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Since the Invention of the screw, by Archimedes nearly 3 millennia ago, as an 

essential  technology  for the gathering and harvesting of 'common salt' the transfer of 

liquids and solids - today known as "slurry"  -  has been at the center of most  processes of 

beneficiation. First, second and third generation centrifuges and filters were developed  as 

 a means not only of influencing the effectiveness of dynamic dewatering but   also the 

means of distributing and discharging  solid and liquid products . 

The research required to develop the third generation is now becoming relevant in the 

design of the forth generation and includes borrowed technology from computerized 

control systems designed for platforms resulting from exhaustive theoretical and pilot 

testing.   Like the   new Nano-technology a multiplicity of disciplines in engineering, 

biology, physics, chemistry, and mathematics have been essential in its development, and 

its advantage today is predictable control parameters.  As Peter Drucker once said: "To 

predict the future you must create it".    
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Introduction to VSEP  Technology (www.vsep.com) 

 
Boaz Shitzer ,  

A. Shitzer LTD. 
�
�

The technique is called Vibratory Shear Enhanced Processing (VSEP). In a 
VSEP System, the feed slurry remains nearly stationary, moving in a leisurely, 
meandering flow between parallel membrane leaf elements. Shear cleaning 
action is created by vigorously vibrating the leaf elements in a direction tangent 
to the faces of the membranes. Video presentation – 8 min 
 
Membrane selection  
 
Microfiltration, Ultrafiltration, Nanofiltration, Reverse Osmosis 
 
Applications: 
 
Product Concentration:  the main goal is to concentrate material from 15% to 
as high as70% solids. This operation cannot be done using conventional  
crossflow membrane systems. Examples: Calcium carbonate, Carbon Black, 
Pigments and Dyes, latex , polymers, MEG. 
 
Waste water  
Pulp and paper – Black liquor NF membranes  
Whitewater – remove fibers\ reuse water 
End of pipe – reduce BOD\COD with NF 
Recycle effluent NF membrane reduce TDS  
Laundry Wastewater – filter water from washing and rising cycles for reuse, 
  recover soap, reduce consumption recover heat with UF Cellulose membranes 
Oil Wastewater – remove contaminants from oily wastewater before reuse or 
discharge. 
Typical use with NF: to concentrate up to 50% as Oil.  Low energy, small foot 
print, no chemicals. 
Landfill Leachate – remove heavy metals, ammonia TDS and other specific 
components.  Limit of recovery: Osmotic pressure up to 1000 psi – one step  
treatment, small footprint.   
End of Pipe Chemical filtration: Phosphoric Acid, Chemical wastewater.  Use 
NF to reduce \remove TDS, TSS, COD, BOD. Meets specification for reuse.  
 
Treatment of incoming plant water to remove TDS, TSS, Bacteria etc. 
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"Ultrasound and gene delivery - 
can they be combined?" 

Marcelle Machluf, Technion �$�#� 
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"Encapsulating the “Uncultured” 
Majority" 

A. Kushmaro E. Ben-Dov and 
S. Geresh, BGU 
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"Algal films for mucosal Drug 
Delivery"�
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"The Drying Process Alters the 
Structural Characteristics and 
Biological Activity of the Red 
Microalgae Polysaccharide". 
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"Biotech applications of 
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Ultrasound Application  in Controlled Drug Delivery and Non-invasive 
Diagnostics from Idea to Biotechnological Star t-up 

 
 

Joseph Kost 
Department of Chemical Engineering 

Ben-Gurion University 
Beer-Sheva, Israel�

 
 

We found that short application (less than 30 seconds) of low frequency ultrasound can 

permeabilize skin reversibly for prolonged period of time. During this period, analytes can 

be extracted as well as drugs including proteins delivered through the pemeabilize skin. 

Furthermore the amount of glucose extracted by ultrasound can be measured and used to 

predict temporal changes in the blood glucose levels. Clinical studies of the non-invasive 

approach for glucose monitoring, topical anesthetic and protein delivery indicate that 

ultrasound significantly increases skin permeability and allows delivery of biologically 

active proteins and extraction of clinically relevant fluxes of glucose across the skin that 

correlate to the blood glucose values. The lecture will present the scientific progress and 

business strategy in the development of the technology. 
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Ultrasound and gene delivery  can they be combined?�
 

 
Marcelle Machluf, PhD 

�
Faculty of Biotechnology and food engineering 

 
 

Essentially, gene therapy involves the delivery of one or more genes and the sequences 

controlling their expression, into the target cell. Introduction of genes into cells can take 

place ex vivo or directly into cells, tissues and organs in vivo. Viral vectors are still the 

most widely investigated gene carriers. However, several recurring issues have led to a 

reconsideration of their use in human clinical trials including non-defined cell type, 

alteration of cell genome, restriction in the size of incorporated DNA and immunogenicity. 

To date, no viral vector has been approved for clinical therapy. Ultrasound may offer a 

unique alternative for non-viral gene transfer into mammalian cells. Ultrasound exposure 

has been shown to increase cell membrane permeability and reduce the thickness of the 

unstirred layer at the cell surface, which may facilitate naked DNA entry into cells. We are 

using ultrasound energy, to enhance gene transfection of cells in vitro and organ in vivo. 

We have established the capability of this vector to transfect different cell types, which 

some are primary cell  such as fibroblasts, urothelial, muscle and endothelial from 

different sources and. Curentely we focuse on using ultrasound to transfect tumor cells 

with anti-angiogenic gene such as endostatin, PEX, PF-4 and other for tumor therapy.�
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Encapsulating the “ Uncultured”  Major ity 
 

A. Kushmaro E. Ben-Dov and S. Geresh 
 

Dept. of Biotechnology Engineering, Faculty of Engineering Sciences, The Institute for 
Applied Biosciences, Ben-Gurion University, Beer-Sheva 84105, Israel. Email: 

ar i el kus@bgumai l . bgu. ac. i l  
 

  
Many lines of evidence show that less than 1% of the microorganisms in a niche are 

readily cultured using current techniques. The other 99% may emerge as a world of 

stunning, novel genetic and biochemical diversity. Our new method for isolating and 

culturing novel “uncultivable”  microorganisms, dealing with encapsulating microorganism 

in agar sphere coated with polymeric membrane. In this method after Incubating in the 

environment we can isolate previously uncultured microorganisms for molecular biology, 

culturing and production of bioactive materials.  

Environmental samples obtained from laboratory scale wastewater bioreactor, 

coral mucus and soil were estimated for bacterial number by direct counting. The samples 

were diluted in order to entrap approximately one bacterium in one agar sphere. The 

diluted samples were mixed with warm autoclaved agar and perform a sphere by dripping 

agar droplets into cold mineral oil.  After coating the agar sphere with the polymeric 

membrane the spheres were incubated for 3 weeks in the environment. After the 

incubation we were cut the agar spheres and scanned for microbial colonies at 

magnification of 400X and 1,000X. In the spheres we could see developments of isolated 

bacterial colonies and fungus presumably uncultivable. We assuming that the observed 

microorganisms are indeed uncultivable since in ordinary agar plates in the corresponding 

dilution we didn’ t observed bacterial growth. In addition sequences of 16S rRNA gene 

from agar spheres clone libraries were related to uncultured prokaryotes. Further research 

will be continued in cauterization of the new isolated microorganisms and exploration of 

new bioactive materials. 
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ALGAL FILMS FOR MUOSAL DRUG DELIVERY  

 
 

M. Haber 1, I . L ir 1, R. Azhar i1, H. Dodiuk1, S. Skulason2 
 

1Biota Ltd., 5 Hakalanit St., Netanya 42225, ISRAEL, e-mail: meirhab@netvision.net.il 
2Bio-Gels Pharmaceuticals, Hagi Hofsvallagotu 53, 107 Reykjavik, ICELAND 

  
Bio-Gels Pharmaceuticals and Biota co-develop, within the EU FP5 Algal Bioadhesives 
Consortium framework, innovative films for trans-mucosal drug delivery systems 
(MDDS). 
Versatile MDDS films have been developed using novel algal biopolymers and aqueous 
film forming technique.  
 
MDDS that provide first-pass rapid onset of action via direct application of a medication to 
the mucosal membranes has lately become an important route for local and systemic drug 
administration. Significant economic and sociologic benefits could be achieved by 
transforming injection delivery of drugs such as insulin to MDDS. 
Using films instead of other MDDS such as sprays, gels and tablets has several 
technological and marketing advantages especially ease of use and comfort. Films can 
circumvent the relatively short residence time of gels on the oral mucosa, which are easily 
washed away and removed by saliva. Moreover, films are able to protect mucosal wound 
surface thus reduce pain in treatment of oral diseases such as canker sores.  
 
Algal biopolymers were extracted and isolated according to modified US Pat. 5,859,198, 
“Plant proteins” . Flexible, elastic, soft yet strong films, 30-100� m thick have been 
prepared by formulating the algal biopolymers with bulking agents, plasticizers, and 
crosslinkers, using aqueous “solvent-evaporation”  film forming technique.  
 
