Concept of a Flame Photometer 
Flame photometry (more accurately called flame 
atomic emission spectrometry) is a branch of 
atomic spectroscopy in which the species exam-
ined in the spectrometer are in the atomic form. 
Atoms under investigation are excited by light. 
Emission techniques measure the intensity of 
light that is emitted as electrons return to the 
lower energy levels. 
Flame photometry is suitable for qualitative and 

quantitative determination of several cations, especially for metals 
that are easily excited to higher energy levels at a relatively low flame 
temperature (mainly Na, K, Rb, Cs, Ca, Ba, Cu). 
This technique uses a flame that evaporates the solvent and atomizes 
the metal and then excites a valence electron to an upper energy 
state. Light is emitted at characteristic wavelengths for each metal as 
the electron returns to the ground state that makes qualitative deter-
mination possible. Flame photometers use optical filters to monitor 
for the selected emission wavelength produced by the analyte species. 
Comparison of emission intensities of unknowns to those of standard 
solutions allows quantitative analysis of the analyte metal in the sam-
ple solution. 
At PRASE, the Sherwood 420 dual  channel flame photometer is used. 
It allows both Sodium, Potassium, and Lithium to be calibrated, meas-
ured and displayed simultaneously.  
 

Fields of Applications 
Flame photometers have many applications the following fields:  
Beverage, Chemical Manufacture, Clinical samples, Fertilizer, Food, 
Mineral Extraction, Oil industry, Paper industry, Pharmaceuticals, 
Soil analysis, Utilities 
Examples include, but not limited to determination of alkalis in ce-
ment, in biological fluids, in milk, in soils, in silicates, in minerals and 
ores, in raw pine oil, in flue oil, in plant derived resins, in greases, in 
fruit juice, in biscuits, … 

 

 

 

 

 



 

 

 

 

 

 

ATOMIC ABSORPTION SPECTROMETRY 
 
The Concept of 
AAS 
Atomic absorption spec-
troscopy (AAS) deter-
mines the presence and 
concentration of metals 

in samples. Metals include Fe, Cu, Al, Pb, Ca, Zn, Cd and many more.  
In their elemental form, metals will absorb ultraviolet light when they 
are excited by heat. Each metal has a characteristic wavelength that 
will be absorbed. The AAS instrument looks for a particular metal by 
focusing a beam of UV light at a specific wavelength through a flame 
and into a detector. The sample of interest is aspirated into the flame. 
If that metal is present in the sample, it will absorb some of the light, 
thus reducing its intensity. These instruments measure the change in 
intensity. A computer data system converts the change in intensity 
into an absorbance. 
At PRASE, we use the state of the art WFX-210 AAS system that oper-
ates in two modes: flame and graphite furnace.  

 
Fields of Applications 
Metallurgy, Agriculture, Petroleum oil, Chemistry, Medicine, Food, Bi-
ochemistry, Environmental industries, Environmental protection, 
Food sanitation, Agricultural soil, Geology 

 

 

 

 

 



 

 

 

 

 

 

NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY 

The Concept of NMR 
Nuclear Magnetic Resonance (NMR) is a 
research technique that exploits the mag-
netic properties of certain atomic nuclei to 
determine physical and chemical proper-
ties of atoms or the molecules in which 
they are contained. It can provide detailed 
information about the structure, dynam-

ics, reaction state, and chemical environment of molecules. 
At PRASE,  the solution of choice is the Bruker Avance III 300.  
Measurement and analysis: 

1D-NMR 

 (13C, 1H, 10B, 19F*, 31P*, and 29Si, DEPT…) 
2D-NMR 

two-dimensional COSY, NOESY, TOCSY, heteronuclear correlation 
experiments, such as HSQC, HMQC and HMBC. 
 

Fields of Applications 
-Analytical chemistry.- provide useful data regarding the type, 
quantity and arrangement of different atoms in chemical systems, 
liquids and solids. 
-Drug research and fabrication. 
-Protein NMR - which has become an important technique in struc-
tural biology. 
-Dynamics measurement- can be used to determine the equilibri-
um and the rate constants which can be used to calculate the thermo-
dynamic parameters of the system. 
-Monitoring and optimizing dynamic reactions and processes in 
industrial processes. Content and purity checks use NMR spectrosco-
py to monitor the quality and purity of batches of certain types of 
manufactured products, and to determine the composition of mix-
tures. . 
-Cell metabolism- NMR allows these types of studies to be carried 
out non-invasively, as it can be used to detect the presence of metab-
olites and chemical energy produced by cells. 
 

 

 

 

 

 



 

 

 

 

 

 

INDUCTIVELY COUPLED PLASMA MASS  

SPECTROMETRY  

The Concept of ICP-MS 
Inductively Coupled Plasma Mass Spec-
trometry (ICP-MS) is an analytical tech-
nique used for elemental analysis. 
 An ICP-MS combines a high tempera-
ture plasma source with a mass spec-
trometer. The ICP source converts the 
sample to ions. These ions are then sepa-

rated and detected by the mass spectrometer. It can simultaneously 
measure most elements in the periodic table and determine analyte 
concentrations down to parts per trillion (ppt), level. 
In trace elemental analysis, the method has advantages of high speed, 
precision and sensitivity.  At PRASE, we use a Thermo Fisher Scientific 
X Series 2 ICP-MS instrument.  
 

Fields of Applications 
Environmental Analysis  
Air Monitoring, Industrial Hygiene, Soil and Water Analysis 
Materials Science  
Art Restoration, Bio-Materials, Carbon, Cement, Ceramics and Glass, 
Chemicals, Energy, Medical Implants, Metallurgy, Microelectronics 
and Semiconductor, Nanotechnology, Paints and Coatings, Paper and 
Printing, Polymers 
Food Safety and Testing  
Allergens, Authenticity and Traceability, Beverage and Drinking Wa-
ter, Chemical Contaminants, Food Processing, Microbiological Organ-
isms, Non-targeted Screening, Physical Contaminants, Quality Control, 
Trace Elements 
 

 

 

 

http://www.thermoscientific.com/ecomm/servlet/applicationscatalog_11152_P10495||11522_89694_-1_1
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http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11423&categoryId=95941
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11632&categoryId=95951
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11521&categoryId=95950
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11627&categoryId=95944
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11639&categoryId=95949
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11639&categoryId=95949
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11425&categoryId=95948
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11457&categoryId=95947
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11537&categoryId=95946
http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11537&categoryId=95946
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http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11721&categoryId=89085
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http://www.thermoscientific.com/ecomm/servlet/applicationscatalog?storeId=11152&langId=-1&taxonomytype=1&navigationId=11434&categoryId=80913


 

 

 

 

 

 

