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Knowledge is considered as the main basis of renaissance, as it involves education, scientific research
and innovation. It is quite obvious that the need for scientific research now-a-days is greater than ever,
as the countries are in a frenzied race to reach the greatest possible insight that ensures comfort, luxury
and guaranteed superiority over the others.There is no doubt that scientific research is the wheel of
development. It represents the key component of human knowledge in all fields; as well as the salient
feature of civilization. Due to the importance of scientific research, the greatness and superiority of Nations
are ranked in accordan ce to their capabilities of scientific and intellectual properties. Scientific research
playsanimportantandinfluentialroleinall areas. Itrepresents afundamental toolin generating knowledge;
as well as harnessingintellectual and economic development of populations. Developed countries believe
that expending on scientific research is a must to achieve their sustainable success, prosperity, progress
and economic growth.Accordingly, they provided all the necessary requirements, whether financial or
moral, through their belief that scientific research is the mainstay of the economy and development.

The real significance of scientific research lies in its application in order to ameliorate different fields
of life. From this standpoint, we stress on the importance of encouraging integrative relations between
private enterprises and investors on one hand, with researchers and inventors on the other hand. This
will be achieved through the definition of investment opportunities in the area of scientific research,
and to promote orientation of the Egyptian private sector towards future industries based on applied
researches. Accordingly, the objective of this conference is to highlight the contributions of researchers
affiliated to the Ministry of State for Scientific Research in the development and prosperity of our
beloved Egypt. The ultimate aim is to encourage businessmen to realize new horizon based on scientific
research, which will create jobs for young people, thus, solving the problem of unemployment.

Finally, we hope that this conference and exhibition will be a seed for prospective events introducing
the output of scientific researches performed by the institutions affiliated to the different universities and
other ministries.

Prof. Dr. Nadia Zakhary
Minister of State of Scientific Research
24th of June, 2012
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Preparation of Dimer [ N,N’ dimethylene , diethylene N” methylene
amine ] and its derivatives for scavenging H2S gas from crude oil

Epri - Egyptian Petroleum Research Institute, Nasr City, Cairo, Egypt

In some petroleum companies: the produced oil is companied with H2s gas. The H2S gas causes three harmful problems.
The first, during burning in the flare, the SO3 is produced which react with moisture to produce acidic clouds. The clouds
have an environmental attack. The second problem is to destroy the petroleum equipment infrastructure in term of (SSC)
(Sulfide Stress Cracking). The third problem, its healthy effect on the personals and may be leads to mortality death .so
that EPRI dissolve this problem by producing three products: EPRI 720, EPRI 730, EPRI 740. From the Egyptian patent
No0.24558, This invention relates to the preparation of products used for scavenging H2S gas from crude oil. This gas
harms health and causes corrosion of petroleum equipments because of its acidic nature. The said products are prepared
by reaction of polyethylene polyamine with formaldehyde. The product reacts with H2S and converts it to a compound
dissolved in oil and has no acidic effect. The product is currently used economically in petroleum industry.
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Demulsifier (EPRI 303 ND) is a non- ionic surface-active agent composed of a blend of complex organic ethoxylated
propoxylated poly alkyl phenol formaldehyde resin, which doesn’t contain heavy metal organic halides. Demulsifier (EPRI
303 ND) is especially designated for production companies to break crude oil emulsion and desalted crude oil which
results after washing crude oil with fresh water (4-8 %) to produce substantially anhydrous crude petroleum and sharp
water-oil interface at a minimum cost. Demulsifier (EPRI 303 ND) should be injected at a rate of a few ppm depending on
the production gross by a chemical proportioning pump in the crude oil emulsion stream at a conveniently point to ensure
maximum dispersion in the fluid to be treated. EPRI will advise on the best applications system and the optimum dosage
for your particular problem.
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Developed Technology for Production of Ferrosilicon Magnesium
Alloy

This research project aimed at optimizing and applying on industrial scale a developed proper and economic
technology for producing ferrosilicon- magnesium alloy at the Egyptian Company for Ferroalloys. The research
project was accepted and financed by both the Holding Company for Metallurgical Industries and the Egyptian
Company for Ferroalloys and fulfilled by Steel &Ferroalloys Department of CMRDI (Central Metallurgical Research
& Development Institute, Egypt). The project was based on the fact that, at that time, all the amount of this alloy for
local need to produce ductile cast iron was exported. The experimental work for this project was carried out
on laboratory, pilot and industrial scale to determine the different parameters of the newly develop technology.
The developed technology is based on the utilization of fines resulting during crushing of ferrosilicon alloy to the marketable
size and the low grade molten ferrosilicon. In this technology, the magnesium metal is placed at the bottom of a ladle and
then covered with determined amount of ferrosilicon fines. The calculated amount of molten ferrosilicon is then added
to the ladle constituents which include also the required amount of rare earth metals. The product is then cast using the
same casting technology used in the production of ferrosilicon. The industrial melts carried out in the plant was directed by
the results obtained on the bench scale experiments followed by pilot plant ones. The application of this technology was
successful and was highly encouraging for the company to introduce this product in the plan of the plant. The produced alloy
was successfully used for production of ductile iron in different foundries.
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Energy Saving in High Carbon Ferromanganese Alloy Production

The current crisis in energy market overall the world calls for concentration all the efforts to reduce the
energy consumption. In addition, energy consumption is a key cost factor in ferromanganese production
process. Thus, with energy reducing, the ferromanganese production cost is considerably reduced and
consequently the competitiveness of this important domestic product in the world market can be enhanced.
This project aimed to reduce the energy consumption of producing the high carbon ferromanganese by 10-15%.
The approach to attain the goal of this project has been done through applying precise material and thermal balances programs,
optimizing the input materials size and analysis, improving the slag condition to accelerate the metallurgical reactions,
enhancing the exothermic reactions and reducing the endothermic reactions sharing and improving the electric regime.
In the last stage of the project, the results have been applied at Sinai Manganese Company, Abu
Zenima. Innovative computer programme for material and thermal balances has been developed and
implemented to adjust the input and output materials in the production of high carbon ferromanganese.
By adjusting the different parameters and applying the developed computer programme for material and thermal balances,
the energy consumption/ton of the produced high carbon ferromanganese alloy has been successfully reduced to 2521 -
2553 kwh. Comparing with the preceding average consumption of 2993 Kwh, the energy consumption of producing the high
carbon ferromanganese at Sinai Manganese Company has successfully reduced by 14.7 — 15.8%.
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Production of New Grade of Steel Shots for Casting Cleaning

Sand blast was the unique technique used for casting cleaning. This technique was
prohibited during the last years due to its dangerous effect on ecology and health of Ilabors.
Metallic shots and grits are widely wused nowadays replacing the sand blast technique.
Based on the fact that metallic shots and grits are not locally produced, a suggested research project was
accepted and financed by the Egyptian Academy of Science and Technology to investigate a technology
for production of these materials locally as its need increases from year to year. The consumption of such
materials is estimated to be about 566 ton/ year according to the statistical analysis of market studies carried
out by the research team of Steel and Ferroalloys Department at Central Metallurgical R & D Institute.
The project aimed at optimizing a process for production of the most widely used abrasive in the Egyptian companies for
casting cleaning and applying the investigated technology on pilot plant scale.

The developed technology includes:

*  Melting of high C- steel microalloyed with Ti

« Dispersing molten steel stream by water jet under high pressure

* Spherodisation and solidification of produced particles in water bath
* Drying and screening to different sizes

*  One- step tempering process.
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Certified Reference Materials for Calibration, Quality Control and
Proficiency Testing

Prof. Dr. Adel B. Shehata-National Institute of Standards

Certified Reference Materials (CRMs) are used for calibration of equipment used in chemical analysis. They are also used
in quality control processes and in the proficiency resting (PT) schemes. The National Metrology Institutes are the main
products of (CRMs) worldwide. Certificates of these materials include the certified value and its associated uncertainty.
Therefore, they provide traceability of measurement results to the (SI) units, which is the backbone of assuning the quality
of products and services. Traceability is also a main technical requirement for laboratory accreditation. Based on that clear
importance of (CRMs), the National Institute of Standards (NIS) produces a number of (CRMs) which are imported from
abroad and are widely used in industry and services. These (CRMs) are: elemental solution, anions solutions, pH and
conductivity standard solutions and Portland cement samples. The main users of NIS (CRMs) are pharmaceutical, food and
beverage, petrochemical, textile, plastic and cement industries. The ministry of environment, the general organization of
import and export control as well as the chemistry authority are also main users of (CRMs). These materials can be directly
purchased from NIS in local currency.
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The rolling mill rolls are the most important equipment used for steel forming and are essential for any steel industry. Its
strategic importance is evident apart from its economic advantage. Production of ductile iron rolls is restricted to several
foundries worldwide as it is considered to be high-tech product.

CMRDI has developed — over years — different technologies to cast rolls used in different stands of different rolling mills.
The production technology has been transferred to 5 Egyptian foundries (3 public sectors, 1 military production sector and
1 private sector).