Mechanical properties of the films were measured using a Lloyd Universal Testing 
Machine LRX-plus equipped with a load cell of 5 kN and the Nexygen 4.0 software 
package.  
Tensile strength was in the range of 1-70 MPa, elongation at break 3-120%, swelling and 
weight loss in artificial saliva, over 24 hours, at ambient temperature was in the range of 
20-400% and 10-90% respectively, depending on film’s formulation.   

Mucoadhesion properties of the films were measured using a Stable Micro Systems 
Texture analyzer model TA-XT2i in an adhesive test mode, with a specially designed 
probe, using a synthetic membrane, which has mucin spread over it.  

Mucoadhesion strength was in the range of 9 to 36 KPa·s, within the range considered as 
good mucoadhesion.  

Herbal remedies, vitamins, and drugs were successfully incorporated within the films and 
in-vitro and in-vivo release, penetration, and effectiveness of these products is currently 
being studied.  

 

The capacity to control disintegration rate and drug release of the films over wide range 
and the mild aqueous film forming technique will enable new MDDS possibilities to old 
and new drug portfolios of pharmaceutical and biotech companies.  

 

Acknowledgment: Algal Bioadhesives Consortium (AB) work is supported in part by grant 
G5RD-CT-2001-00542 from the European Union.  
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The Drying Process Alters the Structural Character istics and Biological 
Activity of the Red Microalgae Polysacchar ide 

 
Ar iel Ginzberg1, Eli Kor in2 &  Shoshana (Malis) Arad1*  

 
1The Institute for Applied Biosciences and Department of Biotechnology Engineering, 

2Department of Chemical Engineering, Ben-Gurion University of the Negev, Beer-Sheva 
84105, Israel 

 
 

The cells of red microalgae are encapsulated within a sulfated polysaccharide, the external 

part of which dissolves continuously into the growth medium. The isolated polysaccharide 

yields a highly viscous aqueous solution, even at low polymer concentrations. Since the 

polysaccharide, with its broad range biological activities, has potential for application in 

the pharmaceutical, food and cosmetics industries, the importance of drying without 

changing the polysaccharide conformation or the biological activity is self-evident. In the 

present work, we examined the physicochemical properties and biological activities of the 

polysaccharide from the red microalga Porphyridium sp. that had been oven dried at 

temperatures ranging from 40 to 140oC. The properties of dried samples that had been re-

dissolved (0.5 % w/v) were compared with those of untreated samples. Drying at moderate 

temperatures (up to 90�C) caused slight reductions in the viscosity after applying a shear 

force, in the storage/loss modulus (G� & G��) after applying a frequency force, and in the 

intrinsic viscosity of dilute solutions. FTIR examination revealed that morphological 

modifications, i.e., disentanglement of the polysaccharide chains, occurred during the 

course of drying. Drying the polysaccharide at 140�C caused a significant deterioration in 

the rheological traits described above. The drying temperature also influenced the antiviral 

activity of the polysaccharide against Herpes simplex virus type-1, as indicated by the 

prevention of plaque formation: As the drying temperature rose, the biological activity 

decreased. Similar results were obtained when the anti-proliferative effect of the 

polysaccharide was examined in a Vero cell culture. It was therefore evident that the 

drying system must be optimized in order to preserve the molecular conformation and the 

biological activity of the polysaccharide. 
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PROTEIN-BASED NANO-STRUCTURED COMPOSITE 
MATERIALS 

 
Noa Hadar , Yar iv Wine, Felix Frolow and Amihay Freeman 

Department of Molecular Microbiology, Faculty of Life Sciences and 
Tel Aviv University, Tel Aviv 69978 ISRAEL 

amihayf@post.tau.ac.il 
 

 

The use of biological macromolecules such as DNA and proteins as ‘building blocks’  for 

the construction of functional nano-structures via self-assembly offers several advantages, 

including homogeneous large sized ‘building blocks’  population, self-assembly mediated 

by biological recognition and a sound basis of structural and biochemical data as well as 

available tools for production, isolation and characterization. The use of proteins as 

‘building blocks’  – either as single molecule or as protein crystal or scaffold – is  

particularly attractive due to their very large variety of sizes and shapes, chemical surface 

compositions and natural structural functionality.       

 
Here we describe methodology for the fabrication and characterization of a unique new 

family of composite materials, comprised of three dimensional highly ordered alternating 

arrays of nano-scaled biological moiety (protein molecule) and a synthetic-organic moiety, 

embeded within the cavities of protein crystals. The protein crystals, obtained by methods 

routinely employed for their preparation for the elucidation of their three dimensional 

structures by X-ray crystallography and stabilized by chemical crosslinking,  serve as 

templates in this process.  

The major problems associated with the ‘ filling’  process are maintenance of the stability 

of the protein template throughout the various steps, affecting uniform filling throughout 

the crystal and monitoring of the structural changes and their uniformity. Step by step 

methodology for the fabrication and characterization of ‘ filling’  made of crosslinked 

synthetic gels obtained via vinyl copolymerization of monomers within the crystal voids 

will be described. 

 
A novel strategy for the manipulation of the size and geometry of the voids of such protein 

crystal ‘ templates, allowing for the fabrication of a series of crystals templates from same 

‘parent’  protein will be also described. 
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Biotech Applications of Molecular ly Impr inted Polymers (MIPs) 

 
Bernard S. Green 

 Semorex, Inc. (North Brunswick, NJ; Ness Ziona, Israel) and The Hebrew University of 
Jerusalem, School of Pharmacy, Department of Medicinal Chemistry, POB 12065, 

Jerusalem 91120, Israel (csgreen@md2.huji.ac.il) 
 
Molecularly imprinted polymers (MIPs) are highly crosslinked, macroporous polymers 

formed in the presence of a template, or imprint, molecule.  Removal of the template 

produces complementary cavities that can selectively rebind the template, or structurally 

similar molecules, in a fashion comparable to antibody combining sites.  MIPs, however, 

are highly robust materials and can be produced as beads, membranes, nanoparticles, etc. 

In addition, the chemical variability that can be marshalled for the interactions between the 

binding sites and the bound targets is nearly unlimited, promising exciting MIP 

applications.  Furthermore, MIPs are relatively low-cost and readily synthesized.  MIPs 

have found use as chromatography (including chiral separations), recognition species in 

sensors, and selective chemical reactions, including catalysis.  MIPs have also been 

reported to bind metal ions, peptides, proteins and even bacteria. Drug applications of 

MIPs include their direct use as agents for the selective removal of toxins in the 

gastrointestinal tract and as novel drug discovery tools:  MIP cavities may be viewed as 

artificial receptors for screening drug candidates or as reaction cavities for the synthesis of 

new drugs.  After introducing the field, and mentioning a number of applications, the use 

of MIPs as selective sequestering agents will be discussed. 
 

Many harmful substances enter the body via the gastrointestinal tract (GIT).  Most are 

introduced with food or from the environment and many are products of metabolic (human 

or bacterial) reactions.  The effective elimination of such materials would represent an 

important prophylactic approach for a wide variety of disease states.  The MIP technology 

represents an ideal mode for eliminating such substances since MIPs are not absorbed; the 

use of insoluble polymers as sequestrants in the GIT has a long history of safety; recent 

advances in MIP design and achievement allow specific targeting of deleterious materials.  
 

Our study of MIPs to a variety of recognized harmful materials, in order to selectively 

bind and remove them from the body, was recently awarded a patent.  One example is 

deoxycholic acid (DCA) which has been implicated as a causative factor in heart disease 

(increasing cholesterol and oxidized LDL), cancer of the colon and esophagus, gallstones 

and liver cholestasis.  To the best of our knowledge, this is the first developed method for 

selectively eliminating DCA.  
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A small protein that greatly affect Salmonella pathogenicity 

  

Shotland Ya ,Kramer  H , Groisman EA. 

 
Department of Molecular Microbiology, Howard Hughes Medical Institute, Washington 

University School of Medicine, Campus Box 8230, 660 S. Euclid. Ave., St Louis, Missouri 
63110-1093, USA. 

a Chemical Engineering Department, NACE - Negev Academic College of Engineering, 
Beer-Sheva 

  
 

The Salmonella SpiC protein is secreted into the cytosol of macrophages via a unique type 

III secretion system that functions intracellularly to translocate proteins across the 

phagosomal membrane. The SpiC protein is required for survival within macrophages and 

inhibition of phagosome-lysosome fusion in vivo, and it is sufficient to inhibit endosome-

endosome fusion in vitro. Here, we establish that SpiC targets the function of Hook3, a 

mammalian protein implicated in cellular trafficking. Purified GST-SpiC pulled down 

Hook3 from murine macrophages, and anti-Hook3 antibodies precipitated SpiC from the 

cytosol of Salmonella-infected macrophages. Expression of the spiC gene disrupted Golgi 

morphology in Vero cells and altered the distribution of lysosomes in macrophages, 

mimicking the phenotype of cells expressing a hook3 dominant-negative mutant. By 

inactivating Hook3 function, the SpiC protein may alter the lysosome network and prevent 

phagosome-lysosome fusion. 
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Reagents for  biotechnology: Development and Industr ial Aspects� 

 

Ar iel Ewenson 

Luxembourg Industries Ltd. 