GAS CHROMATOGRAPHY MASS SPECTROMETRY 

The Concept of GC-MS 
Gas chromatography–mass spectrometry (GC
-MS) is a method that combines the features 
of gas chromatography and mass spectrome-
try to identify different molecules within a 
test sample. 
GC analysis allows to separate all of the com-
ponents in a sample and provides a repre-
sentative chromatogram output. MS identifies 

substances by electrically charging the specimen molecules, accelerat-
ing them through a magnetic field, breaking the molecules into 
charged fragments and detecting the different charges.  A spectral plot 
specific to each molecule displays the mass of each fragment.   
The GC device is generally a reliable analytical instrument.   However, 
it can’t not be used for reliable identification of specific substances.  
The MS instrument provides specific results but produces uncertain 
qualitative results.  When an analyst uses the GC instrument to sepa-
rate compounds before analysis with an MS instrument, a complemen-
tary relationship exists.  The technician has access to both the reten-
tion times and mass spectral data.   
At PRASE, a  Thermo Scientific  ISQ Single Quadrupole GC-MS is used.  
Fields of Applications 
Environmental Analysis 
Air Monitoring, Industrial Hygiene, Radiation Measurement and Safe-
ty, Soil Analysis, Water Analysis, WEEE/RoHS 
Food Safety and Testing 
Allergens, Authenticity and Traceability, Beverage and Drinking Wa-
ter, Chemical Contaminants, Food Processing, Non-targeted Screening, 
Quality Control 
And many other fields... 

 
 

 

 



 

 

 

 

 

 

SCANNING TUNNELING MICROSCOPE 

The Concept of STM 
A scanning tunneling microscope 
(STM) is an instrument for imaging 
surfaces at the atomic level. The 
STM is based on the concept of 
quantum tunneling. When a con-
ducting tip is brought very near to 
the surface to be examined, a bias 
(voltage difference) applied be-

tween the two can allow electrons to tunnel between them.  
The resulting tunneling current is a function 
of tip position, applied voltage, and the local 
density of states of the sample. Information is 
acquired by monitoring the current as the 
tip's position scans across the surface, and is 
displayed in image form. 
At PRASE, we use a NAMA-STM.  
 

Fields of Applications 
1–Nanotechnology: Performs imaging on the 
atomic scale, can also be used as an atomic-
scale tool to assemble atomic structures, ma-
nipulate molecules, and induce chemical reac-
tions including the synthesis and dissociation (forming and breaking 
bonds) of individual molecules. 
2-Microbiology: Analysis of microbiological specimens such as virus-
es, bacteriophages, and ordered bacterial surface layers and mem-
branes. 
3-Chemical Biology: Analysis for the conducting or semi-conducting 
substrate. 
4- Characterization of particles: By providing atomic-scale images, as 
well as insights into functional characteristics, of surfaces. 
5-Biotechnology: Through the investigations of biological macromole-
cules such as DNA and proteins.  
 

http://en.wikipedia.org/wiki/Quantum_tunneling
http://en.wikipedia.org/wiki/Biasing_(electronics)
http://en.wikipedia.org/wiki/Local_density_of_states
http://en.wikipedia.org/wiki/Local_density_of_states


 

 

 

 

 

 

ION CHROMATOGRAPHY  

The Concept of Ion Chromatog-
raphy 
Ion chromatography (IC) is a subset of liq-
uid chromatography applied to the deter-
mination of ionic solutes, such as inorganic 
anions, cations, and low molecular-weight 
organic acids and bases.  
The ion chromatography is used for analy-
sis of aqueous samples in parts-per-million 

(ppm) quantities of common anions (such as fluoride, chloride, nitrite, 
nitrate, and sulfate and common cations like lithium, sodium, ammoni-
um, and potassium) using conductivity detectors. The chromatography 
also has the capability to analyze aqueous samples for parts per-billion 
(ppb) quantities of hydrazine, monomethylhydrazine (MMH), and un-
symmetrical dimethylhydrazine (UDMH).  
 
At PRASE, a Shimadzu CBM-20A Prominence IC chromatograph is 
used.  

 
Fields of Applications 
 Measure concentrations of major anions, such as fluoride, chloride, 

nitrate, nitrite, and sulfate, as well as major cations such as lithium, 
sodium, ammonium, potassium, calcium, and magnesium in the 
parts-per-billion (ppb) range. 

 Drinking water analysis for pollution and other constituents 
 Determination of water chemistries in aquatic ecosystems 
 Determination of sugar and salt content in foods 
 Isolation of select proteins 

 

 

 



 

 

 

 

 

 

ABSORBANCE MICROPLATE READER 

The Concept of an  
Absorbance Microplate 
Reader 

Microplate readers are laboratory 
instruments designed to detect bio-
logical, chemical or physical events of 

samples in microtiter plates (flat plates with multiple "wells" used as 
small test tubes (pictured)). Absorbance detection mode for micro-
plate assays works in the following way: a light source illuminates the 
sample using a specific wavelength (selected by an optical filter), and 
a light detector located on the other side of the well measures how 
much of the initial (100 %) light is transmitted through the sample: 
the amount of transmitted light will 
typically be related to the concentra-
tion of the molecule of interest.  
The Bio-Tec ELx800 Absorbance Mi-
croplate Reader used at PRASE uses 
a 96-well (8 by 12 matrix) with a 
wavelength range of 400 to 750 nm.   

 
Fields of Applications 
The ELx800  Microplate Reader sup-
ports a multitude of absorbance assay categories including: 
 ELISAs and Immunoassays (presence of antigen or antibody in the 

sample) 
 Nucleic Acid (DNA) Quantitation 
 Protein Quantitation 
 Endotoxin Detection 
 Reporter Gene Assays 
 Cell Viability, Proliferation, and Cytotoxicity 
 Enzyme Assays 
 Phosphotases/Kinases 
 Microbial Growth 
 

 

 

 

 

 



 

 

 

 

 

 

REAL-TIME PCR 

The Concept of a PCR 
In molecular biology, real-time polymerase chain 
reaction (Real-time PCR) is a laboratory technique 
which is used to amplify and simultaneously quan-
tify a targeted DNA molecule. For one or more spe-
cific sequences in a DNA sample, Real Time-PCR 
enables both detection and quantification. The 

quantity can be either an absolute number of copies or a relative 
amount when normalized to DNA input or additional normalizing 
genes. The procedure’s key feature is that the amplified DNA is detect-
ed as the reaction progresses in real time. In real time PCR, DNA bind-
ing dyes are used as fluorescent reporters to monitor the real time 
PCR reaction. The fluorescence of the reporter dye increases as the 
product accumulates with each successive cycle of amplification. By 
recording the amount of fluorescence emission at each cycle, it is pos-
sible to monitor the PCR reaction during exponential phase. 
Line-Gene 9600 used at PRASE is the newest product of Bioer's Real-
Time PCR detection system family. 
Fields of Applications 
Diagnostic real-time PCR is applied to rapidly detect nucleic acids that 
are diagnostic of, for example, infectious diseases, cancer and genetic 
abnormalities. The introduction of real-time PCR assays to the clinical 
microbiology laboratory has significantly improved the diagnosis of 
infectious diseases, and is deployed as a tool to detect newly emerging 
diseases, such as new strains of flu, in diagnostic tests. 
Real-time PCR is also used by microbiologists working in the fields of 
food safety, food spoilage and fermentation and for the microbial risk 
assessment of water quality (drinking and recreational waters) and in 
public health protection. 
In research settings, real-time PCR is mainly used to provide quantita-
tive measurements of gene transcription. The technology may be used 
in determining how the genetic expression of a particular gene chang-
es over time, such as in the response of tissue and cell cultures to an 
administration of a pharmacological agent, progression of cell differ-
entiation, or in response to changes in environmental conditions. 