Locally manufactured rolls covered the demands of all Egyptian steel mills and some Egyptian foundries were able to export
to European, Arab as well as African steel mills. Rolls produced were in the size limit of 5 tons per piece and the value of
local production exceeded 100 million pounds.




i paall dolial) 1 (ADI) Al 230 yaal) zU L ol 535 JA) -A

Yo Y YYAAQY :Q—(Q\)'m\ ﬁ#} g:'_\‘g;.j _}Sf)-é\jdm J\

A yeaall e lialliin gale ciliulai sl (¥ s 2a5al Ll VI AD itbaall s 31 2aall A e Sliad i3 jaaiall LSSuall al g2l o pe
el geall AClSuallenl 31 iay aea e jadll geliklall e Juadalldial I o Silaall s jallia slia sdiliall saill o8 pal sallclli ot g
IS g LY A o 5385 4 ja lae ) 5 Al bl 3y W@l al sally (5 paal) oliall aainall 8 o 5l 3205 () g 5 el 138 g
Calal) il 5 jlaa g S pann Jia i) Bl Gaandd JaS &y jeaal) delivall (& Gabill L b a0 (S ASuall ol (g 5 lise
ol Aol 8 ool G gal) o) 2V Gan il 8ol 3aY) @l aladia) bl g ol jsf 8 Ll i Gl pe
Ally 8 Loy 3 sl o) 3al) Y duwldll Lad el dul 0 Gob oo da Sl el @l dlae) aluy el Claeall
3l ks sy S ey b jaaiall LKLY aladiuly Lt A AadsY) e dadill g 4l pal) dalleall s Sl il ) 5SS
At LS & g pliall 13 il (yial i delicall i Led ooy <l 503 B2 o (il e s Sl ells LIS o 5l 334 ) Glasal s

AS ) Gl Aldiaall Glipaill 5 al @l 4y 508 8 )

Introduction of ADI to the Egyptian Industries
Prof. Mohamed Waly-(CMRDI)-01001023892

In the last two decades, the revolutionary material, the austempered ductile iron (ADI) with its unique combination of strength,
abrasionresistance,toughness,noiseandvibrationdampeningcapacityaswellasmachinabilityhasbeenfindingnewapplications
invarioussectorsofindustryasareplacementtoconventionalmaterialssuchascastandforgedsteelswithcostandweightsavings.
The vast majority of the engineering community in Egypt is still unaware of the capabilities of ADI materials and a lot still
has to be done to make use of the advantages of this material and a lot of experience has been accumulating over the past
years at both partners of this project; CMRDI and IWM. This project aims at introducing the technology of this advanced
material to the Egyptian industry through integrated collaboration between the two partners. This will be done by developing
technology package needed to cast, heat treat and machine four selected ADI components, from different industries. The
selected components will be cast heat treated and machined at the pilot facilities at CMRDI.
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Complete production of innovated and value-added metallic and
plastic medical implants.

Prof. Mohamed Waly-(CMRDI)-01001023892

The project aims to upgrading the high level metallurgical and industrial knowledge and R&D experiences in CMRDI
institute aiming at the production of innovative and value-added metallic and plastic medical implants that comply with the
international medical standards and have high economical impact on the Egyptian society through the following objectives:
1-Upgrading the technical facilities in the pilot foundry in CMRDI to produce commercial quantities of stainless steels,
titanium and cobalt chrome alloys according to the international standards.

2-Upgrade the manufacturing facilities to include fully computerized micromachining systems to manufacture high precision
implants.

3-Design and manufacture new and innovative medical bone fixing plates from biocompatible metals like stainless steel
and titanium.

4-Design and manufacture new and innovative medical tools and surgical guides from plastic materials (injection molding).
5-Construction of very clean environment for cleaning, sterilization and packing of the produced implants.
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A simple, efficient and generally applicable method for imparting
polyester and polyester / cotton fabrics antimicrobial activity.

S. E. SHALABY-National Research Center

The present invention aims to develop a simple, efficient and generally applicable method for imparting antimicrobial activity
to regular polyester (R-PET), polyethylene glycol modified polyester (PEG-M-PET), regular polyester/cotton (R-PET/C),
and polyethylene glycol modified polyester/ cotton (PEG-M-PET) fabrics. The method is based on partial hydrolysis of the
abovemantioned fabrics to create carboxylic groups in PET macromolecules followed by subsequent reaction with quaternary
ammonium compound under alkaline conditions. The salient feature of this method is that it is simple in application, paves
the way for imparting high antimicrobial activity to fabrics, and is that the finished products demonstrated excellent durability
of antimicrobial functions.
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Epri cutting fluid
Dr. N. NaserKEpri, Nasr City, Cairo, Egypt

Cutting fluids play a significant role in machining operations and impact shop productivity, tool life and quality of work. When
properly applied, cutting fluids can increase productivity and reduce costs by making the operation possible at higher cutting
speeds, higher feed rates and greater depth of cut. The primary function of the cutting fluids is to cool the tool and work
piece at high cutting speeds. The metalworking fluids reduce adhesion and abrasion at low cutting speeds by providing
lubrication. No one particular fluid has cooling and lubrication properties suitable for every metalworking application. A lot
of set mixtures in this work were formulated to get the demand needed for soluble oil metalworking fluids. It was based on
a blend of emulsifier package (anionic — non ionic), and in order to reach acceptable manufacturing conditions, coupling
agent, stabilizer, biocide, base oil and anti-rust additives were added to the formulation. Different percentages of these
components were incorporated to optimize the stability of the emulsifier system. Standard tests were carried out to evaluate
the performance of oil-in-water (O/W) emulsions as lubricating and cooling fluids in machining operations. The evaluation
was drawn in five factors; oil stability, emulsion stability, pH, anti-rust (corrosion inhibition), biological activity and extreme
pressure performance tests. All tests achieved excellent results according to the ASTM. From the obtained results, the
formula named, (EPRI 950) exhibited a good performance comparing with the commercial used cutting fluid.
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Solar House
Prof. Dr. Nagwa Khattab-Solar Energy Dept., NRC

In Egypt, the government has exerted tremendous efforts in developing low income communities, rural and remote
areas that suffer from lack of access to grid electricity and clean quality water. The main challenge facing those
efforts is the rapid population growth and the inability of current energy resources to catch up with this rapid increase.
An effective approach adopted to meet the challenge of scarce energy resources is the utilization of renewable
energy sources and especially solar energy to produce the needed energy for developing those communities.

A model of Solar House was built as a case study. It presents the results of the studies carried out on a pilot scale Solar
House built in the Solar Energy Department, NRC, Egypt. The solar system designs used in the pilot Solar Home project are
practical, easy to install and maintain, as well as inexpensive. In that solar house, all the requirements from water, energy
and services are supplied from solar energy systems. These systems had been investigated for optimum design conditions.
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CORROSION INHIBITOR EPRI 400 CI OIL SOLUBLE
CORROSION INHIBITOR EPRI 410 CI WATER SOLUBLE
CORROSION INHIBITOR EPRI 411 Cl FOR HIGH TEM
CORROSION INHIBITOR EPRI 421CI OIL FOR REFINERY
CORROSION INHIBITOR EPRI 510 Cl WATER SOLUBLE
CORROSION INHIBITOR EPRI 511 CI WATER SOLUBLE
ENVIRONMENTAL FRIENDLY CORROSION INHIBITOR 512
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X-band Antenna for Image Data Downlink from LEO Satellite to
Ground Stations

Dr. Khalid Fawzy-Electronics Research Institute, Cairo, Egypt

This antenna is an open-ended waveguide lens to produce funnel shaped radiation pattern for the X-band communication
subsystem in a low earth orbit (LEO) satellite dedicated for earth imaging. The antenna transmits image data to the ground
stations at the satellite minimal elevation angle ( 7°), at any azimuth, for a satellite of near-circular orbit of height ranging
from 500km to 700Km. The antenna transmits the information in a frequency band of 8025-8400 MHz. The working sector
of the main lobe of the directional pattern should be =140°x140°. The directional pattern shape is close to a funnel shape,
with a direction of maximam radiation at angles of £68° from nadir. The gain of the antenna in the directions of the maximal
radiation is not less than 6 dB. The polarization of the radiation of the antenna is right-hand elliptical polarization. The value
of the axial ratio in the directional pattern working sector is not greater than 4 dB at the frequency 8.2GHz. In a part of the
directional pattern working sector, limited by a cone whose axis is directed to nadir and half-angle is equal £40° (from nadir),
values of the axial ratio are not greater than 6 dB. The VSWR in the working frequency band is not more than 1.5. The
antenna was fabricated and subjected to several experimental tests to assure that the antenna meets the predetermined
requirements.
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Production of Spare Parts by Powder Metallurgy
Dr. Omyma El-Kady, CMRDI, o_elkady3@yahoo.com