�

�

Peptides are making a comeback to preeminence in the role of drugs.� 

The lecture will provide an outlook of the field of synthetic peptides and of their large-

scale production� 

The evolution of synthetic methodologies from bench to industrial scale will be reviewed 

and the characteristics of different generations of peptide coupling agents will be 

discussed. Challenges related to the large-scale production to specification of these 

reagents will be presented� 
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A “  SMART “  Bioreactor  for  Cardiac Tissue Engineer ing 
 

Tal Dvir , Michal Shachar , Smadar  Cohen 
 

Dept. of Biotechnology Engineering, Faculty of Engineering Sciences, BGU. 
 
 

In vitro tissue engineering of a thick (>100� m) cardiac muscle is one of the most 

challenging tasks in the field of regenerative medicine. We developed a novel bioreactor, 

which enables a direct medium perfusion through 3-D cell-seeded scaffolds, therefore 

enhancing mass transfer into the developing tissue. By controlling the interval flow to 

yield medium pulses, the designed bioreactor also provides alternating mechanical stimuli, 

thus mimicking heart contraction. The potency of this pulse-medium perfusion bioreactor 

(PMPB) system to improve the viability and morphology of the engineered cardiac tissue 

was explored. Cardiac cells were isolated from the ventricles of 1-4 day neonatal Spargue-

Dawley rats, seeded (6.4x107 cells/cm3) with matrigel within alginate scaffolds (5x2mm, d 

x h) and placed in the PMPB system for long-term cultivation. At different time points, 

samples of the cell constructs were retrieved and analyzed for cell viability, function and 

morphology using transmission electron microscope and histology. The results reveal the 

formation of a viable thick tissue (>400� m) with specific cardiac markers, such as 

organized sarcomeres with defined Z-lines, and intercalated discs between adjacent 

cardiac cells. We envision that by transplanting the thick cardiac construct as a substitute 

for the infracted tissue, we can significantly improve the functionality of the damaged 

myocardium and prevent the deterioration of the myocardium remodeling. 

�

�

�

�

�

�

�

�

�

�

�����,



�

�

�

�

�

�� ��� 
 ���

� �� � � � � � � �� � 
 
 
 � � �� 
 � 
 �� � 
 ��� �� � � � � � � �� � 
 
 
 � � �� 
 � 
 �� � 
 ��� �� � � � � � � �� � 
 
 
 � � �� 
 � 
 �� � 
 ��� �� � � � � � � �� � 
 
 
 � � �� 
 � 
 �� � 
 ���

��� 
 ��C5������
�

� �� 
 ���� 
  

� � � � � � �� � ��� 	 
� 
� �� � �
"Polymer based nanostructures" Moshe Gotllieb, BGU. 
#�#� 
 � �
 ��
 � �� ��
"Making Electrical Contacts to 
Molecular Layers: Toward 
Achieving Externally Controllable 
and Durable Molecule-Based 
Electronic Devices" 

Hossam Haick, Jamal 
Ghabboun, and David Cahen, 
Weitzman Inst. 

  


$�#� 
 � �� ��
 
 �� ��

"Steric stabilization of nanosized 
titanium dioxide" 

Stanislav Simakov, Raphael 
Semiat and Yoed Tsur, 
Technion. 


%�#� 
 
 �� ��
 
 �� ��

"A Process for the Preparation of 
Nanoparticales of Pesticides" 

Ganit Levi-Ruso, Ofer 
Toledano, Makhteshim 
Chemical Works. 


&�#� 
 
 �� ��
 � �
 ��

��� ��
� �� �� � �
 � � �� 
� � �� �� � � �
� �� � � �� 
� �
 ��� � 
� 
� �  

Yifat Bareket,  B.G. Polymers 
Ltd. 

 


'�#� 
 � �
 ��
 � �� ��

�

� �� 
 �����
�

� � � � � � �� � ��� 	 
� 
� �� � �
"Nano particles and nano 
technologies in desalination.”  

� �� � ��� ����
��� �� 
#�$� 
 � �� ��
 � �� ��

"Formation and applications of 
organic nanoparticles." 

Casali , Shlomo Magdassi
Institute of Applied Chemistry 


$�$� 
 � �� ��
 � �� ��

��� 
� � �� �� � 
� � �� �	 �	 � �
� � �� 
��� � � �� 
� � � �� 	 �� ���

� 
� � � �� � � � ��� � � 
��� 
���
� 	 ���
�!�� 

Hanan Sertchuk, SolGel 
Technologies 


%�$� 
 � �� ��
 � �� ��

"Polymer and  Hybrid low-K and 
their Modification" 

 and Caplan-Michal Shach
Michael S. Silverstein, 
Technion 


&�$� 
 � �� ��
 � �� ��

"Investigation of printing head 
performance". 

Raphael Semiat   ,Link Nitzan
Technion 


'�$� 
 � �� ��
 � �� ��



�
�
�
�

�� 	 � � 
 �� � � � � �� � � � � 
 ��� � � � �	 	�
� � 
 � �� �� 
 ��

�
�� 
� ��� �� � �� � � ��

 �� �� �� �� � � �� � �� 	 � � � ��
�
�
�
�

�� �� �� � ��
 � � � ��� � � � � 
��
� � � � � ��� � � 
� �� � � � 
� 
� � � ��� � � 
��� � ��� � � � � �� � � � � �� � � � � � �� � �� 
�

� � 
 �� 
� � � � � �� ��	 � ���� � � ��� ��� 
� � � � �� 	 � � � ��

� ���� � �� 
�� � �� 
� �� 
� � � � ����� � �� � 	 
� � �� � � �

� �� 
� 
� � ���� �� 	 � � � ��

��� 
� 
� � ���� � �� 
�� � �� 
� �� 

 � � � � � �� �� �
� � � �� ��� 
� � � � � �� ��� 
� � �


� ��
� �� �� �� �
� 	 �� 
�� 	 � �� ��� � � �� ��� � �� � � 	 �� � � � 
 � �� ��� � 
	 � 
� ���� ����� 
� � � 
 � �� � 
 �� 
�
� �

� ��� � � 
��� � ��� � � � ���� � � � 
�� � �� 
� � � 
� � � � � � � ��� � ���� � � � 
�
� � � �� � � � � � � 
 � � �
� �� 
� � � 
 � � � �

��� � � � ���� � � � �� � �� 
� � � �� � � �� ��� � � 
��� ��&
����� 
� � � � � � � �� � � � � � � �� � 
�� � � ��� � �� 
� � � ��� �

� ���� � � ��
� � �
 
���� ��� 
�� � � 
���� 
� � � � �� � �� �� � ��� � �� �� � �� 
������ ��� � ��
 � 
� � 
�� 
� �� � � � �� �� � �� 
�

� ��� ��� � � 
������ �� � � 
�� 
�� � � � �� �� � �� 
���

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

�*���*�



 
 

Making Electr ical Contacts to Molecular  Layers: Toward Achieving 
Externally Controllable and Durable Molecule-Based Electronic Devices 

 

Hossam Haick, Jamal Ghabboun, and David Cahen  

Department of Materials & Interfaces, Weizmann Institute of Science, Rehovot 76100 

Israel 
 

Understanding how electrical contacts to molecules, for electrical transport (and 

capacitance), affect electrical measurements is critical for proper interpretation of 

experimental data.  Hybrid device structures with non-molecular electronic materials as 

electrodes provide an accessible means to explore electrical transport via molecules.  

Using a series of organic molecules, chemically bound to an electrode and 

systematically functionalized at the other end, we find that details of process by which 

metal contacts are evaporated on molecules can completely change resulting electronic 

device characteristics.  Even experiments that use cooled substrates should be viewed with 

caution, also if they do not show device shorting, as this does not imply that the molecules 

have not been damaged.  Rather, unless evidence to the contrary is available, it is likely 

that the measured electrical characteristics represent an average of damaged as well as 

undamaged molecules.  Indirect evaporation of metal on a cooled substrate minimizes 

damage to molecules sufficiently so that molecular trends are preserved in the resulting 

devices. We conclude that evaporation of Pd is to be preferred over Au, because of its 2D 

growth mechanism, which limits its interaction with the molecules to the outer end, onto 

which the metal is deposited. 
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Steric stabilization of nanosized titanium dioxide 

 

Stanislav Simakov, Raphael Semiat and Yoed Tsur  
Chemical Engineering Department Technion–Israel Institute of Technology 

 

 

Titanium dioxide (titania) is a semiconductor, a well-known photocatalyst and a structural 

ceramic material. High refractive index, thermal stability, chemical inertness and non-

toxicity of titania give rise to various applications of this material. Generally, reducing of 

the material dimensions to a nanometric scale gives a high surface-to-volume fracture and 

novel properties and functions. However, the problem of a strong irreversible coagulation 

occurring during the preparation of nanomaterials must be overcome. Therefore, 

development of a simple method of the coagulation prevention in a nanometric titania may 

be very important from academic and practical point of view. 