 

 



 

 

 

 

 

 

ELECTROPORATOR 

The Concept of an  
Electroporator 
Electroporation is an efficient mean of 
transferring macromolecules such as DNA 
into bacteria or yeast strains. Electro-
poration is the process of applying high 
voltage electric field pulses of short dura-

tion to create temporary holes or pores in the membrane of cells. 
These pores are generally large enough to allow macromolecules to 
diffuse into the cell. Upon removal of the electric field and a period of 
recovery, these pores reseal and the DNA is free to become tran-
scribed and replicated within the cell. 
The Eppendorf 2510 Electroporator contains a capacitor that can be 
selectively charged to a voltage between 200 and 2,500 volts. This ca-
pacitor is then discharged into a resistor to create an exponential dis-
charge curve. The expo-
nential pulse created by 
the system is applied to a 
small disposable cuvette 
containing a biological 
sample. 
The results of the electro-
poration can be trans-
ferred to a printer or a 
PC. 
 

Fields of Applications 
In molecular biology, the process of electroporation is often used for 
the transformation of bacteria, yeast, and plant protoplasts.  
This procedure is also highly efficient for the introduction of foreign 
genes in tissue culture cells, especially mammalian cells. For example, 
it is used in the process of producing knockout mice, as well as in tu-
mor treatment, gene therapy, and cell-based therapy. The process of 
introducing foreign DNAs into eukaryotic cells is known as transfec-
tion. 
 

 

 

 

 

 



 

 

 

 

 

 

DIGITAL SONIFIER 

The Concept of a Sonifier 
Cell disruption is a method or process for re-
leasing biological molecules from inside a cell. 
The Branson 250 Digital Sonifier Cell Disrup-
tor  uses cellular sonication method for cell 
disruption; it applies ultrasound to the sam-
ple. In principle, the high-frequency is gener-
ated 
elec-

tronically and the mechanical 
energy is transmitted to the 
sample via a metal probe that 
oscillates with high frequency. 
The probe is placed into the 
cell-containing sample and the 
high-frequency oscillation 
causes a localized low pressure 
region resulting in cavitation 
and impaction, ultimately 
breaking the DNA.  
 

Fields of Applications 
The Sonifier product line, origi-
nally established as the benchmark in cell disruption, has become a 
liquid processing workhorse in the laboratory. Applications include: 
• Emulsification of immiscible liquids 
• Disaggregation and dispersion 
• Homogenization 
• Chip assay 
• Acceleration of reactions 
• Cell lysing 
• Processing DNA and proteins 
• Leaching and extraction 

 



 

 

 

 

 

 

INVERTED FLUORESCENCE MICROSCOPE 

The Concept of an Inverted 
Fluorescence Microscope 
Fluorescence microscopy follows the 
idea that a certain material can emit a 
special type of light or energy that may 
be visible under high magnification  
level.  
Inverted microscopes, on the other 
hand, are devices that have their eye 
piece protruding outward from the 

stage. Unlike the regular type of microscopes, where the stage is posi-
tioned directly below the eye piece, these types of microscopes have 
its frame and body constructed the other way around. With the invert-
ed design, the images are facing upward so they look into the bottom 
of the petri dish on the microscope stage. 
The inverted fluorescence microscope is the combination of an epi-
fluorescence microscope and an inverted tissue culture microscope. 
The living tissue culture specimen is contained within the petri dish 
and the bottom part is viewed. The epi fluorescence part of the micro-
scope consists of a high pressure mercury arc bulb as the illumination 
source. This light is passed through the dichoric fluorescence filter cu-
be. The cube has a filter allowing only certain excitation wavelengths 
to pass to reach the specimen. Light that reaches the specimen excites 
molecules and causes them to fluoresce. It is this emitted fluorescence 
that is picked up and imaged through the inverted fluorescence micro-
scope. Emission filters cut out all but the desired wavelengths to view. 
The type of fluorescence specimen, or the fluorescing dye used deter-
mines the type of excitation filter and emission filter to use. 
 
At PRASE, we use the state-of-the-art XDY-2 inverted fluorescence mi-
croscope.  

 

 

 

 



Fields of Applications 
1. Viewing cultured cells: Cultured cells have to be incubated so 
that they are grown properly. Plus, a special viewing chamber has 
to be used along. Because of these meticulous requirements of a 
cultured tissues, it cannot be viewed accurately under a regular 
microscope.  

 2. Live cell applications: While other types of microscopes can be 
used for the same purpose, the inverted fluorescence microscope 
is the more preferable one because of its complexity and better 
lighting system. 

 3. Fluid deposit analysis: In certain industrial applications, the 
mineral deposits and other inconsistencies in a certain fluid needs 
to be analyzed. Determining the debris inside a certain fluid is 
easier with inverted fluorescence microscopes. The frame and the 
technologies used with this device are the main things that makes 
it all possible.  

 4. Microscopic observations with long working distance required: 
A inverted fluorescence microscope has a working distance of as 
much as 80 millimeters. With this long distance, it is possible to 
manipulate the sample in the way the user requires. Manipulating 
the specimen while viewing it with an inverted fluorescence 
microscope is rather easy and convenient to do.  

 5. Pharmaceutical applications: In instances where certain 
medications have to be developed, the research is best done using 
a inverted fluorescence microscope. Certain medicines have to be 
cultured like tissues are cultured. Or if not, researchers have to test 
the workability of the medicine developed with the certain disease 
it is supposed to treat. To observe their interaction and for other 
special applications related to it, the stage of the inverted 
fluorescence microscope is the best place to do it. 



FLUORIMETER 

The Concept of a Fluorimeter 
A filter fluorimeter is a device used to 
measure parameters of fluorescence: 
its intensity and wavelength distribu-
tion of emission spectrum after excita-
tion by a certain spectrum of light. 
These parameters are used to identify 

the presence and the amount of specific molecules in a medium. 
In the fluorimeter, a light source emits light of an excitation wave-
length that is relevant to the compound to be measured. Filter fluo-
rimeters produce specific excitation and emission wavelengths by 
using optical filters. The filter blocks other wavelengths but trans-
mits wavelengths relevant to the compound. The light passes 
through the sample to be measured, and a certain wavelength is 
absorbed while a longer wavelength is emitted. The emitted light is 
measured by a detector. By changing the optical filter, different 
substances can be measured. 
The Jenway 6270 fluorimeter  have a sensitivity of 1μg/ml and 
measures wavelengths  in a range of 190 to 1100nm. 