The advantages of powder metallurgy include the ability to produce hard complex parts in a final form, which can not be
produced by other manufacturing technologies. Currently, spare parts produced by powder metallurgy are being used in
many industrial sectors including engineering, paper and textile. Such spare parts include gears, bearings, cutting tools that
are being costly imported with high quantity. The powder metallurgy unit was established at CMRDI since 1995. Currently
it is equipped with sufficient facilities for producing powders as well as spare parts from different materials. During previous
few years, CMRDI has supported different industrial sectors through production of metallic powders and spare parts using
powder metallurgy. Among spare parts produced at CMRDI are the oiling bearings from steel, copper/graphite for house
appliances companies, cutting tools from tungsten carbide for engineering industries, drawing dies from tungsten carbide
for wire drawing companies.
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EPRI 414 SI for water treatment

Scale Corrosion inhibitor EPRI 405 SCI
Scale Inhibitor EPRI 406 SI

Scale Remover EPRI 407 SR
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Synthesis and Characterization of Sheet Glass Made From
Disposal Rice Residuals

A.M. Abdelghany, H.A. ELBatal, R.M. Ramadan3

Rice straws are mixed inorganic-organic residues produced in significant quantities on a global basis. While they are
utilized in some regions, in others they are wastes residues causing pollution and problems with disposal. Both straw and
husk ashes constituents were found to contain appreciable silica contents in addition to various other oxides. Silica activity
index (SAI) was measured for silica obtained from different sources. Soda lime silica (SLS) or sheet glasses were prepared
from washed rice straw husk obtained from Nile Delta region-Egypt which represents a great environmental problem in
lower Egypt. Prepared glasses were compared to that prepared from pure chemical reagents. They were characterized
using XRD, SEM, EDAX and some other physical properties such as density, hardness and optical and FTIR absorption,
conductivity. It was found that all prepared glasses are nearly similar in their studied properties. Glass compositions can be
adjusted easily to obtain specific properties similar to that prepared using pure chemical reagents.
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Novel Adhesive System for Production of Environmentally
Friendly Composites from Agricultural Wastes (Artificial Wood)

Prof. Dr. A. H. Basta Prof. Dr. H. El-Saied-National Research Centre

A novel adhesive system based on biopolymer was invented as an environmental friendly adhesive for the
production of composites from agricultural wastes.. The adhesive system was characterized by lower free-
formaldehyde than the urea formaldehyde adhesive, which is commercially used in wood product. The
reduction in free-formaldehyde reached to ~ 87%, this leads to reduce the health risk on the co-worker in
Industrial wood products, due to the emission of formaldehyde, which reached to increase risk of cancer.
In addition to its promising results, it is interest to note that, using novel adhesive provides the
composite  produced panels comply the properties reported in ANSI standard for grade H-3.
Recently, we success in modify the synthesis of biopolymer till its cost satisfy the application in industrial scale. The cost of
biopolymer needs to produce cubic meter of wood panels (price 1400-1800 L.E), reached to ~29 L.E.
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Gas Sensor Prototype
Prof. Dr. A.B. Kashyout, Dr. H. Sh. Hassan

In view of the increasingly strict legal limits for pollutant gas emissions, there is a great interest in developing high performance
gas sensors for applications such as controlling air pollution and exhaust gases. In this way, semiconductor gas sensors offer
good advantages with respect to other gas sensor devices (such as spectroscopic and optic systems), due to their simple
implementation, low cost and good reliability for real-time control systems. Metal oxide semiconductor is one of the most
important materials that could be applied for gas sensing measurements. Metal oxides possess a broad range of electronic,
chemical and physical properties that are often highly sensitive to the changes in their chemical environment. Zinc oxide
is an important semiconductor which has been studied for many decades. It has a wide band-gap of and a large exciton
binding energy of at room temperature. In order to improve ZnO gas sensors, many approaches have attempted to modify
the sensing properties of ZnO gas sensor in order to achieve higher sensitivity and selectivity. Enhancements of the sensing
properties of ZnO gas sensor can be achieved by the development of sensors with nanoscale sizes and structures, such
as nanoparticles, nanorods etc..., and with additive some element as a doping materials. Finally, gas sensing performance
for the fabricated gas sensor devices were measured and calculated to determine the sensitivity of different kinds of gases
as a function of temperature. The sensitivity of the different inorganic gases (02, CO2, and H20 vapors) and organic gases
(ethanol, toluene, and acetone) were tested using different dopant ZnO with various weight ratios. The sensitivity of the gas
sensor achieved to 95 % in acetone vapor.
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Recently, EPRI enters the field of maintaining airports technology, especially in dealing with cracks & pores
in airports. Special novel mixes are used to deal with this problem & to face the flight movement actions.
In order to express itself in this field, EPRI enters many international bids —finally winning the bid of Taba International
Airport. The maintenance of this airport is dealt with using materials manufactured in EPRI -applying a new simple technique
as a unique Egyptian event.
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Different mini emulsion polymerizations were carried out with the combination of different concentration of anionic
surfactant such as sodium dodecyl sulfate (SDS) or hydrophobic alkane such as (Hexadecane), and /or different monomer
ratios in order to get the best co-monomers composition which would lead to the best polymer latex properties to obtain
nanoscale polymer latexes were studied. The polymers latex in a size range between 156 nm to 65 nm by varying the SDS
concentrations from 2 to 6 wt % were obtained and also, the particle size of the obtained polymer latexes decreases with the
increases of hexadecane (HD) concentrations and the best result was obtained by the 4 wt. % of a hexadecane. The best
polymer latex properties in term of particle size and binder softness was found that the best monomer ratio was BA: MMA:
MAA (17.5: 1.5:1.5) as the solid content was adapted to be 20%. Higher K/S values and improved in crocking fastness are
obtained with printing pastes containing prepared binder.
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Panels for Automotive Applications

Nermin M.Aly1, M. M. Saad1, E. H. Sherazy2, O.M.Kobesy2 and
A. A.Almetwally1

1 Textile Research Division, National Research Center, Dokki, Giza, Egypt

2 Faculty of Applied Arts, Helwan University, Giza, Egypt

Fiber reinforced materials are widely used in many industrial applications including civil engineering, automotives, marine,
aviation, etc. This is due to their high strength to weight ratios compared to metal structures. One of the major applications
of composites is the structural components for automotives such as bumpers, fenders, hoods, door panels. For such
applications, impact strength is required since it is directly related to the passenger safety requirements. Sandwich
structures are extensively used in automobiles; the understanding of their behaviors under impact conditions is extremely
important for the design and manufacturing of these engineering structures. In this study twenty seven types of woven
fabrics were produced using polyester fibers as warp threads with different structure parameters such as: weft yarn material
picks densities and weaving structures were produced to be used as skin layers and nonwoven fabric was used as core
layer. The sandwich composite specimens were prepared using the said woven fabrics with two types of thermoset resins
and fabricated via the hand layup method. The impact properties of the sandwich specimens produced were evaluated to
choose the best samples performance to be used in automotive applications. It was found that the impact properties are
strongly affected by woven fabric structure parameters and the resin properties.

Yo



SSall Lllan) o5 Al A8l e 5all) daidl IS (g Glaall ehand] al 53 ey alalll g dadll Jadis ) 5allly ol sall S Lo o) 1S3
delia s Akl clatiall g 43 iall 5 3615 il jludl delia Lgie dilise Cilelial las Lol ried L sl i€l 028y Yovs Hle die
Jiaall 138 & ) acall apaity 58 pall A8 85 Ale de s A8l A6 Clatie a8 5lll L 5l 935 ae L Capa i 5 I
Gy ool Ll Sl aoiaill A pal) Al pad) WY GIS 8 G bl Ldd) clelical) Leie Adlide delin Cilgal

an gl

Laser materials processing technology includes laser cutting, welding and surface modifications of metals. This technology
has been induced at CMRDI since 2000. The advantages of this technology include improved quality and high productivity.
This technology is very important for different industrial sectors such as automotive and house appliance industries, medical,
electronics. During the last few years, CMRDI has provided technical support in this field to several industrial companies
such as automotive feeding industries, Arabic Organization of Industries (AQOI), Toshiba Alaraby, Fresh, Olympic group.
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Rapid Prototyping and Manufacturing Technology
Dr. Khaled Abdel-Ghany, CMRDI, Tel.: 01223404183

Rapid Prototyping and Manufacturingis the group of manufacturing processes that fabricate end products direct from Computer
models (CAD data) through layer stacking and joining procedures. The advantages of RPM include the ability to produce
complex parts with internal features like holes, undercuts and tubes in asingle process. No pre-designed and pre-manufactured
tools are required. Every type of materials can be used starting from soft wax, moderate and high strength plastics and ending
with biocompatible metals like stainless steel and titanium based alloys. It is a clean and environment friendly technology.
The rapid prototyping and manufacturing at CMRDI was established since 2003.

Currently it is equipped with state of the art machines and CAD design software.