In the current work, the strong irreversible coagulation was prevented by steric 

stabilization of the surface of titania nanoparticles. It was shown that relatively stable 

aqueous dispersions of nanosized titania can be fabricated and the morphology of the later 

sintered titania may be improved by the earlier steric stabilization. A variety of analytical 

techniques was used to characterize fabricated powders and to investigate the mechanism 

of the steric stabilization. 

The morphology of the nanosized titania was studied by Scanning Electron Microscopy 

(SEM) and Transmission Electron Microscopy (TEM). The particle size measurements 

were performed by Dynamic Light Scattering (DLS) and X-ray Powder Diffraction 

(XRD). The � -potential was measured by Electrophoretic Light Scattering (ELS). The 

thermal behavior was analyzed by Thermal Gravimetric Analysis (TGA) and Differential 

Thermal Analysis (DTA). The surface analysis was curried out by Auger Electron 

Spectroscopy (AES) and X-ray Photon Spectroscopy (XPS). 
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A Process for  the Preparation of Nanopar ticales of Pesticides 

 
Ganit Levi-Ruso, Ofer  Toledano 

Makhteshim Chemical Works LTD. 

 

The most predominant method for applying pesticides is by treating the site of treatment with 

a liquid composition containing the pesticide. Since many of the pesticides are water insoluble 

or poorly soluble in water, often the pesticides are dissolved in organic solvents to create 

emulsions, or dispersed in a liquid medium by the use of surfactants. The emulsions require 

the use of organic solvents which often present health and safety hazards to the farmers and 

the environment. The dispersed formulations often suffer from inferior efficacy, 

predominantly due to the large particle size of the solid pesticide dispersed in the medium. 

Hence poor surface area and contact with the treated site. One particular way of overcoming 

the disadvantage of the dispersed formulation is by creating dispersions wherein the particle 

size of the pesticide is reduced. This can be achieved by milling. The disadvantage in the 

milling process is that it requires special and costly equipment, it is limited to pesticides with 

a melting point higher than the milling temperature and is limited in the size reducing 

capability of the equipment.    

An innovative process for the preparation of a pesticidal aqueous nano-size dispersions 

was developed in Makhteshim comprising the steps of: 

a) dissolving a pesticidal active ingredient in a water miscible solvent to obtain a 

pesticide solution; 

b) Mixing the pesticide solution with water in the presence of surface active agents to 

form an aqueous pesticide dispersion.  

c) The solvent may or may not be evaporated. 

 

The aqueous pesticide dispersion obtained according to the present process contains a 

nanoparticulate pesticide wherein the volume mean size of the particles is in the range of  

300 - 400 nm. 
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Nano par ticles and nano technologies in desalination�

�
Raphael Semiat�

Head of the Grand Water Research Institute 
  Chem. Eng. Dept., Technion, IIT 

 

Clean water is essential for human well-being and survival, agriculture, industry and the 
environment. When water is consumed with harmful contaminants or in insufficient 
quantities, human condition can deteriorate through malnutrition, sickness, disease, 
miscarriage, and death. Inadequate water usage for agriculture may lead to insufficient 
production, low quality crops, causing hunger, poverty and death. Many of the water 
contaminants are in the nano-range, like colloids, viruses, large molecules and even small 
size crystals. 

The RO membrane technique is considered the most promising for brackish and seawater 
desalination. The RO uses dynamic pressure to overcome the osmotic pressure of the salt 
solution, hence causing water-selective permeation from the saline side of a membrane to 
the freshwater side. Salts are rejected from the membrane, and hence, the separation is 
accomplished. May of the small size particles can foul the membrane and cause 
degradation and performance reduction. Nano-filtration (NF) membranes are used to 
partly remove heavy salts from water. Ultra-filtration (UF) is the modern solution for 
removing bacteria and viruses from water.  

The development of newer membranes is somewhat similar to the development of new 
nano-based devices in micro-electronics. The thickness of the layer of a reverse osmosis 
membrane is currently in the range of 200 nanometers and thicknesses are being further 
reduced for newer membranes. At the same time, controlling pore sizes and pore size 
distributions in different membranes is comparable to problems associated with the control 
of lines in modern semi-conductor devices.  

Nano particles in new membranes design, may control the properties of the membranes 
and may help in development of new types of membranes that may possess better 
properties. This may lead to future production in chemical process industries. Uses of 
properties of nano-particles and smaller sizes, suspended in water, may give proper 
information on water quality, contaminant content and monitoring of water pollution and 
water based terrorism, etc.  

Nano technologies may be used for modern, improved water related techniques. Nano-
particles, as catalysts can be used for water purification, providing their proper removal 
from the product. This is essential since some of those materials may be dangerous for 
drinking, off-spec for purified water, or causing problems to membranes, as in higher 
cleaning steps. In these categories nano-particles based on oxides of iron, titanium, cobalt, 
nickel and other metals, may be included, they act as catalysts for removal of dissolved 
organic matter, by oxidizing to water and CO2.  
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Formation and applications of organic nanopar ticles 
 

Shlomo Magdassi, 
Casali Institute of Applied Chemistry, The Hebrew University of Jerusalem , Jerusalem 

91904, Israel. Tel: +972-2-6584967; Fax: +972-2-6584350; 
email: magdassi@cc.huji.ac.il 

 

 

Most current research in formation of nanoparticles is performed on inorganic 

materials.Our  research is focused on developing new routes towards formation of stable 

aqueous dispersions and powders of  nanoparticles, and evaluation of their properties and 

potential use in various applications.  

Two main routes towards formation of the nanoparticles will be described : 

a. The nanoparticles are obtained  within confined structures ( “nanoreactors” ) 

such as nanoemulsions and microemulsions,  

b. The nanoparticles are formed to due electrostatic interactions between 

oppositely charged surfactants and polymers.  

These systems are evaluated as the vehichle for delivery of active molecules, in 

unique applications for the chemical, cosmetic and biotechnological industries. 

The following types of nanoparticles will be reviewed: 

a)  Nanoclusters of  proteins, polycations and surfactants 

c) Organic Nanocapsules and Nanomatrices 
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POLYMER AND HYBRID LOW-K AND THEIR MODIFICATION�
�
 

Silverstein.  and Michael SCaplan-Michal Shach�
 

Department of Materials Engineering, Technion�
Haifa 32000, Israel�

e-mail: cemichal@tx.technion.ac.il 
�
 

As the feature size in advanced ULSI microelectronic devices continues to decrease, 

interlayer dielectric materials with a dielectric constant (k) lower than 2.5, low-k materials, 

will be needed. Polymers with aromatic structures and hybrids materials are among the 

contenders for the new generation of low k dielectrics. Representative materials (among 

which were a fluorinated polyarylether and silsesquioxane based materials) were cast into 

thin films and characterized. The synthesis of ultra-low-k materials with even lower 

dielectric constants is possible through the incorporation of nanometer-sized pores within 

low-k matrices (air has a k of 1). In this research, a polycaprolactone (PCL) porogen was 

dissolved within the precursor for a typical organic low-k matrix. The PCL was expected 

to decompose during processing and yield nanoporous films. In general, the dielectric 

constant of the nanoporous films decreased with increasing porogen content. The 

degradation of the porogen during pore evolution was monitored using Fourier transform 

infrared spectroscopy (FTIR). At high porogen contents there were changes in the 

molecular structure which were associated with the incomplete degradation of the porogen 

and which produced in an increase in the dielectric constant. The addition of porogen did 

yield a slight decrease in the density determined using x-ray reflectivity (XRR). Pores 

within the organic low-k matrix to which porogen was added were observed using 

transmission electron microscopy (TEM) on specimens prepared using a focused ion beam 

(FIB).  
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Investigating the Motion of Drops Generated by Piezoelectr ic 

ActuatorsLink Nitzan, Semiat Raphael 

Department of Chemical Engineering, Technion – Israel Institute of Technology 

 

Generation of uniform drops is possible in several ways. One of them is a piezoelectric 

actuator device that actuates drops by means of pressure waves generated by contraction 

of the chamber volume.  

A flow of ink drops is investigated in this research for the use in large scale printing 

devices. The drop-on-demand piezoelectric crystal push-mode printing head creates drops 

when needed by generating a pressure wave. The drop is a result of a small, finite jet that 

emerges from the nozzle and converges into a spherical drop. The drop’s excessive energy 

may result in changes in shape and direction of the drops during flight. The quality of 

printing is greatly depended, among other parameters, on the velocity and shape 

fluctuations of the jet and the drops as well as on the existence of satellite drops.  

Laser Doppler Velocimetry (LDV) and Image Visualization (IV) techniques where applied 

to analyze the performance of ink jet printing heads, working at the same operational 

conditions as in industrial machines. The LDV system measured the drops velocity and 

detected also the existence of satellite drops. Combined with the images taken by the IV 

system, which show the drops shape and the appearance of satellite, the results gave a 

conclusive view of the flow behavior at different parameters. 