Fields of Applications 
Filter fluorimeters are for fluorescence assay procedures with 
fixed excitation and emission wavelengths. 
They measure concentration levels of: NADH: NADPH, DNA, RNA, 
Protein: Peptides Aflatoxin, ATP, Fluorescein based labeling, Rho-
damine, Estrogen, Protease activity, Enzyme assays, Kinetic Inter-
cellular measurement, Amino Acids, Vitamins, Drug-metabolites, 
Steroids, etc., and fluorescence polarization measurements. 

 

 

 

 

 

 

 



 

 

 

 

 

 

BIOCHEMICAL OXYGEN DEMAND 

The Concept of BOD 
Biochemical oxygen demand (BOD) is the 
amount of dissolved oxygen needed by 
aerobic organisms in water to digest or-
ganic matter present in a water sample at 
given temperature over a specific time 
period. 
Respirometric methods provide direct 
measurement of the oxygen consumed by 

microorganisms from an air or oxygen-enriched environment in a 
closed vessel under conditions of constant temperature and stirring. 
Carbon dioxide produced by bacteria is chemically absorbed to the 
potassium hydroxide solution contained in the seal cup in the bottle. 
The result is a pressure drop in the system, which is directly propor-
tional to the BOD value. The BOD level is then displayed directly in 
mg/l. 
The Lovibond® sensor system OxiDirect® used at PRASE is a 6 sample 
system that allows precise measurement of BOD based on the mano-
metric principle. Manometric respirometers relate oxygen uptake to 
the change in pressure caused by oxygen consumption while main-
taining a constant volume.  
 

Fields of Applications 
 BOD is an expression for the quantity of oxygen required for bio-

logical degradation of organic matter in a waste water samples.  
 
 BOD measurement is  used as global parameter for the detection 

of biologically degradable organic matter in water.  
 

 

 

 

 

 

 



 

 

 

 

 

 

CHEMICAL OXYGEN DEMAND  

The Concept of COD 
In environmental chemistry, the chemical 
oxygen demand (COD) test is commonly 
used to indirectly measure the amount of 
organic compounds in water.  
It is expressed in milligrams per liter 
(mg/L), which indicates the mass of oxy-
gen consumed per liter of water. 
 
At PRASE, we use the Lovibond ET 125 
COD Reader. 

 
Fields of Applications 
COD is often used as a measurement to evaluate the OM in natural and 
wastewaters . COD has further applications in effluents of power 
plant , chemical manufacturing, commercial laundries, pulp & paper 
mills, and other effluents.  
 

 

 



 

 

 

 

 

 

TOTAL OXYGEN CONSUMPTION/TOTAL NITROGEN 
ANALYZER 

The Concept of TOC/
TN 
Total organic carbon (TOC) is 
the amount of carbon bound 
in an organic compound and 
is often used as a non-specific 
indicator of water quality or 
cleanliness of pharmaceutical 
manufacturing equipment. 

Total Nitrogen is the amount of nitrogen in organic compounds. A typ-
ical analysis for TOC measures both the total carbon present as well as 
the so called "inorganic carbon" (IC), the latter representing the con-
tent of dissolved carbon dioxide and carbonic acid salts. Subtracting 
the inorganic carbon from the total carbon yields TOC.  
At PRASE, a Scalar FormacsHT TOC/TN analyzer is used for liquid sam-
ples for measuring the amounts of both, carbon and nitrogen, and an 
extension PrimacsMcs is used for measuring TOC in solid samples.  
 

Fields of Applications 
 Monitoring final effluent 
 Increasing compliance with regulatory requirements 
 Measuring organic carbon and nitrogen in Process 
 Minimizing waste from process plants 
 Monitoring municipal waste treatment plants - influent and efflu-

ent 
 Monitoring surface water 
 Monitoring Process Breakthrough and Spills 

 

 

 

 

 



 

 

 

 

 

 

JAR TESTER 

The Concept of Jar Testing 
Jar testing is a method of simulating 
a full scale water treatment process. 
Because it mimics full-scale opera-
tion, system operators can use jar 
testing to help determine which 
treatment chemical will work best 
with their system’s raw water. 
Jar testing entails adjusting the 
amount of treatment chemicals and 

the sequence in which they are added to samples of raw water held in 
jars or beakers. The sample is then stirred so that the formation and 
development of floc can be watched just as it would be in the full scale 
treatment plant. The operator then performs a series of tests to com-
pare the effects of different amounts of flocculation agents at different 
pH values to determine the right size floc for a particular plant.  

 
Fields of Applications 
By performing jar tests, you can try alternative treatment doses and 
strategies without altering the performance of the full-scale treatment 
plant and easily compare the results of several different 
chemical treatments for time of formation, floc size, and settleability. 
Another important reason to perform jar testing is to save money. One 
of the common problems in water treatment is overfeeding or over-
dosing, especially with coagulants. This may not hurt the quality of 
water, but it can cost a lot of money.  

 

 



 

 

 

 

 

 

LIQUID WATER ISOTOPE ANALYZER 

The Concept of Liquid 
Water Isotope  
Analyzer 
Elements consist of atoms of 
different mass called isotopes. 
During the evaporation and 
condensation of water, the 
concentration of oxygen and 

hydrogen isotopes that make up the water molecule undergoes small 
changes.  
The stable isotopes of hydrogen and oxygen have a long history of use 
in hydrology and paleoclimatology. Two stable isotopes of hydrogen 
(1H and 2H) and three of oxygen (16O, 17O and 18O) occur naturally in 
waters. 
The history and pathway of water in different parts of the hydrologi-
cal cycle can be followed by the abundance of the stable heavy iso-
topes of hydrogen (2H) called deuterium, and oxygen (18O). In this 
way, water in different environments develops isotopic "fingerprints" 
with which it can be identified and its origins traced. 
A simple rule governs the partitioning of water isotopes in most hy-
drological processes: heavy isotopes occur preferentially in liquid (or 
solid) phases and the light isotopes in the gaseous phase. This parti-
tioning among the phases is at the root of most applications involving 
water isotopes, because it leads to progressive evolution of the water 
isotope composition of climatological air masses as they move across 

the surface of the earth 
gaining and losing mois-
ture. 
The LWIA-24d Analyzer 
provides measurements 
of 18O and 2H of water in 
liquid samples with un-
surpassed precision and 
speed. 



 

 

 

 

 

 

Fields of Applications 

 
 Hydrology  

Stable water isotopes provide an incredibly useful tool for estab-
lishing connectivity of water resources. Water isotopes are used as 
a component of mixing (estimate of the degree of mixing) and re-
charge (determine the location and proportion of water recharge) 
models. Isotope techniques are also used to determine the origins 
and ages of different water bodies. 