Nowadays, CMRDI is providing technical support to more than 30 dentists and orthopedic surgeons who use patient
specific surgical guides and implants as parts of their treatment plans, in addition to several industrial companies, which are
developing new industrial innovative products through RPM technologies.
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EPRI 910 is a concentrate of three active nonionic surfactants mixture dissolved in water, biodegradable and high efficient
to disperse oil spill. EPRI 910 is a concentrated or water dilatable concentrate, so it can be classified as Type Il or Type Il
oil spill dispersant. The dispersant is sprayed on the surface of spilled oil. The spraying method depends on the area of the
spilled oil. Special boats with special equipment are used for this purpose as well as airplanes. The maximum dispersion
efficiency is exhibited at dispersant: oil ratio (D: O, V/V), 1:10 for weathered oil pill. For Fresh oil spill the ratio is 1:20. The
dispersant may be diluted by sea water. After dilution the dispersant still keeps its dispersion efficiency. The dilution factor
is 1 to 10 times.
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Biocide EPRI 600A-Biocide EPRI 600D-Biocide EPRI 610A-Biocide EPRI 610D-SRB Media-Biocide
EPRI 800A

PRODUCTION OF BIOCIDE

Biocide, EPRI 600 A: EPRI 600 A is an effective aldehyde based biocide for broad spectrum of aerobic and
anaerobic bacteria.EPRI 600A can be successfully used in seawater, oilfiled brines, and fresh water for the control
of slime forming bacteria, sulphate reducing bacteria, algae, yeasts and fungi.EPRI 600 A is normally used in
a two —part biocide program in sea water injection systems for bacterial control, although it is effective on its own in
many oilfield brine systems. EPRI 600 A is current used in both of Norpetco and Agiba petroleum companies.

Biocide, EPRI 600 D: EPRI 600 D is an effective quaternary ammonium salts, specially designed for the control of a
broad spectrum of aerobic and anaerobic bacteria.EPRI 600D can successfully be used in seawater, oil filed brines, and
fresh water for the control of slime forming bacteria, sulphate reducing bacteria, algae, yeasts and fungi. EPRI 600 D is
normally used in a two part biocide program in sea water injection systems for bacterial control, although it is effective on
its own in many oilfield brine systems. EPRI 600 D is current used in both of Norpetco and Agiba petroleum companies.
Environmentally friendly Biocide EPRI 610A: EPRI 610A is environmental friendly, effective and formaldehyde
free biocide for a broad spectrum of aerobic and anaerobic bacteria. EPRI 6100A can be successfully used in
seawater, oilfield brines, and fresh water for the control of slime forming bacteria, sulphate reducing bacteria,
algae, yeasts and fungi. EPRI 610 A is current used in both of Bapetco and Petrodara petroleum companies.
Environmentally friendly Biocide EPRI 610D: EPRI 610D is effective and environmental friendly quaternary ammonium
salts, specially designed for the use in seawater injection systems for the control of a broad spectrum of aerobic and
anaerobic bacteria. EPRI 610 D is current used in both of Bapetco and Petrodara petroleum companies.
SRBMedia:EPRIproduces SRBmediafordifferentSRBmicrofloura. Themediais preparedspecificallyforeachfieldusingthefield
water. We are always under call. EPRI SRB Media supplied to Khalda, Bapetco and petrodara petroleum companies.
Oxygen scavenger EPRI 800 A: Water soluble Inorganic reducing agent used in seawater injection and production separation
systems as a tool to prevent oxygen induced corrosion. The level of dissolved oxygen in these systems is required to be
kept at a concentration no greater than 20 parts per billion. EPRI 800A is currently used in NORPETCO petroleum company.
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Nanocrystalline dye sensitized solar cell prototype
Prof. A. Kashyout, Dr. M. Fathy

The use of nanotechnology materials in the production of solar cells is one of the modern trends that deserve attention at
the local level for several reasons, including:

* Energy crisis and the need for alternatives activity applicability of both the technological and economic.

« Ability to generate domestic technology using this type of cells because the techniques used is very simple and applicable
to the industrial level.

» Experience of the research group to fabricate this type of cells - promising preliminary results were obtained.

The main achievements of this prototype in the preparation of materials in nanometer range and study the effect of
preparation parameters on the solar cell efficiency. The dye was prepared from natural substances and synthetic. Quantum
dots were prepared using simple chemical technique. The cell efficiency was measured of about 11%. Now, prototype area
of 10 x 10 cm2 will fabricated.
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Power Factor Correction Based on Harmonics Compensation
Using 3-Phase Active Power Filter for Industrial loads.

Dr. A.Mansour- Electronics Research Institute, Cairo, Egypt

Power factor and harmonic problems become the most important issues on the power quality problems which classified
as incessant problems not instantaneous problems. Therefore, to follow up these environmental changes the Active
Power Filters “APF’s “ have been developed and become in common use in recent years. The APF systems are based on
harmonics injection equal in magnitude but anti phase of the load harmonics to be canceled. The APF systems are the most
advanced techniques due to their fast dynamic response to compensate harmonics of the nonlinear loads, and they have
high immunity against the electrical resonance. These technologies are matured all over the advanced countries. The high
price of these imported systems sets up a barrier against its wide spread in the development countries as well. Thus the
problems arising from heavy and fast loads are going to successively degrade power quality unless a local cost-effective
solution is developed and adopted. Now, consumers are facing two problems, the first, they have technical problems to
solve the accurate and fast time response by using the conventional solutions which are not capable of solving modern and
heavy load problems. The second, they face financing problems on importing readymade solutions based on APF systems
from the international markets, since the 200KVar unit price reaches 100,000 $ plus other charges like (lading, customs,
and taxes). The good news is: this creates a hungry local market for reasonably-priced locally-made APF products with
costs reaches to be 30% of the imported one. The first phase of the project has been completed by building one floor unit of
100m2 on the NRC’s premises at the 6th of October. Several lab and field experiments have been executed with successful
results which makes the prototype ready for immediate public use.

1A



2l 5 e Al 5 ) gl S A A gl Alall clalia ¥ g oyl sbaal e 33U obaall 8 2 Fie Sae Ay jal) jeae iy ) sean 4al s
) anSa jie ke 00,0 ie Juill ol (g Liian LS pe dansd G sale A liy Lo (1 Jad) QIS Slaxd doay a3 el SIS
A gilall bl jabias (e sball dglat (pda 58 gl da il 5 ) 5 jua allay ()

sl GUY) ZUY Al Aavigl) cilgall ekl pgpda Ll & Sdl s gwd ge Gl
Y aglsSlly gl skl dble 3 opnddl I Giaghw sl ol a5 o) sl Adadl e
slaal) ddat 8 daadiieall A8 adll Y

The world is incurring a vast water deficit. Egypt is witnessing a severe water shortage as its population exceeds 80 million
with limited water resources, mainly from the River Nile, about 55.5 billion m3/year. Seawater desalination is essential for
providing drinking water to coastal areas. The need for desalination is expected to increase exponentially in the future.
IncollaborationwithanEgyptian-AmericanScientist,aproposalonthedevelopmentofatechnologypackageforlocaldevelopment
of hollow fibers for seawater desalination has been developed and submitted to the Minister of International Cooperation.
The project is undertaken by a multidisciplinary team comprising several specializations spanning Three Research Divisions.
The present work aims at the development of a technological and engineering package for preparation of desalination
Hollow Fiber (HF) membrane module.
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An Efficient Detection and Classification Method for Landmine
Types Based on IR Images Using Neural Network

Prof.A.M.Mahmoud and Prof. H.F.Aly
Electronics Research Institute, Cairo, Egypt

Infrared Image characteristics have some interesting capabilities that may assist in the detection of shallowly buried objects,
in particular to help in the identification of landmine contaminated areas. This paper presents some preliminary results for
the detection of buried Anti-Personnel Landmines (APLs) using an infrared imaging system. We describe an algorithm
for the detection of landmine candidates by exploiting features in the images after extracting the object from background.
Different threshold levels are applied to select groups of pixels that correspond to the object, and are the ones that could
indicate a target position to the produced binary images. Unsupervised Self Organizing Map neural network was employed
to differentiate among the land mines for better choice of the suitable removal method. Our test results approved more than
98% detection accuracy.
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Using Rice Straw in Building: Green Applicable Technology

Dr. Eng. Gihan Garas, Dr. Eng. Mostafa Allam, Dr. Eng. Ayman El Alfy
National Research Center

Recycling rice straw to be used in construction is commonly applied worldwide as a solution to the major environmental
problems caused by burning the straw.

This project illustrates the use of Rice Straw Bales in constructing economic and environmental friendly houses. The
technology also integrates other building elements from rice straw to support the structural system such as cement bricks
and tiles for flooring and roofing.