An investigation of the airflow field created by the printing media and its effect on the 

jet/drops behavior is demonstrated. As a result of the printing machine operation, in which 

the printing media is moving relatively to the printing head, a laminar boundary layer is 

created between the printing media and the printing head. This may influence the ink 

drops flow pattern, causing inaccurate printing. The airflow was simulated in the lab and 

measured by the Particle Image Velocimetry (PIV) technique. A CFD program simulated 

the airflow as well, at different printing media velocities. The foundings show substantial 

turbulence intensity and vorticity in the airflow, but not such that influences the drops 

trajectory. Hence, greater velocities can be feasible in the next generation of printing 

machines.  

A simulation of the drop formation while ejected from a DOD nozzle is currently 

investigated. The simulation includes influences of the pressure wave parameters and ink 

properties on the drop formation, velocity and the existence of satellite drops. 
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Challenges in and Solutions by Heterogeneous 
Environmental Catalysis 

M. Herskowitz, M.V. Landau, A. Wolfson, L . Vradman, M. Abecassis-Wolfovich, H. 

Rotter , I . Reizner , R. Zukerman 

Blechner Center for Industrial Catalysis and Process Development, Department of 
Chemical Engineering, Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel. 

 

Heterogeneous catalysis provides solutions to increasing environmental problems 

generated in various aspects of modern life like industrial processes and land 

transportation. Zero emission of pollutants is the ultimate goal that will eliminate the need 

for end-of-pipe solutions. Major efforts are made to improve the efficiency of chemical 

processes and search for viable alternatives to engine technology (i.e. fuel cells) to 

minimize pollution. Heterogeneous catalysis plays a major role in the implementation of 

this approach. This presentation will not cover this important topic. 

Stringent regulations that become tighter and tighter in developed countries force the 

search for near-term improved solutions. The Blechner Center for Industrial Catalysis and 

Process Development is engaged in the research of several aspects of environmental 

catalysis applying modern methods of preparation, characterization, testing and modeling. 

Catalytic treatment of wastewater and air pollutants applying nanotechnology methods to 

produce improved materials will be presented. Modeling removal of NOx generated in 

lean-burn engines carried out in the framework of two projects of the 5th EU program will 

be depicted. Zero sulfur in fuels is a major challenge. Novel materials yielded excellent 

activity and capacity.       
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Modeling and simulation of a smart catalytic conver ter  for  a lean burn engine 

R. Zukerman, L. Vradman†, E. Liverts and M. Herskowitz..  

Blechner Center for Industrial Catalysis and Process Development, Department of 
Chemical Engineering, Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel. 
† Department of Chemical Engineering, Negev Academic College of Engineering, Beer-

Sheva 84100, Israel. 

 

An increased concern about automotive pollutions in the last 30 years has led to very 

stringent emission standards and introduction of after-treatment systems. The common 

after-treatment system is the three way catalyst (TWC) which simultaneously converts all 

three pollutants (hydrocarbons (HC), CO and NOx) to water, carbon dioxide and nitrogen. 

However, reduction of NOx emission on diesel engine with TWC is not possible since 

consumption of the reductant component (CO and HC) by surplus oxygen. Therefore, 

more sophisticated systems are required for diesel and lean burn engines.  

The smart catalytic converter, proposed by Daimler Chrysler, consists of 4 units: 

Oxidation, NOx storage, on-board reluctant production and selective catalytic reduction 

(SCR) unit. The system functions in dual-mode operation – lean-burn or rich-burn modes. 

In the lean operation CO, HC and NO are oxidized to CO2, H2O and NO2 in oxidation 

unit. In the next stage, part of NOx is adsorbed on storage material, while other continues 

to SCR unit and is reduced to N2. For short period of rich mode, NOx is desorbed from 

storage unit and enables regeneration of the adsorbent. Then, NOx react with hydrogen 

(that emits from engine at rich mode) to form a reductant which is stored in SCR unit. This 

system is significantly different than other potential after-treatment technologies and relies 

on intrinsic dynamic operation and synchronization of all units. It renders the unit 

integration and precise scheduling necessary to achieve the desired performance. Thus, 

one of the critical stages in development of this converter is construction of the model that 

simulates the system. None of the models developed for other after-treatment technologies 

required the degree of sophistication needed in this system. In this research, platform 

capable to simulate the dynamic behavior of several connected units in the after-treatment 

system is designed to perform comparison of different materials performance, analysis of 

data, control development, system design and optimization. 
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Ionic L iquids: Design, Preparation and Application to " Green"  

Chemistry 
 

Noam Greenspoon1 , Silvina Guernik 1 ,Adi Wolfson 2 ,Mordechai Herskowitz 2 , and 
Shimona Geresh3��  L iza Gurewitz3 

 
1Chemada Fine Chemicals .,Nir Itzhak,Israel 

2Department of Chemical Engineering, Institute for Applied Biosciences,3Ben-Gurion 
University of the Negev,Beer-Sheva,Israel, 

 
 

 Traditionally, chemistry and especially organic chemistry is studied in molecular solvents 

(e.g. water, alcohols, toluene, dichloromethane etc.).  Ionic liquids are salts that are molten 

at room temperature. Such liquids are attracting a lot of interest recently as “green”  

substitute for molecular solvents. They are very good solvents for many materials, organic 

and inorganic, they have no detectable vapor pressure, they are thermally stable and are 

liquids over broad range of temperatures. 

Numerous applications have been demonstrated in the last 10 years for ionic liquids 

including use as a medium for electrochemistry, organic reactions, catalysis, extractions 

and separations. 

Chemada, in collaboration with the group of Prof. Geresh in Ben Gurion University have 

developed processes for the large scale production of ionic liquids, designed and prepared 

novel types of ionic liquids and are studying their applications.  

We have demonstrated the advantages of ionic liquids as a means for immobilizing the 

chiral, homogenous, hydrogenation catalyst RhDuPHOS. Solubilizing the catalyst in an 

ionic liquid phase, combined with the use of a biphasic reaction mixture provides ease of 

recovery of the product from the reaction mixture and protects the catalyst from oxidation 

providing it with enhanced “ life span” .  

Our newly developed benzyl alkyl imidazolium ionic liquids were found to be 

advantageous in the extraction of traces of halogenated phenol derivatives from waste 

water leaving the water free of contaminants. The ionic liquid phase could be recycled by 

extracting the contaminants by organic solvent. 

The production of pilot scale quantities of some ionic liquids was carried out in Chemada. 

 

PF6-N
N

+ PF6-N
N

+

1-benzyl-3-methyl imidazolium hexafluorophosphate1-butyl-3-methyl imidazolium hexafluorophosphate  
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BIOPHAN-BIODEGRADABLE FILM FROM ANNUALLY 

RENEWABLE RESOURCES 

Sara Hirsch 
Treofan Israel-Dor Chemicals Treofan group 

sara.hirsch@dorchemicals.com 
 

 

Biophan – The new film from annually renewable resources, was developed by 

Trespaphan, which is part of the Treofan Group. 

Conventional plastics are made of petrochemicals or blends of petrochemicals and do not 

completely decompose. Polylactic acid (PLA) is a new environment-friendly 

thermoplastic polymer made from the renewable resources corn starch. 

Trespaphan has developed a new high performance Biophan film, made of PLA resin. 

This new film already has full food contact approval and is suitable for diverse range of 

applications. 

 

Trespaphan manufactures Biophan PLA as a biaxially oriental film (stretched both 

longitudinally and in transverse direction) to increase strength. 

 

Mutilayer Biophan PLA films are ideally suited for a wide range of applications. 

 

Biophan has very good transparency and surface gloss, high WVTR, good dead fold and 

twist properties, good printability and it is thermoformable, and oil and fat resistant. 

 

PLA is fully biodegradable, meaning it can be converted into CO2 and H2O by naturally 

occurring microorganisms.  

 

Biophan main applications are as packaging for bread and other baked goods, packaging 

for fresh products, document and book protection, window envelopes, perfume wrapping, 

packaging for cheese, butter and yeast, sausages, confectionary, paper lamination and 

others. 
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Process Optimization in the synthesis of OBA 

 

S. Cohen, A. Etzion*, S. Zamir , Y. Balilty 

 Makhteshim R&D, P.O. Box 60, Beer-Sheva 84100, Israel. 

 

 

Optical Brighteners (OBA) or also known as Fluorescent Whitening Agents (FWA) are 

a class of organic molecules with the physical property to absorb light in the UV region 

(300-400 nm) and to re-emit it in the blue Visible region (400-500 nm) in very high 

quantum yield. 

This property can be useful to compensate for the yellowish cast found in white 

industrial substrate such as textiles, paper and plastic. 

My lecture will describe the process optimization of the OBA synthesis using various 

organic techniques such as statistical, analytical and synthetic methods. 

These optimizations lead to a yield increase to 97% in the lab as well as the plant batch. 
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Catalytic wet oxidation of phenol with Mn/Ce-based oxide catalysts: 

Impact of reactive adsorption on TOC removal 
 

M. Abecassis-Wolfovicha, M.V. Landaua*, A. Brenner b, M. Herskowitza 

 
a The Blechner Center for Industrial Catalysis and Process Development, Chemical Engineering 
   Department, Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel.b   Biotechnology 

and Environmental Engineering, Ben-Gurion University of the Negev, Beer- Sheva,  
   84105, Israel. 