 Paleoclimatology 
Studying the modern geospatial and temporal distribution of pre-
cipitation water isotopes can improve our understanding of how 
features of the climate are represented in water isotope data. 

 Ecology 
Stable water isotopes are increasingly used in wildlife forensics 
studies, most commonly in studies of animal migration. Infor-
mation on the geographic origin of migrant animals is recorded in 
the stable water isotope composition of their body tissues 

 Groundwater Pollution  
Isotopes help track pollution. Pollution of surface water may be 
remedied by concerted prevention and controls, but it is more seri-
ous when pollution enters the groundwater. Polluted groundwater 
may remain in aquifers for centuries, even millennia, and is very 
difficult if not impossible to clean up. Isotope techniques can as-
sess the vulnerability of groundwater to pollution from the surface 
by determining how rapidly it moves and where it is being re-
charged. Surface sources of pollution can then be determined, e.g. 
natural, industrial, agricultural, or domestic. 

 
 

 
 



 

 

 

 

 

 

COAGULATION, FLOCCULATION, AND SETTLING  
PILOT PLANT 

The Concept of a  
Coagulation  
Flocculation Plant  
Coagulation - flocculation - 
settling processes are gener-
ally used for solid-liquid sep-
aration when natural settling 
speed is too slow to obtain a 
sufficient clarification.  

The coagulation and floccu-
lation processes eliminate 
suspended matter. Separa-
tion between clear water 

and solids is carried out by a decanter. 

The Elettronica Veneta FSEa/EV plant enables to study the coagulation, 
flocculation and settling processes simultaneously and it mainly con-
sists of a stirred feed tank, of two tanks for coagulant and flocculent, of 
a stirred coagulation tank, of a stirred flocculation tank and of a lami-
nar settler. 

Process control, data acquisition and supervision are automatically 
carried out by a microprocessor controller and by a specific control 
and supervision software that enables the remote control of various 
operational parameters. 

 

Fields of Applications 

• Coagulation 

• Flocculation 

• Settling velocity 

• Efficiency of the coagulants and flocculants 

• Laminar decanters 

• Optimization of the coagulation – flocculation and settling processes 
 

 
 

 

 

 



 

 

 

 

 

 

GLOBAL ANALYSIS PARAMETERS, SAMPLE  
PREPAPRATION AND PRESERVATION APPARATUS 

 

 Ultra-low temperature freezer (-50°C to –86°C) 

 

 

 

 Cell culture incubator 

 

 

 

 

 High performance centrifuges 

 

 

 

 Rotary evaporator for extraction and separa-
tion applications 

 

 

 

 Gel dryer particularly used for  
  sequencing gels 

 

 

 

 Freeze drier system for water removal under sub-
limation 

 

 
 Controlled temperature water bath 

 Programmable ovens and muffle furnaces 

 Sterilizers  

 



 

Research Platform in the Sciences of 

Nanotechnology 

The platform of nanotechnology and ma-

terials is located in the Pierre Gemayel 

University Campus in Fanar . This is a 

platform with a vision of industrial and 

technological development. As its name 

suggests, the platform deals with na-

noscale synthesis technology and materi-

al recovery, having heavy instrumenta-

tion for characterization and visualization 

of materials to empower researchers and experts in quantum 

physics and physical chemistry. 

The platform and related work rooms occupy a 700m2   space 

within the campus.  

It provides an open access  to all researchers from the Lebanese 

University.  

The platform provides a means of collaboration between univer-

sity and industry, as it offers services to the local industrial sec-

tor.  

 



 

Research Platform in the Sciences of 

Nanotechnology 

 Equipment 



 

 

 

 

 

ATOMIC FORCE SPECTROSCOPY 
The Concept of Atomic Force Spectroscopy 
Atomic Force Microscopy (AFM) is a high-resolution im-
aging technique that can resolve features as small as an 
atomic lattice in the real space. It allows researchers to 
observe and manipulate molecular and atomic level fea-
tures. 
How Atomic Force Microscopy works is illustrated in the 
figure to the right. AFM works by bringing a cantilever tip 
in contact with the surface to be im-
aged. An ionic repulsive force from 

the surface applied to the tip bends the cantilever 
upwards. The amount of bending, measured by a 
laser spot reflected on to a split photo detector, 
can be used to calculate the force. By keeping the 
force constant while scanning the tip across the 
surface, the vertical movement of the tip follows 
the surface profile and is recorded as the surface 
topography by the AFM. 
The Agilent 5420 AFM Microscope is a scientific-
grade high precision instrument  offering an open 
loop 90μm X-Y and Z scanner, a new low-noise 
controller, a variety of modes, and a high resolution color camera.  

 
Fields of Applications 
Physical Science: Polymer Composites, Phase Transitions, Surface 
Texture, Crack / Scratch Propagation, Coatings, Nanoparticles, Crystal 
Structure 

Life Sciences: DNA and RNA analysis, Protein nucleic acid complexes , 
Chromosomes, Cellular membranes , Proteins and peptides, Molecular 
crystals, Polymers and biomaterials, Ligand-receptor binding 
High Technology: Semiconductors, Data Storage (magnetic and opti-
cal mass storage devices. Applications in the magnetic storage area 
include the visualization of magnetic bits, pole tip recession, and plat-
ter surface texture) 
Industrial: Health care, Paper, Automotive, Cosmetic 
 

 



 

 

 

 

 

 

RAMAN SPECTROSCOPY 
The Concept of Raman Spectroscopy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Raman spectroscopy is a spectroscop-
ic technique used to study vibrational, 
rotational, and other low-frequency 
modes in a system. It relies on inelas-
tic scattering, or Raman scattering, of 
monochromatic light, from a laser. 
The laser light interacts with phonons, 
resulting in the energy of the laser 
photons being shifted up or down. The 
shift in energy gives information 
about the vibrational modes in the 
system, providing a detailed chemical 
fingerprint. 
Horiba  XploRA™ used at EDST is 
based on a smarter microscopy con-
cept.  A compact, high performance 
Raman spectrometer is coupled to a 
research grade optical microscope, 
allowing both standard optical mi-
croscopy and detailed chemical analysis on a single system. 
 

 

 

 

 



 

 

 

 

 

 

Fields of Applications 

 

 

 

 

 

 
Pharmaceutical  
Drug Discovery 
Counterfeit Pharmaceutical 
Identification 
 
Materials Science 
Carbon nanotubes 
 
Forensics 
Explosives 
Drugs of Abuse 
Polymers / Plastics 
 
Semiconductor 
Contaminant identification 
Silicon Strain 
 
Materials research 
OLED development 
 
Art  
Pigment identification on 
paintings 
 
Geology  
Gemstone identification 
Petroleum analysis 
 
And more...  
Development of pigments 
Development of dyes 

Paint chips 
Ink 

Contaminant identification 

Microfluidic device develop-

ment 

Semiconductor Crystal State 

Thin Film quality control 

Diamond-like films 

Diamond films 

Dye identification on textiles 

Geological research 

Polymer quality control 



 

 

 

 

 

 

RHEOMETER 
The Concept of a Rheometer 
Rheometers are instruments for measuring rheological 
properties of liquids and (soft) solids. Typical rheologi-
cal properties are viscosity, modulus, compliance, yield 
stress, and relaxation times. These properties depend 
on the microstructure of the material and, hence, de-
pend on strain-induced structural changes, and on time 
(aging or ripening of structure).  
For rheometry, a test sample gets mounted into the rhe-
ometer and subjected to well-defined strain. In strain-
controlled experiments, the strain or strain rate is pre-

scribed and the stress response gets recorded.  
The ARG2 TA rheometer used at EDST is a state-of-the-art combined 
motor and transducer (CMT) instrument. 
 