Applying this technique in the industrial field is an asset for the societal re-development in the desert. This can be created
by building economic residential units that are healthy and can be self constructed. The thermal insulating properties of the
straw help make it suitable for desert environments since it isolates heat which tends to be dominant in these areas. The
units are designed to fulfill the oriental and green architectural style for development in touristic villages along Egypt’s calm
beaches and consequently attracting investments.
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PRODUCTION OF MULTI-WALLED CARBON NANOTUBES
Dr. A. E. Awad

Owing to their excellent electrical, chemical, mechanical and thermal properties, carbon nanotubes (CNTs) have been
attracting a great deal of attention. Since the discovery of carbon nanotubes, numerous ideas for applications have arose in
a wide variety of scientific disciplines, including (1) electronics (wires, transistors, switches, interconnects, memory storage
devices); (2) opto-electronics (light-emitting diodes, lasers); (3) sensors; (4) field emission devices (displays, scanning and
electron probes/microscopes); (5) batteries/fuel cells; (6) fibers, reinforced composites; (7) medicine/biology (fluorescent
markers for cancer treatment, biological labels, drug delivery carriers); (8) catalysis; and (9) gas storage. Multi-walled
carbon nanotubes (MWCNTs) are now semi-commercially produced in Egyptian Petroleum Research Institute (EPRI-
Nanotech. Labs) for local application by the members of EPRI in its different advanced research trends. Moreover, we
provide researchers in the different research teams in the Egyptian universities and research centers by our prepared
MWCNTSs for carrying out cooperative applied researches. The produced MWCNTs possess higher graphitization degree,
higher purity and higher thermal stability with a diameter of 20-40 nm.
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The invention is related to a process for preparation of NaA zeolite from kaolin for utilization in petroleum industry, removal
of water hardness, beside many other medical and biological applications. Egyptian kaolin contains the two essential
elements in the composition of zeolite. Kaolin is converted to active material by heating at 500-9000C and treatment with
certain concentration of sodium hydroxide. Crystallization is preformed at 80-1200C for 2-10h. The product can be used as
adsorbent, separation for gases, additive to detergents and catalysts for many reactions.
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Ceramic and polymeric composite biomaterials for bone
regenerative medicine Bio-mimetic Approach

Wafa |. Abdel-Fattah and her school, Biomaterials Dept. NRC, Egypt.

Improvement of life quality and the consequent increase in life expectancy are accompanied by an expanding demand
for the repair of damaged and degraded organs and Tissues. The American National Institute of Health (NIH) describes
regenerative medicine as a rapidly growing multidisciplinary field involving the life, physical, and engineering sciences that
seeks to develop functional cell, tissue, and organ substitutes to repair, replace, or enhance biological function that lost
due to congenital abnormalities, injury, disease, or aging. According to US & EU Markets FORECAST 1/6/2012, the global
authority on medical technology market intelligence, Millennium Research Group announced by 2016 the US market for
orthopedic biomaterials will grow at an average of just under seven percent per year, to total approximately $4 Billions.
The US orthopedic extremity device market will generate over $4.6 billion in revenues by 2015, growing at a compound
annual growth rate in excess of 10%. Eu Market for Large-Joint Reconstructive Implants Will Grow Moderately to Over $2.8
Billion. ON January, 3, 2012 and according to Maria Fontanazza, over the next five years, Orthopaedics Market in Brazil,
India, and China is expected to hit $3.1 Billion by 2017 . These figures raise the question for the local Egyptian forecast if
any? Since 1999 ,several patents covering biomaterials synthesis and surgical application were applied for, three of them
were awarded with the permission of the Ministry of health and two are pending .Application for an International patent in
Paris on March 2011 was performed . To address biocompatibility, degradation upon immersion in human serum or SBF
are crucial .Some relevant literature are considering SBF simulated body fluids proposed by KOKUBA in the early nineties
which acquired 1SO. Pre —techno-economic studies revealed competitive values with the imported types.
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Production Biological Schisto-Material
Prof Dr. Foad Yousif- Tudor Belharis Institute Tel: 01223450557

One of the main goals of this centre is production, on a large scale under standardized conditions, of the biological schisto-
material which are used in experimental schistosomiasis research. These products are the susceptible experimental animals
(Albino mice CD1, Balb C and Black mice BL6 and Golden hamsters), various stages of the two species of Schistosoma
found in Egypt (Schistosoma mansoni & S. haematobium), in viable or lyophilized forms as well as laboratory produced vec-
tor snails, etc. Of the important products of SBSC are the antigens of the various stages of Schistosoma parasite (Eggs SEA,
Cercariae CAP and Worms SWAP) of the two species in the Egypt. These products are used for accurate routine diagnosis of
schistosomiasis. Schistosomal antigens are also used for preparation of monocl onal antibodies which, being highly sensi-
tive and specific, are used for the detection of circulating Schistosoma antigen in active infections and for monitoring of cure
after specific chemotherapy. The schistosome antigens are presently marketed by SBSC to all universities and research
institutions in Egypt, as well as to many institutions in 32 countries worldwide.
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Production Biological Schisto-Material

Prof Dr. Foad Yousif- Tudor Belharis Institute- Tel: 01223450557

One of the main goals of this centre is production, on a large scale under standardized conditions, of the biological schisto-
material which are used in experimental schistosomiasis research. These products are the susceptible experimental animals
(Albino mice CD1, Balb C and Black mice BL6 and Golden hamsters), various stages of the two species of Schistosoma
found in Egypt (Schistosoma mansoni & S. haematobium), in viable or lyophilized forms as well as laboratory produced vector
snails, etc. Of the important products of SBSC are the antigens of the various stages of Schistosoma parasite (Eggs SEA,
Cercariae CAP and Worms SWAP) of the two species in the Egypt. These products are used for accurate routine diagnosis of
schistosomiasis. Schistosomal antigens are also used for preparation of monoclonal antibodies which,
being highly sensitive and specific, are used for the detection of circulating Schistosoma antigen in active infections and
for monitoring of cure after specific chemotherapy. The schistosome antigens are presently marketed by SBSC to all
universities and research institutions in Egypt, as well as to many institutions in 32 countries worldwide.
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Diagnostic kits for diagnosis of active schistosomiasis

Dr. Angy Mohsen Abd EI Monem- Tudor Belharis Institute
zdemerdash@yahoo.com

Lab scale production of diagnostic kits using monoclonal antibodies (MAbs) shows 90%
sensitivity and 95% specificity for diagnosis of active schistosomiasis and monitoring of cure.
Schistosoma diagnostic kits is routinely used in the service offered for all in and out-patients at TBRI (3000 patients since
2005).
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Preparation and Evaluation of Calcium Phosphate Based Root
Canal Cement from Egyptian Raw Material

Dr. E. Kataia- National Research Center
dr_engykataia@yahoo.com

Due to the many advantages of calcium phosphate cements and specially their abilty to form
hydroxyapatite during the setting process makes them very attractive as an endodontic sealer. Therefore,
in this study we attempted to prepare a calcium phosphate cement to seal root canals from Egyptian raw
materials. The new calcium phosphate root canal cement was formulated by synthesizing three basic powder constituents;
Biphasic compound, B-Tribasic calcium phosphate and -Dicalcium silicate to be mixed with additives; Di-basic calcium
phosphate, Calcium carbonate and Bisthmus oxide to formulate the new calcium phosphate root canal powder. This
powder was mixed with two solutions; Di-sodium hydrogen phosphate and Tri-sodium citrate. Physical properties of the
synthesized cement pastes were evaluated according to ANSI/ADA specification No. 57. Calcium ion release, pH changes
and adaptation assessment in prepared root canals of extracted teeth obturated using the cement was also carried out.
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Development of a Quantitative Real time PCR Kit for
Detection of Hepatitis B Virus

Dr. Mohamed Shemis- Tudor Belharis Institute- Tel: 01001472845

The detection and quantification of hepatitis B virus (HBV) DNA play an important role in diagnosing and
monitoring HBV infection as well as assessing therapeutic response. In this research, we developed an
inexpensive, highly reproducible and sensitive Real-time PCR assay designed for the detection and
quantitation of wide range of HBV DNA levels across the known HBV genotypes in Serum or Plasma. The test is based on
internal amplification control and TagMan probe technology. This kit was evaluated for limit of detection, dynamic range,
reproducibility, accuracy, and genotype inclusivity.
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Supporting with natural meshes of cotton and linen for parts of
the digestive system

Marwa A. et al.-National Research Center
maroatf@yahoo.com

This study aimed at developing woven fabrics based on cotton and linen fibers to utlize as support for
duodenum and stomach wall. To achieve this goal, both cotton and linen fibers were separately spanned
to yarns with diameter of 2.5 metric, then woven using three different woven structures (plain 1/1,
regular hopsack 2/2, and leno) with the same density for both warp and weft yarns per cm. The fabrics were
tested for crease recovery angle, stiffness, pore size, weight, thickness and tensile strength properties.
The fabrics were sterilized in autoclaves followed by treatment with Gluteradehyde2% before implantation in dog’s
stomach and duodenum. The period for rations for dogs was 21 days during which the biological analysis
of the dog blood, tissue compatibility, X-ray and Histopathological were continuously examined. The results
indicated that the samples produced from cotton fibers achieved high consistency with cells especially
hopsack 2\2 and leno structures.
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DNA isolation from blood and body fluids:
A kit prototype for clinical laboratories

Prof.Dr. Yaser Yasser R. Abdel-Fattah- Genetic Engineering and
Biotechnology Research Institute, City for Scientific Research and
Technology Applications (SRTACIty)
yasser1967@yahoo.com

DNA isolation from blood and body fluids is considered as a prerequisite for analytical and molecular
diagnosis of genetic diseases. The present prototype represents a diagnostic kit for isolating DNA from
blood and body fluids in pure form. The method is simple as it comprised of 4 solutions which have been
approved to be stable at room temperature for over than 24 months. The diagnostic kit price is
competitive and the patent was approved with registration number 23388/2005. Beneficiaries: Official and private
bio-analytical and clinical laboratories as well as molecular biology laboratories in universities and research institutes.
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DNA ladder prototype prepared to customers’ taste