 
 

Catalytic wet oxidation of phenol solutions at low temperature of 80-130oC and space 

velocity of 1-100 h1 using Mn-Ce catalysts was studied with emphasis on the reactive 

adsorption mechanism and total organic carbon (TOC) removal. Eight catalysts (Mn:Ce = 

6:4) were activated at different conditions and promoted with alkali metals (K, Cs) or 

noble metals (Pt, Ru). The composition and physical properties of all catalysts were 

measured. Preliminary runs were conducted in a batch reactor but most experiments were 

carried out in a continuous flow trickle bed reactor. Catalysts containing Mn3O4 phase and 

promoted with alkali metals displayed a higher activity and a higher adsorption of organic 

deposits on their surface. Noble metals had a little effect on process performance. The 

adsorption capacity of the catalysts was found to be considerably higher than that reported 

for activated carbon. Furthermore, complete regeneration of a catalyst in three consecutive 

tests was demonstrated under relatively low temperature and with no loss of activity. The 

selectivity towards reactive adsorption was highest on Mn-Ce-Cs catalysts. Low space 

velocity yielded essentially complete adsorption of phenol, resulting in deposits on the 

catalysts surface. Conversion of phenol to water-soluble oxygenates was found to increase 

water toxicity. The catalytic reactive-adsorption-regeneration process may become an  

attractive treatment method for phenol solutions and other complex waste streams. 
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Oxygen Scavenging Mater ials for  Food Packaging�
 

Alexander  Mehlmann 
 

 

Among the procedures to eliminate most of the oxygen in the headspace and preserve food 

freshness, vacuum packaging and modified atmosphere packaging are widely used. 

However, the previously mentioned techniques are not perfect in removing oxygen from 

the packs. The headspace oxygen concentration never reaches zero even when the most 

sophisticated industrial vacuum packaging systems are used. In addition, during storage 

the headspace oxygen concentration increases because of diffusion of oxygen from food 

itself and oxygen ingress. Therefore, the air removal techniques combined with a high 

barrier package do not completely solve the problems induced by the presence of residual 

oxygen. 

 

The oxygen in food packaging can be completely removed by use of oxygen scavenging 

materials. Oxygen scavenging materials eliminate the oxygen dissolved and occluded in 

foods, the oxygen present in headspace packaging, and avoid oxygen ingress.  

 

The oxygen scavengers we present are based on the corrosion of iron. They can be 

incorporated in polymers. The oxygen absorbing polymers can be used to build structures 

of heat-sealing foils and films, multilayer packages and closure liners. The advantage of 

our system consists in its high efficiency. The absorbing capacity is 15% to 50% higher in 

comparison with existing materials. Our materials are also superior in terms of oxygen 

absorption rate, which is critical in preserving sensitive foods 

. 
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Silicone Rubber in Medical Devices: From Mater ials to Market 

 

Moira Marx Nir , Ph.D., 

 Engineering Dept., Degania Silicone, Ltd., Degania Bet 

 
 

 

Silicone rubber offers choice material properties for certain industrial and medical 

applications.  It provides a soft rubber durometer with excellent environmental and 

implant stability.  Medical products such as implants, catheters, wound drains, tubing, and 

vascular ties benefit from silicone’s biocompatible and non-allergenic nature.  The various 

curing systems and processing methods available for silicone will be discussed, as will 

new developments in materials engineering that allow for advanced value-added medical 

products. When designing new products, the engineer must keep in mind international 

safety requirements and accepted market price. 
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NANOADD: A NEW NANO-CELLULOSE ADDITIVE 
 

O.Zimlich, M.Ioelovich, A.Leykin and A.Amir  
 

NanoAdd Ltd, PO Box 73, Migdal HaEmek 23100 
Phone ++972-50-7249758 

E-mail: nanoadd@ofek.org.il 
 
 

NANOADD Ltd has developed a new family of organo-polymeric products, containing 
nano-scale cellulose crystallites. A semi-dry, environmental friendly, productive-efficient 
and inexpensive technology is used for manufacturing of the new products. This 
technology is based on optimal combination of a chemical modification, depolymerization 
and mechanically dispersing of cellulose materials.  
 
Methods of viscometry, laser-light scattering, XRD and SEM were used for investigation 
of shape and structure of the products. As it was follows from the investigations, the 
NanoAdd products contain elongated submicron aggregates of the unit cellulose 
crystallites, while the unit crystallite has anisometric shape with length of 70-100 nm and 
width of 10-15 nm. 
 
The new products have the following main features: 
 

� � Superfine nano-scale crystalline particles�� 
� � Larger surface area contributes to increasing  of sorption and adhesion  
� � Low density enables production of lightweight filled materials 
� � Softness that contributes to "soft-to-touch" sensation 
� � Reactivity and bonding ability reinforces filled materials 
� � Compatibility with synthetic polymers and resins 
� � Sorption vapors and liquids is important for carriers and sorbents 
� � Selective permeability ensures hygienic properties 
� � Biodegradability that is essential  for environmentally-friendly materials 
� � Fully harmless product permits use in a GRAS-certified products. 
� � Viscosity  enhancer that is essential for form-stability of water-based systems  
� � Settling stability enables homogeneity of water-based materials 
� � Inexpensive and high performance/cost ratio� 

 
 
The new products can be supplied in a form of dispersions, pastes, wet cakes and powders 
for a broad range of industrial applications. The most prospective application areas of the 
technical grade NanoAdd products are water-based adhesives, coatings, paints, 
papermaking, sorbents and biodegradable plastics. Pure grade of the NanoAdd products 
can be used as a modifying additive in the cosmetics and special food. Introduction of the 
NanoAdd products in compositions of various industrial and GRAS products permits 
producing the advanced materials having improved properties and reduced cost.   
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Cesium salt of a heteropolyacid in nanotubular  channels and on the 

external sur face of SBA-15 crystals: preparation and per formance as 

acidic catalysts 

M.R. Panchagnula, M.V. Landau, A. Wolfson†, A.M. Shapira-Tchelet and 
M.Herskowitz 

 

Department of Chemical Engineering, Ben-Gurion University of the Negev, Blechner 
Center for Industrial Catalysis and Process Development, Beer-Sheva 84105, Israel 

†Department of Chemical Engineering, Negev Academic College of Engineering, P.O. Box 
45,  Beer-Sheva 84100, Israel 

 

The Cs-salt of heteropolyacid with stoichiometry Cs2.5H0.5PW12O40 (CsHPW) was 

deposited selectively at the external surface of the SBA-15 silica microcrystals, inside its 

mesoporous channels and simultaneously at both location modes. The structure, texture 

and performance of these CsHPW/SBA-15 composites were compared with that of a 

reference bulk salt of the same composition. Location of CsHPW salt on the external 

surface of SBA-15 microcrystals leads to disintegration of its agglomerates increasing 

acidity of the catalytic phase. A novel preparation strategy consisting of grafting the basic 

Cs-species at the internal pores surface of SBA-15 stabilized the CsHPW phase inside 

OMS channels in form of 5-8 nm nanocrystals at 30-70 wt.% loadings. The catalytic tests 

demonstrated that insertion the Cs-HPW catalytic phase inside the nanotubular channels of 

SBA-15 in combination with location of an additional amount of this phase at the external 

surface of SBA-15 microcrystals allows to increase the specific activity of this phase in 

MTBE synthesis, propionylation of anisole and alkylation of catechol with t-butanol by a 

factor of 1.5-3. This level of specific activity in combination with high total loading of 

catalytic phase > 60 wt.% permit to get composite catalytic materials with equal or higher 

catalytic activity compared with the bulk CsHPW catalyst stabilizing the catalytic phase 

against colloidization in polar media. 
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Formation of Actin Filaments Networks using Arp2/3 and Fascin �

�
 

 Groswasser-and Anne BernheimHaviv . L 
 �

Chemical Engineering Department, Ben – Gurion University of the Negev, Beer –Sheva 
 
 

 

Living cells have remarkable mechanical properties. In addition to passive response to 

mechanical stresses, eukaryotic cells are also able to actively change their shapes and to 

generate forces and movement in response to external signals. These properties are mainly 

attributed to the mechanical and dynamical properties of the cell cytoskeleton. The 

cytoskeleton is a complex three-dimensional protein network of polar elastic filaments, 

which mainly consist of actin filaments and microtubules. The cytoskeleton is an active 

system which is constantly remodeling via the action of a large number of associate 

proteins interacting with the cytoskeletal filaments. The cells use these associated proteins 

to control the filaments length, their spatial organization and dynamics in order to induce 

and regulate active cellular processes. Of major importance is the dynamic polymerization 

and depolymerization of filaments that generate forces and flow fields. Cells use this 

polymerization process to extend protrusions (lamellipodia and filopodia) at their leading 

edge during locomotion. 
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Crystallization in Air lift Reactors�

 

Merchuk. C.Kor in and J. , EMolay. Y 

Department of Chemical Engineering, Ben-Gurion University of the Negev  
P.O. Box 653, Beer-Sheva 84105, Israel 

 

 

Crystallization is a complex phenomenon in which mass transfer of the crystallizing 

component occurres from the solution to the solid phase. The phenomenon combines heat 

and mass transfer and thus requires agitation of the system in order to achieve desirable 

hydrodynamic conditions in the crystallizer. 