Fields of Applications 
Materials science:  Rheology is utilized in the production of many in-
dustrially important substances, such as concrete, paint, inks, and ce-
ramics which have complex flow characteristics.  
Polymers: Characterization of viscoelastic properties in the produc-
tion and use of polymeric materials has been critical for the production 
of many products for use in both the industrial and military sectors.  
Physiology: Physiology includes the study of many bodily fluids that 
have complex structure and composition, and thus exhibit a wide 
range of viscoelastic flow characteristics. In particular there is a spe-
cialist study of blood flow called hemorheology. This is the study of 
flow properties of blood and its elements (plasma and formed ele-
ments, including red blood cells, white blood cells and platelets). 
Pharmaceutics: Study of flow properties of liquids is important for 
pharmacists working in the manufacture of several dosage forms, such 
as simple liquids, ointments, creams, pastes etc. Flow properties are 
used as important quality control tools to maintain the superiority of 
the product and reduce batch to batch variations. 
Food rheology: The consistency, degree of fluidity, and other mechan-
ical properties are important in understanding how long food can be 
stored, how stable it will remain, and in determining food texture. 



 

 

 

 

 

 

ROTARY EVAPORATOR 
The Concept of a Rotary  
Evaporator 
A rotary evaporator is an instrument used to 
evaporate solvents under vacuum with the use 
of rotation and heat. Rotary evaporators are 
also used in molecular cooking for the prepara-
tion of distillates and extracts. An illustration of 
its components is shown in the figure on the 
right.   
The vacuum is used to lower the boiling tem-
perature thus minimizing damage to thermola-
bile substances. 
Rotation is used to distribute the liquid as a 

thin film over the flask surface thus increasing the surface area for 
evaporation. 
Heat is applied through immer-
sion of the flask in a water bath. 
Rotation leads to more efficient 
temperature transfer.  
The rotary evaporator provides 
an inert, enclosed system in 
which the pressure can be reg-
ulated through the use of vacu-
um pumps and controllers. Sol-
vent boiling points are reduced 
by controlling and lowering 
pressure. This allows the sol-
vents to evaporate at a lower 
temperature, saving time and 
energy. 
 
At EDST, we use a Heidolph 
Labotara 4000 rotary evapora-
tor 
 

 
 



 

 

 

 

 

 

SCANNING ELECTRON MICROSCOPY 
The Concept of SEM 
A scanning electron microscope (SEM) is a 
type of electron microscope that images a 
sample by scanning it with a high-energy 
beam of electrons . The electrons interact 
with the atoms that make up the sample 
producing signals that contain information 
about the sample's surface topography, 
composition, and other properties . An ex-

ample image of 
pollen grains is 
shown on the 
right. 
On the other 
hand, a represen-
tation of an SEM 
is shown on the left. 
AT EDST, we use the state-of-the-art 
Seron  AIS2100 Scanning Electron Mi-
croscope.  
 

Fields of Applications 
Life Sciences: 3D Cellular Ultrastruc-
ture and Architecture, Macromolecular 
Localization, Pharmaceutical Quality 
Control , 3D Tissue Imaging , Particle 
Analysis  

Electronics: Circuit Edit , Defect Analysis  
Research: In situ NanoProcesses, 3D Nanoprototyping, Soft Matter , 
Materials Qualification, High Quality Sample Preparation Using Fo-
cused Ion Beams 
Forensics: Gunshot Residue, , Criminal Evidence Imaging and Analy-
sis 
Natural Resources: Precious and Bare Metals, Iron Ore, Heavy Miner-
al Sands, Oil and Gas, Coal and Fly Ash, Soil, Cement, Wood, Bone 
 
 
 
 



 

 

 

 

 

 

SPUTTER COATER 
The Concept of a Sputter 
Coater 
Sputter coating in scanning electron 
microscopy (SEM) is a process of cover-
ing a specimen with a very thin layer of 
conducting material, typically a metal, 
such as gold or platinum. Conductive 
coating is needed to prevent charging 
of a specimen with an electron beam in 
conventional SEM mode.  

In simpler words, the sputter coater 
is used to coat non-metallic samples 
(bugs, plants, human hair, etc.) with 
a thin layer of gold. This makes them 
conductive, and ready to be viewed 
by the SEM. 
Substrates are placed into the vacu-
um chamber, and are pumped down 
to their process pressure. Sputtering 
starts when a negative charge is ap-
plied to the target material (material 
to be deposited), causing a plasma or 
glow discharge.  
Positive charged gas ions generated 
in the plasma region are attracted to 
the negative biased target plate at a very high speed. This collision cre-

ates a momentum transfer and ejects 
atomic size particles from the target. 
These particles traverse the chamber 
and are deposited as a thin film onto the 
surface of the substrates. 
 
At EDST, We use a Cressington sputter 
coater.  
 



 

 

 

 

 

 

THERMOGRAVIMETRIC  ANALYZER  
The Concept of a  Thermogravi-
metric  analyzer  
Thermogravimetric Analysis (TGA) measures 
the amount and rate of change in the weight of 
a material as a function of temperature or time 
in a controlled atmosphere with temperatures 
up to 1000°C. Measurements are used primarily 
to determine the composition of materials and 
to predict their thermal stability.  
TGA is commonly employed in research and 
testing to determine characteristics of materials 
such as polymers, to determine degradation 
temperatures, absorbed moisture content of 

materials, the level of inorganic and organic components in materials, 
decomposition points of explosives, and solvent residues. It is also 
often used to estimate the corrosion kinetics in high temperature oxi-
dation.At EDST, we use  a  Navas  Instruments TGA-1000 Thermograv-
imetric Analyzer.  
 
Below is an example TGA thermal curve of high temperature poly-
mers: 
 

 

 

 

 

 
 

Fields of Applications 
Coal, Coke, Flour, Wheat, Food, Animal feed, Snacks, Dough, Biomass, 
Biochar, Graphite, Iron ore, Cement, Bauxite, Fertilizers, Rubbers, 
Plastics, Used engine oil 



 

Azm Center for Research in Biotechnology 

and its Applications 

Science and technology have seen extraordi-
nary advances in recent decades. Biotech-
nology, in particular, has evolved dramati-
cally and now covers a broad spectrum of 
scientific methods and processes used in 
many sectors such as food, health, agricul-
ture, environment and instrumentation . 
AZM center for research in biotechnology 
and its applications clearly displays an am-
bition of the Lebanese University to develop 
the scientific research. 