Prof.Dr. Yaser Yasser R. Abdel-Fattah- Genetic Engineering and
Biotechnology Research Institute, City for Scientific Research and
Technology Applications (SRTACIty)
yasser1967@yahoo.com

DNA ladders are considered as common tools that are used in molecular
biology field for diagnosis of genetic and microbial diseases as well as carrying out cloning and
other relevant techniques in  molecular biology laboratories. The DNA ladders has been
produced by well known companies as: Sigma, Pharmacia, Stratagene, Fermentas, Boeringer ...etc.
The present patent involves an easy way for preparing DNA ladder by using polymerase chain reaction and the application of
numerical modeling for optimization of PCR yield. The patent has been approved according to PCT regulations in reference
to its novelty, inventive steps and industrial applicability. The prototype presented in this patent is characterized by ease of
preparation and possibility to tailor the DNA fragments of the ladder according to customer’s need. In addition, the fragments
could be prepared with a pre-determined amount of DNA in order to be used for quantification of DNA load of the sample.
Beneficiaries: Official and private bio-analytical laboratories as well as molecular biology laboratories in
universities and research institutes.
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Bone Bonding Ability Behavior of Some Ternary Borate Glasses
by Immersion in Sodium Phosphate Solution

A.M. Abdelghany et al.-Spectroscopy Department, National Research Center
a.m_abdelghany@yahoo.com

Some ternary borate glasses of varying compositions were prepared and corrosion behaviors of such
ternary borate glasses after immersion in aqueous dilute phosphate solution were studied using different immersion times.
Fourier transform infrared (FTIR) absorption spectral measurements were done before and afterimmersion in the mentioned
solution for extended times up to 3 days to justify the appearance of the characteristic FT infrared bands due to calcium
phosphate (hydroxyapatite, (HA)) which is considered as the potential indication of bone bonding ability. Experimental
IR data confirm the beginning of the appearance of FTIR bands at about 580 & 650 cm-1 after 1 day and the complete
resolution with its characteristic split form after three days and more. The corrosion behavior of the studied borate glasses
is explained in relation to a suggested hydrolysis and direct dissolution mechanism. The ease of dissolution of all the
borate glasses constituents explains the rapid conversion and formation of hydroxyapatite within the borate glass matrix as
indicated and confirmed by x-ray diffraction.
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Production of recombinant human growth hormone
production.

Prof Dr. Mohamed Saber- Tudor Belharis Institute- Tel: 01001472845

Growth hormone is produced in anterior pituitary gland and acts on peripheral nonendocrine tissues and
hence is involved in hundreds of different physiological functions. This research aimed to establish the lab
scale production and purification strategies that will be applied for the production of recombinant human
growth hormone. This was through cloning of human growth hormone gene into expression vector and
production of the recombinant protein into E. Coli. The expressed protein was immunologically and
physically characterized. Pilot scale production R& D started in the way to got protocol for industrial
production. This Know-How should be used for production of human growth hormone by one of the
pharmaceutical companies and will help to reduce treatment expenses in relative diseases.
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Production of recombinant human interferon gamma
Prof Dr. Mohamed Saber- Tudor Belharis Institute- Tel: 01001472845

Interferon gamma (IFN-y), also called immune interferon. IFN-y is a drug used to reduce the frequency
and severity of serious infections associated with chronic granulomatous disease and delays the effects of
osteopetrosis in patients with severe malignant forms. IFN-y is currently in late stage of clinical trials in
treatment of HCV and Leshmaniasis. The developed know-how and its protocols for cloning in E. coli
cells, expression, isolation as inclusion bodies, purification and activity assay, has been established. Pilot
scale production is first step for industerial production through one of the local pharmaceutical cmpanies.
In general the aim of this research is to increase the capabaility of Egyptian biopharmaceutical companies, interested in the
development of therapeutic products for the treatment of a variety of diseases.
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Development of recombinant human Interleukin-2
Prof Dr. Mohamed Saber- Tudor Belharis Institute- Tel: 01001472845

Interleukin-2 (IL-2), also known as T-cell growth factor. Interleukin-2 is a drug used for treatment of metastatic renal cell
cancer, as well as metastatic melanoma. In our study h-IL2 was induced and isolated from human PBMC’s and cloned
in expression vector and was transformed into expression bacteria and was successfully expressed . The isolation as
inclusion bodies, purification and activity assay, has been established. Pilot scale production is first step for industerial
production through one of the local pharmaceutical cmpanies.
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Granulocyte colony-stimulating factor (G-CSF or GCSF)
Prof Dr. Mohamed Saber- Tudor Belharis Institute- Tel: 01001472845

G-CSF is is a glycoprotein produced by a number of different tissues to stimulate the bone marrow to
produce granulocytes and stem cells that released into the blood. G-CSF can be used to reinforce the
immune system in patients with cancer chemotherapy which suppress production of white blood cells. In
this study hG-CSF induced and isolated from human Peripheral blood mononuclear cells (PBMC’s) and
analyzed by sequencing.The hG-csf ORF was cloned into expression vector and transformed into
expression bacterial strains. Pilot scale production R& D started in the way to got protocol for industrial
production. This Know-How should be used for production of G-CSF by one of the pharmaceutical
companies and will help to reduce treatment expenses in relative diseases.
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Production of interferon alpha 2
Dr. Ehab El-Dabaa- Tudor Belharis Institute- Tel: 01220827685

Interferon alfa 2 (IFN-a2) has wide variety of uses including use in treatment of hepatitis C virus (HCV)
infection which is high prevalent in Egypt. This research aimed to development of lab and pilot scale
production of recombinant human IFN-a2. This have been done through cloning and optimization of lab
scale expression of IFN-a2b protein in E. coli followed by pilot scale production process development
represented in establishment and characterization of seed banks, optimization of fermentation, inclusion
bodies separation and solublization, protein folding, and chromatographic separation. Development of
pegylation of produced IFN-a2b will start directly after activity optimization. The developed know-how will
be used for industerial production of IFN-a2 through one of the local pharmaceutical cmpanies. This will
significantly reduce the HCV treatment expenses and secure nationally important drug. Much more important long run
benefit of this research is the establishment of core facilities and experiences in R&D for production of other nationally
important therapeutic proteins including vaccines.
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A device for epidural identification and characterization using
continuous hydrostatic pressure

Prof Dr. Hosam Helmy- Tudor Belharis Institute- Tel: 01001592770

We are implementing a new technique for identification of the epidural space by reversing the flow
mode stopped by pressure in the ordinary syringe pumps by a pressure mode stopped by the flow in the
epidural space leading to a simple and accurate identification as well as an easier catheter insertion through
widening of the epidural space with a minimal applied pressure (50-60 Hg). This mode will be termed “the epidural mode”
and will be part of the regular syringe pump available in most operating rooms. This protoype will be prove to be interesting
to any company manufacturing syringe pumps such as Fresinius, Alaris,etc. [Patent No:24054; contact person: Dr.Hosam
Helmy (01001592770).
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Removal technology lens of the eye through a hole
0.66 mm during surgery Vitreous

Prof.Dr. Ehab El Rayes- Institute of Ophthalmology’s Photo
erayes1@hotmail com

The new area of ophthalmologic surgery requires smaller size instruments to facilitate comfortable and
less traumatic surgery. This means less time needed for rehabilitation and fast recovery to favorable
vision. In 2005 small gauge or trans conjuctival (no suture) retinal surgery was introduced for Vitrectomy,
with the lack of a method to remove dropped lens matter or even dropped crystalline lens with limited the
management of this complication with small gauge surgery. We started developing a new device 0.6 mm (23 G) to
fragment the crystalline lens or dropped lens fragments. The difficulty was the small gauge of the device and the
difficulty in the flow with lens matter. We worked on different materials including titanium with special
designing the lumen and the shaft. We developing a final prototype and the development of the mass
production was by Dorc company that registered the device patency under Rayes Fregmatome. On 2008 we used this
device on 30 patients in Egypt and was used in Germany by professor Eckard. The study showed that we can safely use
this device in managing the lens with very small entry size with no need to suture the wound and this device added a new
technique to use small gauge surgery phaco fragmentation. It was presented in the American Academy of Ophthalmology
in 2009 as a novel new approval and presented 2010 In the American retina society. Dutch ophthalmologic registered the
new phaco phragmotome under Dr El Rayes frgmatom 3005. F106 licence in their product catalogue and is stated the name
and institution of the developer. This device is now available in the international and local worked in Egypt and highly used
now days in retinal surgery and solved the problem of dropped crystalline lens in non invasive simple approach with less
than 2m of ultrasound power in most of the trials conducted worldwide.
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NEPRAS for DNA purification

Prof.Dr. Desoky Abd Halim- City of Sicentific Research and
Technological Applications,SRTA-City- Tel: 034593420