A problem arises in crystallizers is encrustation which can cause damage to equipment 

(agitator) and leads to economical losses. Two other problems are the shear stresses 

generated by the agitator that can damage sensitive materials (pharmaceuticals), and the 

control of the nucleation rate which influences the crystal size distribution (CSD). 

In this work we use airlift reactor (ALR) as a crystallizer. The use of bone-dry air in a 

saturated solution can cause a local super saturation at the gas liquid interphase due to 

evaporation of water, and begin nucleation at the perimeter of the bubble. We think that by 

this we can control the nucleation rate and therefore to achieve a narrower CSD. 

Moreover, shear stresses in ALR are lower compared to agitated vessel and the advantage 

of that is in crystallizing sensitive materials.  

The use of ALR as a crystallizer is a novel idea. Preliminary results are presented for the 

Potassium chloride - water system. 
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Nanostructured Chromia Aerogel – Efficient Catalyst and 

Catalyst Suppor t for  Chlor inated VOC Combustion 
 

 H. Rotter , M.V. Landau, M. Herskowitz 

The Blechner Center for Industrial Catalysis and Process Development,  
Chemical Engineering Department, Ben – Gurion University of the Negev, Beer-Sheva, 

Israel 
 
The deactivation and volatilization of metal catalysts by the products of the chlorinated 

VOCs decomposition including Cl2 and HCl are recognized as the drawback to the 

catalytic removal of Cl-VOCs. Transition metal oxides (TMO) catalysts especially 

chromia based have been reported to be very active and resistent to deactivation by HCl 

and Cl2 poisoning. The supported chromium oxide catalysts are more active than noble 

metal and widely employed in commercial Cl-VOCs removal. We were recently shown, 

that bulk chromia prepared as mesoporous nanostructured oxide material with surface area 

> 600 m2*g-1 displayed high performance in the combustion of hydrocarbon (Ethyl 

Acetate). Nanostructured chromia was used as a catalytically active support for noble 

metals and transition metal oxide oxidation catalysts. The purpose of this work was to 

examine the effect of texture and structure of unsupported and supported chromia with 

high surface area (>600 m2*g-1) on its activity and selectivity in DCE (Dichloroethane) 

oxidation to CO2. The performance of these catalysts was compared with that of several 

reference catalysts that are generally used for Cl-VOCs oxidation. 

Chromia aerogel with high surface area was prepared by sol – gel processing, followed by 

replacing the solvent with methanol and its supercritical release at 300oC and 130 atm. 

Several chromia-based catalysts with varied loading of supported transition metals (Mn, 

Ce) and noble metal (Pt, Au) were prepared. The DCE oxidation was studied in a fixed 

bed reactor with 0.5% mol. DCE in air mixture at temperatures 250-420oC. Based on 

water evolution in TPD experiments, BET – PSD and XRD data it was concluded that 

chromia aerogel with high surface area (610 m2/g) represented nanocrystals of CrOOH 

phase thermally stable up to 400oC. Promotion of high-surface-area chromia aerogel with 

Pt increases its specific activity in EA complete oxidation by a factor of 1.8. The T50% and 

T90% temperatures were decreased relative to the bulk CrOOH by 10-30oC. The activity of 

modified nanostructured chromia catalyst was 10 times higher compared with 0.5 wt.% 

Pt/Al2O3 catalyst widely used for Cl-VOC combustion. Deposition of 0.3 wt% Au strongly 

increased the CO2 selectivity of chromia aerogel catalyst at low temperature due to 

contribution of Au nanoclusters to the deeper oxidation of combustion intermediates. 
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Cryo-TEM and Freeze Fracture TEM of Self-Assembled 

L ithocholate Nanotubules in Water  

 1,  and Yeshayahu Talmon2, Pierre Terech1Liat Oss Ronen 

 1Department of Chemical Engineering, Technion Israel Institute of Technology , Israel  
2CEA-Grenoble, DRFMC/SI3M, Laboratoire Physico-Chimie Moleculaire, Grenoble, 

France 
 

Some amphiphiles self-assemble in water to form nanotubules. Twisted ribbons are often 

found as precursors or by products of tubule formation. Recently it has been found that 

dilute alkaline aqueous micro-dispersions of lithocholic salt form long single-walled 

nanotubules, with an outer diameter of 52 nm and wall thickness of about 1.5 nm. The 

tubules are potential candidates for metalization and mineralization.  

We have used cryo-TEM to study the formation mechanism of lithocholate nanotubules in 

water. We have examined micro-dispersions containing 0.025% to 0.25% (wt.) sodium 

lithocholate (SLC) at different times after preparation. We have observed that twisted 

ribbons may be the building elements of the tubules, while multi-walled nanotubules seem 

to be the precursors of the single-walled tubules. The tubules were less stable at the lowest 

SLC concentration. 

We have also examined the nanotubules formed when the sodium ion is replaced by 

lithium, cesium or ammonium ions. No marked differences were observed when using 

cesium, implying that the chirality of the system is dominant in the self-assembly. In the 

lithium solution, the structures formed until 24 hours after preparation are similar to those 

in the sodium solution, but after longer times very large strings are formed. In the 

ammonium solution, thick-walled tubules appeared when using high concentration of 

ammonium, while regular tubes appeared when using 1% ammonium solution, but after a 

longer time. This needs further study.  

FFR-TEM is another tool used to study the tubules. It allows us to examine their surface 

and asses their length. 
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Destruction of Tr ichlorophenol using novel nanostractured 

manganese SBA-15 based catalysts 

M. Abecassis-Wolfovicha, M.V. Landaua*, A. Brenner b, M. Herskowitza 

 
a The Blechner Center for Industrial Catalysis and Process Development, Chemical 

      Engineering Department, Ben-Gurion University of the Negev, Beer-Sheva 84105, 
Israel. 

b  Biotechnology and Environmental Engineering, Ben-Gurion University of the Negev, 
Beer- Sheva,  84105, Israel. 

 

Catalytic wet oxidation (CWO) with heterogeneous catalysts is a powerful tool for the 

treatment of diluted aqueous waste streams containing a variety of organic pollutants such 

as substituted phenols. This process allows converting the organic pollutants to 

biodegradable and/or nontoxic byproducts or final oxidation products (CO2 and H2O). At 

this present study CWO of trichlorophenol (TCP) at temperatures of 160oC – 120°C, at 

1MPa and LHSV of 10 h-1 was examined using both conventional and novel Mn-Ce 

catalysts.  

The conventional catalyst was prepared by coprecipitation and the novel catalysts were 

prepared using gelation procedure, in order to decrease crystalline size. When the catalyst 

was prepared without any support, the surface area was ~ 80 m2/g with stable phases of 

CeO2 (3.5 nm) and amourphase manganese oxide and with 3.5 nm. When the gelation was 

preformed on SBA-15, nanoparticles (~ 1 nm) of stable semi-amorphase MnOx and CeO2 

were detected with uniform spreading. The loading was about 30 wt. % with total surface 

area of 500 m2/g, creating a monolayer on the silica surface. At 700°C a new phase of 

MnCexOy was formed with 4 nm diameter.  

The catalysts were tested in CWO and showed substantially higher specific activity 

compared with the conventional catalyst, due to an increase in the working surface and 

increase efficiency of loaded components by 3-10 times. 
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The Structure of composite nano-par ticles of sol-gel silica and 
polyethylene low density�

 
2, David Avnir2, Hanan Serchuk1, Yachin Cohen1, Rafail Halfin1Car ina Makarov 

1Department of Chemical Engineering Technion – Israel Institute of Technology 
2Institute of Chemistry The Hebrew University of Jerusalem 

 

�
A one-step process was developed to produce of 200-500 nm nanospheres of silica 

with entrapped low-density polyethylene. Polyethylene-block-polyethylene glycol was 

used in the process as surfactant to stabilize the spheres. 

High resolution scanning electron microscopy (SEM), differential scanning 

calorimetry (DSC), wide and small angle x- ray scattering (WAXS, SAXS) have been 

used to determine the particle size and the parameters of its inner particle structure (e.g., 

volume fraction of each component, electron density, surface to volume ratio, and the 

correlation length- the average dimension of phase distribution). The poster presents data 

on the structure of 3 kinds of particles: particles without polyethylene, particles with 

polyethylene to surfactant ratio 1:1, and particles with polyethylene to surfactant ratio 4:1.  