 

The curriculum and research covers the broad field of molecular 
and cell biology, from genetic engineering to biochemical analy-
sis, to microbiology, cell culture, immunology, virology, electron-
ics and signal processing, image, electronic and computing . 

It is a center which is supported by civil society: Azm and Saade 
Association, which funded the center for a million dollars worth 
of equipment and 3.5 million doctoral scholarships over 12 years. 

 

Azm center for research in biotechnology has the multi-character 
disciple. This is a center where researchers from the faculties of 
engineering, science and public health come together to achieve 
their research projects. Joint projects exist in bioinformatics and 
medical systems technologies among researchers from the Facul-
ty of Public Health and the Faculty of Engineering and IT manage-
ment. 



 

Azm Center for Research in Biotechnology 

and its Applications 

 Equipment 



 

 

 

 

 

 

 BIOMEDICAL DATA ACQUISITION AND ANALYSIS 
SYSTEM FOR RESEARCH IN BIOSIGNALS 

The Concept of a Biomedical Data Acquisition and 
Analysis System  
The BDAC system includes data acquisi-
tion hardware with built-in universal am-
plifiers to record and condition electrical 
signals from the heart, muscle, nerve, 
brain, eye, respiratory system, and tissue 
preparations. The system receives the sig-

nals from electrodes and transducers. The electrical signals are ex-
tremely small; with amplitudes some-
times in the microvolt (1/1,000,000 of 
a volt) range; so the hardware amplifies 
these signals, filters out unwanted elec-
trical noise or interfering signals, and 
converts them to a set of numbers that 
the computer can read. Biopac Student 
Lab software then displays the num-
bers as waveforms on the  PC monitor.  
 

Fields of Applications 
ECG (Cardiovascular. Hemodynamics  
&  Heart Sounds, Signal Compression & 
Classification, Telemedicine and Modeling 

EEG  (Sleep Studies and Real-time EEG Filtering , Comprehension and 
protection of brain, Interest of quantitative EEG in Alzheimer’s dis-
ease, Detection of epilepsy, Monitoring of the premature infant 

EMG (Study muscle strength and fatigue, Walk analysis, Modeling 
(biomechanics) 

EOG ( Eye Movement , Nystagmus Investigation, Saccadic Eye Move-
ments  

EGG (Stomach diseases without need surgery) 
SPO2 
RSP : Pulmonary Function  & Lung Volume Measurement  

 



 

 

 

 

 

 

LAMBDA  MINIFOR FERMENTOR 
The Concept of a Tri-Bioreactor 
A  fermentor vessel is used to grow pro-
ducer microorganisms in the laboratory  
production of enzymes and other chemi-
cals. After the tank is steam-sterilized, an 
inoculum of the producer cells is intro-
duced into a medium that is maintained by 
probes at optimum conditions of tempera-
ture, pressure, pH, and oxygen levels for 
enzyme production. An agitator (stirrer) 
mixes the medium, which is constantly 
aerated. It is essential that the culture me-
dium is sterile and contains the appropri-
ate nutritional requirements for the micro-
organism. When the nutrients have been 
utilized, the product is separated; if the 
product is an extracellular compound the 

medium can be removed during the growth phase of the microorgan-
isms, but an intracellular product must be harvested when the batch 
culture growth stops.  
We use the Minifor Lambda fermentor at the platform.  
 

Fields of Applications 
 Culture of  microorganisms under favorable conditions.  
 Synthesis of  proteins and hormones  by bacteria (insulin for ex-

ample…) 
 Treatment of micro-pollutants by bacterial cultures.( degradation 

of a cancer drug: cyclophosphamide CP for example  
 
 

 

 



 

 

 

 

 

 

LQUID CHROMATOGRAPHY COUPLED WITH MASS 
SPECTROMETRY (LC/MS) 

The Concept of LC/MS 
The liquid chromatography high 
performance (HPLC) is an analytical 
separation technique based on the 
hydrophobicity and polarity of mol-
ecules. It separates the  components 
in a mixture., which are then intro-
duced into the mass spectrometer. 
Mass spectrometry (MS) is a physi-

cal technique of analysis to detect and identify molecules of interest by 
measuring their mass, and to characterize their chemical structure . Its 
principle is the separation of  gas phase molecules (ions) according to 
their mass / charge ratio (m / z).  

Coupling LCMS / MS tandem analysis is a method increasingly used to 
detect, identify by measuring mass, characterize chemical structure  
and quantify the different molecules normally constituting a complex 
mixture (food, vegetable extracts, water, urea, saliva, blood, drugs, 
pesticides. ..) even if they exist as traces in the sample . 

 
Fields of Applications 
Pharmaceutical applications :  
 Check the purity of a drug from the mass of its components. 
Food applications : 
 - Studying pesticides in food and ensuring adherence to label claims. 
-Characterization of bioactive components (eg : antioxidant and anti-
inflammatory properties of tropical fruits). 

Clinical applications : 
 Validate the presence of drugs in blood and study the composition of 
fluids.    

Environmental applications :  
  Detection of pesticides in water, soil, …   

 



 

 

 

 

 

 

MEMBRANE FILTRATION TECHNOLOGY 
The Concept of Membrane 
Filtration 
Membrane Filtration Technology is a 
filtration process based on the applica-
tion of a pressure differential that al-
lows the transfer of solvent through a 
membrane with a pore size that en-
sures the retention of solutes. These 
operations, classified according to a 

decreasing pore size, are:  
Microfiltration – 0.1 micron, pressure 1-10 bar  
Ultrafiltration – 0.01 micron, pressure 1-10 bar  
Nanofiltration – 0.001 micron, pressure 9 bar  
Reverse osmosis – less than 0.001 micron, pressure 16 bar . 
 
Membranes can be  flat sheet, tubular, hollow fiber or spiral. 
 
At our lab, Alfa Laval LabStak M20 is used. 
 