NEPRAS is a DNA purification kit used to extract DNA from agarose gels in efficient and simple approach.
Purification process is performed based on the selective adsorption of nucleic acids (genomic DNA, PCR
amplicons, plasmid DNAs) from solubilized agarose gels on prepared environmentally friendly inorganic
carrier. The inorganic carrier containing DNA is washed to remove contaminants, while the pure DNA
is eluted in water or TE buffer. NEPRAS kit is better than column based kits especially for scaling up the
reaction volumes. The output of the kit is a highly purified DNA could be used in all required molecular
biology procedures, include but not restricted to cloning, PCR, sequencing, fingerprinting, labeling and
restriction analysis.
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AMSHAGE DNA Extraction Kit

Prof.Dr. Desoky Abd Halim- City of Sicentific Research and
Technological Applications,SRTA-City- Tel: 034593420

AMSHAGE DNA Extraction Kit provides a simple, accurate and rapid approach for efficiently isolating
high-molecular-weight DNA from cultured cells of Gram-positive and Gram-negative bacteria, Yeast and
other fungal cells, fresh water & wastewater and whole blood. Depending on the starting material, the entire
extraction takes as maximum as two hours to complete and does not require phenol or chloroform. DNA
isolated with the AMSHAGE DNA Extraction Kit may be used directly for restriction digests, cloning,
Southern blotting, PCR amplification, and other DNA analysis techniques.
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Developing cost-effective and Environmentally Friendly Solar
Powered Hydroponic system for remote area

Prof. S. Ragab
National Research Center

Hydroponics is the most intensive method of crop production in today’s agricultural industry. It is a system to grow
plants without or with artificial media with supplying all the required nutrients through nutrient solution. In addition to
being an economically viable and environmentally friendly option to the use of methyl bromide fumigation, it is system
allows increasing the plant density and consumes considerable less water and nutrients than those, growing in soil.
Due to new technological achievements, hydroponic has already become much more effective, convenient and
affordable. Multiple electronic devices, such as pumps and timers have made hydroponic growing process are more
applicable. In this regard, current achievements in the development of solar pumping systems are very promising and
consider a wise solution for remote areas where, soil is too poor to grow food or simply do not receive enough rainfall
to sustain growing crops. Solar-powered water pump are durable, can be mobile, and exhibit long-term economic
benefits. A typical pumping system consists of a Photovoltaic array that powers an electric motor, which drives a
pump. The water is pumped from the catchments tank into stream that provides a gravity feed.
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Biofungicide for controlling powdery mildew disease and
Biofungicide for controlling strawberry blight

W. M. Haggag, National Research Centre, Dokki, Egypt

The innovate concerned with biofungicide which consists of beneficial microorganisms instead of using the
chemical pesticides for controlling the powdery mildew on several horticultural crops. Powdery mildews is major
foliar pathogens of field-grown crops and affecting almost all the crop varieties in Egypt and in the world such
as horticulture fruits (grape, mango,..), vegetables (cucumber, strawberry , pepper, .), field crops (wheat,
barley,...) and others.Microorganisms were isolated from environmental itself, and complete each other without
any antagonistic effect. This biofungicide is safe for human and environment, cheap and easy for preparing.
The Innovation concerned with biofungicide as applicable active treatment for controlling grey mould disease of
horticultural crops.

Grey mould, caused by Botrytis cinerea Pers.:Fr., can be severe and economically damaging to many agricultural and
horticultural crops under conditions conducive to infection. Botrytis fruit rot is the most important disease of strawberry
,grape, bean , pepper, ...in the world and in Egypt. Its yield can be drastically reduced or even lost by the attack of
grey mould disease, where more than 75%, reduction in yield was recorded.
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Production of Functional Foods

Amal S. Hathout, Soher E. Aly
Department of toxins and pollutants of Food, National Research Center, Dokki,
Cairo

Food Toxicology & Contaminant Dept., National Research Centre, Dokki, Cairo, Egypt
Local markets lack probiotic food containing probiotic bacteria which are of vital importance to the consumer. They
have the ability to prevent cancer and tumors, reduce and control diarrhea, reduce cholesterol, control colds and
improve intestinal bacteria.

The aim of this study is to evaluate the role of probiotic bacteria (Lb. gasseri, Lb. reuteri) compared to yoghurt starter
bacteria (S. thermophilus and Lb. delbreukii sub sp. bulgaricus) as a biopreservative agent and to improve the quality
of Talbina to be used as a functional food. Probiotic functional foods were produced due to the presence of low fat
milk and barley flour that is rich in vitamins and minerals and contains antioxidant compounds and fibers that help
in digestion and absorption of toxins. The experiment was designed on using two probiotic bacteria and yoghurt
starter bacteria and adding them to the Talbina during manufacture. The Talbina produced was stored at 6+2°C and
12+2°C for 21 days and fungi was isolated at zero time, and after 7, 14 and 21 days respectively. Increasing storage
temperature to 12+2°C increased total fungal count and greatly changed fungal profile, whereas the main fungi
recorded were Aspergillus species. On the other hand, Pencillium species were dominant in Talbina stored at 6£2°C.
It was also noticed that Fusarium species appeared only on Talbina produced by fresh milk, and that the presence
of A. parasiticus, A. flavus, A. niger, A.carbonarius depended on the type of milk used. The study concluded that the
storage conditions of the manufactured Talbina by using Lb. gasseri and Lb. reuteri reached more that 21 days at
6+2°C in comparison to the yoghurt starter bacteria, where they ranged from 7 to 14 days according to the type of
milk used. It was also noticed that storage temperature is the main factor for the viability of probiotic bacteria and the
safety of the final product.
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production of cellulase to reduce the cost of cellulase
importation and involve the produced cellulase in animal feeding
trials.

A.M. Kholif-National Research Center

The current project (at the first year) aimed to produce of cellulase to reduce the cost of cellulase importation and involve
the produced cellulase in animal feeding trials. Five fungal strains (Asperigillus niger, Fusarium oxysporum, Fusarium
avenaceum, Cephalosporium acremonium and Asperigillus flavus NRRL 5521) were grown as stand cultures in 100ml
conical flasks containing Cellulose Powder Medium (CPM). A.niger and A.flavus NRRL 5521 were chosen on the basis
of the best mean cellulase activity reached 0.076 and 0.075 U/ml respectively, for further studies on CPM medium. The
maximum production of cellulase by A.nigerwas achieved atinoculum size 4%, 48 hincubation period, initial pH 6.0 , meat
extractas asole nitrogen sources ataconcentration of 0.33 g N/land wheat straw as sole carbon source ata concentration
of 1% (W/V) to give 0.177 U/ml, while in case of A.flavus NRRL 5521, the maximum cellulase production was obtained
at inoculum size 7%, 48 h incubation period, initial pH 7.0, yeast extract as a sole nitrogen sources at a concentration
of 0.33 g N/I and rice straw as a sole carbon source at a concentration of 1% (W/V) to give 0.046 U/ml. A.niger was
chosen on the basis of the best mean cellulase activity for production of laboratory produced cellulase (Asperozym).
It could be note that we are succeeded to produce a new local cellulase enzyme under the name of “Asperozym” for
further field studies in the next steps of our project.
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“New method for protecting dry agricultural products against
storage pests”

Prof. M. M.Abdel-Kader, Prof. F.Abde-Kareem, Prof. N. EI-Mougy,
Prof. N. EI-Gamal
National Research Center

The proposed formula is a mixture of some organic acids and sawdust as carrier material. This mixture could suc-
cessfully use as applicable active treatment for protecting the agricultural products against microbial contamination
and storage pests. This active material is recommended to be used for the Postharvest agricultural products which
have low moisture contents, i.e. grains — seeds — plant material (leaves — stems — flowers — etc.). Furthermore, the
proposed approach provides the treated agricultural products with long acting protection against microbial invasion
and even association settlement. Animal and pouliry feeds as well as peat moss disinfection could be considered as
another benefits of this application. This new method could be used as pesticides alternative for protecting the low
humidity agricultural products against storage mould and Pests, it is safe, cheap, easy applied without harmful resi-
dues for man, farm animals and environment.
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BIOCINE S2HA A BIOCONTROL SUBSTANCE FOR
CONTROLLING BROWN ROT DISEASE ON OTATO

Potato crop in Egypt occupies 20% of the total area devoted for vegetable plantation and any disturbance in its
production affects severely its local and export impact. Brown rot disease on potato is the most serious disease
affecting potato exportation. Therefore, competing such disease is an obligate practice to control the pathogenic
causal bacterium. Biological control became recently an effective strategy for fighting plant pathogens, where the
antagonist has the ability to combet with the phytopathogens. This research was carried out with a biocontrol bacterium
proved to be a potent antagonist against Ralstonia solanacearum . The in planta trials were carried out using healthy
and infected tuber — seeds treated with the biocontrol agent Biocine S2HA either by soaking or powdering or both.
The Biocine S2HA was produced in large — scale using controlled bioreactor to obtain the optimal amount and active
Biocine S2HA agent. Treating the healthy or infected tuber —seeds prior to plantation with biocine S2HA as soaking or
powdering increased the potato yield compared with the untreated tuber-seeds. However, using the treated healthy
tuber-seeds was better than using the infected tubers. In addition, the most effective practices were powdering the
growing plants near the stem base. The effectiveness of consequence powdering treatment is due to the repeatable
treatment of root area, with the biocine S2HA carried on the talk powder. Pathogen, either in the infested soil or even
in the infected tuber-seeds.
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Model for Fish Feed Production Plant, National Institute of
Oceanography and Fisheries, Alexandria (NIOF FEED)