The concept of membrane filtration technology is resumed below 
where the green arrows represent solutes that pass through the mem-
brane and the red arrows represents solutes that are retained:  

 

 

 

 

 

 

http://www.about-water-filters.com/reverse-osmosis-water-filter.html


 

 

 

 

 

 

Fields of Applications 

 
Microfiltration: 
 removal of bacteria and pre-treatment of water 
 removing bacteria and spores from cheese milk, milk 

for powder production 
 Separation of oil/ water emulsions 
 
Ultrafiltration: 
 Fractionation of milk and whey 
 Concentration of milk before making cheese 
 Fractionation of proteins 
 
Nanofiltration: 
 Removal of organic substances, such as micro pol-

lutants and multivalent ions 
 Drinking water softening 
 Reduction of salt contents of slightly reverse osmo-

sis 
 Concentration and partially demineralization of 

liquid whey in dairy industry 
 Nanofiltration membranes and systems are used for pharmaceuti-

cal applications such as antibiotic recuperation 
 
Reverse Osmosis: 
 Water softening 
 Drinking water production 
 Ultra pure water production (electronic industries) 

 

 

http://en.wikipedia.org/wiki/Milk
http://en.wikipedia.org/wiki/Cheese
http://en.wikipedia.org/wiki/Protein
http://www.lenntech.com/softening.htm
http://www.lenntech.com/softening.htm
http://www.lenntech.com/drinking-water-preparation.htm
http://www.lenntech.com/ultrapure_water.htm


 

 

 

 

 

 

POLYMERASE CHAIN REACTION 
The Concept of PCR 
PCR, which stands for polymerase chain 
reaction, is a biochemical technique per-
formed in laboratories. Basically, PCR is a 
way to make many copies of specific parts 
of DNA (DNA is the complex molecule in 
our cells that carries our genetic code).  
Before PCR, obtaining enough DNA for 

analysis was a time-consuming (days to weeks) and complicated pro-
cess. Now, PCR can have the same result in hours. Having a relatively 
large amount of DNA to work with has made testing faster, cheaper 
and more accurate 

Fields of Applications 
Gene identification : 
Microbial genes, Human genes , Plant genes 
Epidemiology : 
RAPD (random amplification of polymorphic DNA), RFLP (restriction 
fragment length polymorphism), AP-PCR (arbitrary primers PCR) 
Forensic medicine: 
Paternity , Detect of criminal 



 

 

 

 

 

 

REAL-TIME POLYMERASE CHAIN REACTION 
The Concept of Real-Time PCR 
In molecular biology, real-time polymerase 
chain reaction (Real-time PCR) is a laboratory 
technique which is used to amplify and simul-
taneously quantify a targeted DNA molecule. 
For one or more specific sequences in a DNA 
sample, Real Time-PCR enables both detection 
and quantification. The procedure’s key feature 

is that the amplified DNA is detected as the reaction progresses in real 
time. In real time PCR, DNA binding dyes are used as fluorescent re-
porters to monitor the real time PCR reaction. The fluorescence of the 
reporter dye increases as the product accumulates with each succes-
sive cycle of amplification. By recording the amount of fluorescence 
emission at each cycle, it is possible to monitor the PCR reaction dur-
ing exponential phase. 
The CFX96 used at EDST is a precise real-time PCR detection system 
that combines advanced optical technology with precise thermal con-
trol to deliver sensitive, reliable detection. 

 
Fields of Applications 
Diagnostic real-time PCR is applied to rapidly detect nucleic acids that 
are diagnostic of, for example, infectious diseases, cancer and genetic 
abnormalities. The introduction of real-time PCR assays to the clinical 
microbiology laboratory has significantly improved the diagnosis of 
infectious diseases, and is deployed as a tool to detect newly emerging 
diseases, such as new strains of flu, in diagnostic tests. 
Real-time PCR is also used by microbiologists working in the fields of 
food safety, food spoilage and fermentation and for the microbial risk 
assessment of water quality and in public health protection. 
In research settings, real-time PCR is mainly used to provide quantita-
tive measurements of gene transcription. The technology may be used 
in determining how the genetic expression of a particular gene chang-
es over time, such as in the response of tissue and cell cultures to an 
administration of a pharmacological agent, progression of cell differ-
entiation, or in response to changes in environmental conditions. 

 

 



 

 

 

PYROSEQUENCING  
The Concept of Pyrosequencing  
Pyrosequencing is a method of DNA sequencing 
(determining the order of nucleotides in DNA) 
based on the "sequencing by synthesis" principle. 
The steps involved in the process are: 
Step 1. A sequencing primer is hybridized to a sin-

gle-stranded PCR amplicon that serves as a template, and incubated 
with the enzymes, DNA polymerase, ATP sulfurylase, luciferase, and 
apyrase as well as the substrates, adenosine 5' phosphosulfate (APS), 
and luciferin.     
Step 2. The first deoxribonucleotide triphosphate (dNTP) is added to 
the reaction. DNA polymerase catalyzes the incorporation of the deoxy-
ribo-nucleotide triphosphate into the DNA strand, if it is complemen-
tary to the base in the template strand. Each incorporation event is ac-
companied by release of pyrophosphate (PPi) in a quantity equimolar 
to the amount of incorporated nucleotide.   
Step 3. ATP sulfurylase converts PPi to ATP in the presence of adeno-
sine 5' phosphosulfate (APS). This ATP drives the luciferase-mediated 
conversion of luciferin to oxyluciferin that generates visible light in 
amounts that are proportional to the amount of ATP. The light pro-
duced in the luciferase-catalyzed reaction is detected by a charge cou-
pled device (CCD) chip and seen as a 
peak in the raw data output (Pyrogram). 
The height of each peak (light signal) is 
proportional to the number of nucleo-
tides incorporated.  
Step 4. Apyrase, a nucleotide-degrading 
enzyme, continuously degrades unincor-
porated nucleotides and ATP. When 
degradation is complete, another nucle-
otide is added.  
Step 5. Addition of dNTPs is performed 
sequentially. As the process continues, 
the complementary DNA strand is built 
up and the nucleotide sequence is deter-
mined from the signal peaks in the Pyrogram trace.    
 

 
 
 
 

 

 



Microbiology :Bacterial, fungal and viral identification in one hour, 
Detection of  mutation leading to antimicrobial resistance 
 
DNA methylation analysis:MLH1, CDKN2A (control region), MGMT 
(control region), LINE-1 (a region that can be used as a marker for 
global methylation) 
   
Hematology: Mutation detection and allele quantification: JAK2, 
Mutations associated with errors in clotting, structural changes in 
hemoglobin etc., Mutations associated with neoplasms, SNPs that 
affect drug response, Changes in methylation of genetic control 
regions leading to neoplasms 
 
Clinical Genetics: Prader-Willi/Angelman syndromes, Quantitative 
analysis, Multiple SNPs in one assay  
 
 

 

 

 

 

 

Fields of Applications 

 

 

 

http://www.pyrosequencing.com/DynPage.aspx?id=29070&mn1=1373&mn2=1374
http://www.pyrosequencing.com/DynPage.aspx?id=7499&mn1=1373&mn2=1375
http://www.pyrosequencing.com/DynPage.aspx?id=7499&mn1=1373&mn2=1375
http://www.pyrosequencing.com/DynPage.aspx?id=7499&mn1=1373&mn2=1375
http://www.pyrosequencing.com/DynPage.aspx?id=7499&mn1=1373&mn2=1375
http://www.pyrosequencing.com/DynPage.aspx?id=47231&mn1=1373&mn2=4655
http://www.pyrosequencing.com/DynPage.aspx?id=7641&mn1=1373&mn2=1424
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