NIOF FEED is the only scientific research Mill for fish and crustaceans feed production in Egypt. The mill is located
in EI-Mex Station - National Institute of Oceanography and Fisheries-Alexandria. Plant contains two lines for the pro-
duction of floating pellets (capacity 350 kg/hour) and sinking pellets (capacity 2 tone/ hour). The Mill has support by
research strategy of qualified and professionals team in fish Nutrition laboratory, which allow for roads and scientific
solutions for the development of fish feed industry sector, other than the potential of modern application available in
the NIOF. NIOF FEED mill provides technical assistance to investors and farmers to produce fish feed by the per-
manent update of the fish feed formulations according to the latest international recommendations and the results of
research institute in this field. The mill has the ability to meet any technical support needs for fish and crustaceans
feed industry in Egypt.
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A model for intensive fish farming in low cost for youth
(Cages environmentally friendly)

A major challenge in fish farming in Egypt is to produce a high quality and quantity product at low cost. Therefore,
fish farming in floating net cages is one of the most effectives means for intensive fish culture in their natural habitat
and uses floating net cage or box consists of a wooden frame or metal or plastic and mesh or nylon containing fish
fingerlings in large numbers in the unit area, appropriate to the type of water, whether fresh or saline where provide a
regular artificial feeding for fish to push the process of growth and access to appropriate marketable size as soon as
possible. National Institute of Oceanography and Fisheries, through its Division of Aquaculture work a model for cage-
friendly environment (12X12X5 m) for culture Nile tilapia composed of two layers , internal for tilapia (8X8X5 meters)
and external for fish-friendly environment such as mullet (4X4X5 meters), where the tilapia food and organic wastes
are rich in nitrogen and phosphorus elements, which cause increase in algae blooming in the aquatic environment
and as a results caused negatively impact in water quality. The presence of fish mullet prevents these dense cultures
of algae due to high efficiency in feeding on these algae. The model possessed a good production (310 kg mullet and
3800 kg Nile tilapia per cage) and economic surplus of 60.95% of the total revenue. Therefore, this model is effective
for youth to create jobs and a decent life for them.
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Production of Biodiesel from jatropha Oil in Egypt.

National Research Center,Engineering Research Division, Chemical Enginering
and Pilot plant Department

Biodiesel (fatty acid methyl ester) has been identified as a non-toxic biodegradable alternative fuel that is obtained from
renewable sources. Over the last decade, there has been increasing interest in producing biodiesel from conventional
sources such as soybean, canola, sunflower, and coconut oils. Current efforts are directed towards the development of
new non-edible resources. Among these Jatropha Curcas comes at the forefront. In Egypt, Jatropha Curcas has grown
successfully using primary treated wastewater. Also, extensive R&D efforts identified the optimum conditions for the various
processing stages namely crushing, extraction, transesterification and purification. Based on the research findings, the
techno-economic appraisal of biodiesel production from Jatropha Curcas is conducted. Two nominal capacities namely
8,000 and 50,000 metric tons/yr have been proposed. Several scenarios have been formulated to take into consideration
varying productivity (3.4 to 5.8 ton fruits per 4,000 m2 (acre)) and varying recovery rates of oil from seeds. Economic
indicators including capital and production costs for the various processing stages and revenues according to current prices
of oil and cake have been obtained.Techno-Economic Evaluation for the production of jatropha Biodiesel showed average
simple rate of reurn between 27-52% depending on different local production conditions. The price of biodiesel that provides
a simple rate of return (SRR) on investments of 10% was in the range of $0.3-0.7/liter for the different assumed scenarios
which is lower than the prevailing price of biodiesel (about $1/liter) in the US. Thus, in view of experimental results and
economic assumptions, there are positive prospects for the production of biodiesel from Jatropha Curcas under Egyptian

conditions.
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This invention dealing with the use of an approach to capable use rice straw (RS), as available and undesirable
agro-wastes for production of environmental and economic hydrogels required for reclamation of sandy soils.
The required hydrogels were prepared on a Lab- and Pilot scales via graft copolymerization approached with
acrylonitrile, by using an invented technique which reduces the environmental impact. Using the invited approach
produced hydrogel with water absorption capacity for Nile and distilled water reached 3008 and 3128, respectively.
Application this invented hydrogel (0.1, 0.2 %) in sandy soil, it success in decreasing the leachability of
fertilizers during irrigation, due to improving the hydrophysical properties of soil, which leads also to increase
the amount of water needed to plants, reached to 219 %, despite the maximum percentage obtained from
using 10% clay and 5% organic fertilizer (conventional fertilizers) not exceeds 189 & 140 %, respectively.
For the effect of applied hydrogels on costs of production, sale price and net profit (L.E fed-1) for production of grown crops
on a sandy calcareous soil under different irrigation regime., it was found that, the net profit as the differences between total
sale price of the yields and production costs range between 4752 and 13792 L.E fed.-1.
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It is no longer acceptable to consider the industrial wastewater as a nuisance source for environment. But we must believe
it as one of the most important resources that contribute in solving the problem of water scarcity. Accordingly, there is an
urgent need to search for material has high affinity for harmful ions removal from the industrial polluted. Nano-Zirconium
vanadate ion exchanger was characterized by its high affinity for cobalt and nickel ions, high surface area, and high chemical
and thermal stability. These properties qualified this ion exchanger to be used for treatment the industrial wastewater
that discharged from the industrial factories such as batteries, mining and detergent factories. This ion exchanger was
successfully prepared using an innovative homogeneous precipitation technique. This technique produces ion exchanger
with high ion exchange capacity for heavy metal removal from industrial wastewater to be reused again after purification for

the industrial or agricultural purposes.
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Waste water treatment has become one of the most serious environmental needs. The removal of suspended solids
and heavy metals is of special concern due to their persistence in the environment because of being not degradable.
Moreover, heavy metals tend to accumulate in living organisms and many of them are known to be toxic or carcinogenic.
Coagulation and flocculation processes one of treatment methods used to separate the suspended solids portion
from the water, however, various methods for heavy metal removal include chemical precipitation, ion-exchange,
adsorption, membrane filtration, electrochemical treatment technologies have been applied in water treatment.
In this study, carboxymethyl chitosan grafted polyacrylamide has been prepared to achieve dual functions simultaneously;
separation of suspended solids and removal of heavy metals. These grafted polymers based on chitosan possess scientific
and economic interest among all adsorbents, coagulants and flocculants based on synthetic polymers due to its wide
availability and unique chemical and biological properties such as biocompatibility, non-toxicity and antimicrobial properties
that expand application of these chitosan based materials in the area of water and waste water treatment.
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Applying quantum mechanical calculations a model is presented consists of 3 cellulose units, one lignin and one chitosan,
CaO; FeO and AI(OH)3 are attached through O-Linkage. The model presents water hyacinth in its dry form. The model
suggests the ability to remove inorganic pollutants from wastewater according to unique hydrogen bonding and high total
dipole moment. Microspheres are synthesized in the laboratory from dried water hyacinth and chitosan following self

assembly method. The microspheres indicate its ability for removal and recovery of lead from synthetic wastewater. This is
in a good agreement with the obtained model.
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Wood is the basic material for the furniture manufacture, interior architecture design and construction
industries. The increasing demand for good quality wood has resulted in over logging of extensive non-
renewable hardwood timber. There is an urgent need to find suitable substitutes for good quality wood.
Thousands of tons of different crops are produced but most of their wastes do not have any useful utilization. Agricultural
wastes include wheat husk, rice husk, and their straw, hemp fiber and shells of various dry fruits. These agricultural wastes

can be used to prepare wood-fiber reinforced polymer composites for commercial use, resistance to absorb water, and
resistance to inflammable.
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Certified Reference Materials (CRMs) are used for calibration of equipment used in chemical analysis. They are also used
in quality control processes and in the proficiency resting (PT) schemes. The National Metrology Institutes are the main
products of (CRMs) worldwide. Certificates of these materials include the certified value and its associated uncertainty.
Therefore, they provide traceability of measurement results to the (SI) units, which is the backbone of assuning the quality
of products and services. Traceability is also a main technical requirement for laboratory accreditation. Based on that clear
importance of (CRMs), the National Institute of Standards (NIS) produces a number of (CRMs) which are imported from
abroad and are widely used in industry and services. These (CRMs) are: elemental solution, anions solutions, pH and
conductivity standard solutions and Portland cement samples. The main users of NIS (CRMs) are pharmaceutical, food and
beverage, petrochemical, textile, plastic and cement industries. The ministry of environment, the general organization of
import and export control as well as the chemistry authority are also main users of (CRMs). These materials can be directly
purchased from NIS in local currency.
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