Such particles can find use in dispersion of functionally active chemicals into 

polymer matrices, by virtue of the interaction of the polymer entrapped and encasing the 

particles and the polymer matrix. 
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CHARACTIRAZATION AND STABILAZETION OF 
NANOMETRIC SILVER POWDER 

 
Avital Haft &  Avi Yakobovich 

Guided by: Dr. Yoed Tsur�
Faculty of Chemical Engineering -  Technion, Israel Technical Institute 

 
 
 

Silver powder (Ag) is known to be hard to stabilize in any type of medium. When dealing 

with Nanometric silver powder the challenge is even greater. In order to stabilize silver 

powder one has to consider several aspects that require accurate characterization. In the 

presented research, silver nanopowder (~60nm particle size) was characterized by particle 

size and Zeta potential while the powder was dispersed in water and several organic 

solvents with and without stabilizers. The goal of characterization was achieved and 

confirmed by several measuring techniques. 
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THE CHIRAL SYNTHESIS OF METHOXY 2-PROPANOL�
�
 
 

Shimon Shatzmiller 1,2, Eliwer  Bahar ,2, Mer ry Tal1, Roni Per ry1 and David Malka1 
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2 School of Chemistry, Tel-Aviv University, Ramat-Aviv, Tel-Aviv, Israel 
 
 
 

Oxidation of the racemic Methoxy 2- Propanol gave 95% of Methoxy 2- Propanone. The 

ketone was reduced to the chiral alcohol using Bakers yeast in a diglime � water solution in 

the presence of sucrose at 36oC for 24 hours.  84% of the chiral alcohol were obtained and 

the optical purity obtained in this process was 99%ee. 
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Self-Assembly of Ordered Microporous Polycarbonate Films 
under  Conditions of Fast Dip-Coating and its Mechanism 
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 We report the formation of micropatterned thin polycarbonate films deposited on quartz glass, 

polypropylene and poled polyvinylidene fluoride substrates under conditions of a fast dip-coating process. 

Ordering on two scales (mesoscopic and microscopic/nanometric) was obtained by variation in the drying 

regime. We related the mesoscopic ordering to the formation of Bénard-Marangoni instabilities in the 

polymer solution when evaporated. The microscopic ordering could be explained in the framework of the 

Bragg-Nay-Gegusin model of 2D crystals assembled from the air bubbles floating on the liquid surface. 

Honeycomb structures deposited on the poled PVDF substrates have a potential as a photonic bandgap 

structures. 
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DISTRIBUTION OF MUTATIONS VERSUS SEQUENCE VARIANTS 
IN GENES ENCODING EPITHELIAL SODIUM CHANNEL (ENaC) 

SUBUNITS. 
 

Oded Edelheit, Israel Hanukoglu and *Aaron Hanukoglu. 
Department of Chemical Engineering and Biotechnology and Department of Molecular 

Biology, College of Judea and Samaria, Ariel. *Department of Pediatrics, Tel-Aviv 
University Sackler Medical School, E. Wolfson Hospital, Holon, Israel. 

 

Epithelial sodium channels (ENaC) are expressed in aldosterone-responsive epithelial cells 

lining the distal renal tubule, colon, respiratory airways and exocrine glands such as 

salivary and sweat glands. ENaC plays a major role in the regulation of electrolyte balance 

and blood volume and pressure. ENaC complex is composed of three related subunits, 

alpha, beta and gamma ENaC (1). These proteins are encoded by three genes located on 

chromosomes 12 and 16, the expression of which is differentially regulated by 

aldosterone. We showed that mutations in these genes result in an aldosterone 

unresponsiveness syndrome named "multi-system pseudohypoaldosteronism" (PHA) with 

severe salt-wasting from aldosterone responsive epithelial cells (2). Single nucleotide 

polymorphisms (SNPs) in ENaC genes have been suggested to be involved in 

hypertension. 

In the present study we determined the complete coding sequences of the alpha, beta and 

gamma ENaC genes in three new cases of multi-system PHA, and examined the frequency 

of apparently neutral sequence variants in the coding exonic sequences of the three genes 

in ten independent subjects representing ten different national and ethnic groups. In all 

cases, the genes from first degree relatives were also sequenced to confirm the inheritance 

of the identified sequence variants. 

We have identified multi-system PHA causing mutations in two new families, thus raising 

the number of independent mutations to 17. All cases deciphered show mutations in both 

alleles encoding one of the subunits of ENaC. Most of the single nucleotide substitutions 

appear in "CpG" hotspots. The frequency of mutations in alpha ENaC gene is 3-4 fold 

higher than that for beta and gamma subunits. In contrast, single nucleotide variants were 

observed at a similar frequency of 1 to 1.5 per 1000 nucleotides for the alpha, beta and 

gamma genes. 

Our novel findings of ENaC mutations in PHA cases indicate a possible genotype-

phenotype relationship related to the type of mutations. The higher incidence of PHA 

causing mutations in alpha subunit is consistent with the importance of this protein in 

assembly of functional ENaC. The frequency of sequence variants does not suggest a 

higher probability of point mutations in this gene. 
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COMPUTER MODELING OF HIGH-TEMPERATURE 

CHEMICAL PROCESSES 
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The method of mathematical modeling is applied for the analysis of high- temperature 

chemical processes by welding technologies and the solution of engineering problems 

dealing with the development of new welding materials. Basing on the case of the 

mathematical modeling of shielded metal arc welding covered electrodes (SMAW) process 

the solution is provided for the problem dealing with the computation of electrode coating 

composition when the type of built up metal is preset. The crucially new approach is 

implemented which combines the unique scientific data and generalized experimental results. 

The processes of mass transfer and phase interactions at metal - slag - gas boundary for each 

stage of welding process are analyzed. The basic mathematical model for SMAW 

technological process for all stages is developed. The model development methodology 

based on the kinetics analyses method is sequentially described. The mathematical model 

includes fundamental physico - chemical equations describing thermodynamics and kinetics 

of high-temperature chemical processes at various stages of the welding process. The 

possible specific applications of the developed model are proposed, among them the 

development of the software for the computation of electrode coating compositions. 
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INITIAL STUDIES OF THE EFFECTS OF 

RADIOFREQUENCY RADIATION OF ENZYME ACTIVITY 
 

Homenko, A.,1 Kopolevich, B.2 and Firer , MA.1 
1. Dept. Chemical Engineering and Biotechnology and 2. Free Electron Laser 

(FEL) Facility, College of Judea and Samaria, Ariel, Israel 
 
 
The rapid increase over recent years in the exposure of the human population to electronic 

equipment emitting radiofrequency radiation (such as cellular mobile telephones) raises 

the question as to the effects of millimeter radiation on biological systems. Previous 

studies, particularly those carried out in East European countries, concentrated on whole 

body effects or at best on observing alterations in the physiology or biochemistry of single 

cells. The complex nature of these systems, including the complexity of the intracellular 

milieu, makes it difficult to interpret the data in respect to the direct or indirect 

consequences of millimeter radiation on molecular activity. 

 

We have initiated research in to this subject using a “bottom-up”  approach.  In this 

presentation we report on initial investigations in to influence of radiowave radiation on 

the enzymatic activity of alkaline phosphatase. 

 

Our basic system employs goat anti-mouse IgG conjugated to alkaline phosphatase and the 

chromogenic substrate p-nitrophenyl phosphate. This material is hydrolysed by the 

enzyme to p-nitrophenyl which has peak absorbance at 405nm.  

 

The experimental setup involves exposure of the enzyme conjugate to electromagnetic 

radiation at a frequency of 85Gigahertz (GHz) and 23mVolt power. The experimental 

variables so far tested include: radiation time and exposure to radiation prior to or during 

enzymatic activity. The summary data to be presented indicate that prolonged radiation 

(up to 4hrs) of the enzyme results in decreased enzymatic activity. Further studies are 

needed to understand the basis of this phenomenon and to test whether such radiation 

effects other biological activities. 
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Cloning, pur ification and character ization of Cyt2Ba from 
Bacillus thur ingiensis israelensis 

 

 
Avital S1., , Charp D1., Cohen S1. Yanai N1.,  Shainberg O1., Tores S1., Cahan R1., 

Nisnevitch M 1. and Zar itsky A2. 
 

1Dept. Chemical Engineering and Biotechnology, College of Judea and Samaria, Ariel, 
Israel 

2Dept. Life Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel 
 

 

Bacillus thuringiensis israelensis (Bti), a gram-positive bacteria, is currently in use for the 

biological control of mosquito larvae. The bacteria produces a parasporal crystalline 

protein inclusion, called � -endotoxin which possesses larvicidal and cytolytic activities. 

The crystal is composed of two structurally different groups : Cry and Cyt families. The 

Cyt family includes two cytolytic classes of toxins - Cyt1 and Cyt2, each of them having 

several identical amino acid regions.  The Cyt toxins have been shown to form cation 

selective channels in a cell membrane leading to cell lysis. 

Cyt2 was found in the crystals of at least three Bt subsp.: israelensis (Cyt2Ba),  

kyushuensis (Cyt2Aa) and  morrison (Cyt2Bc). Cyt2Ba (27-28 kDa) is highly similar 

(67%) to Cyt2Aa (29 kDa) and is 91.5% identical to cyt2Bc.  

The aim of this research was to clone the cyt2Ba gene into an acrystalliferous strain of Bti, 

to isolate the produced toxin and to study its functional properties.  

For this purpose a vector of cyt2Ba with the ‘helper’  p20 gene was constructed and 

expressed under the control of the cyt1Aa promoter in E.coli.   

The recombinant Cyt2Ba crystals were isolated from Bti sporulated cultures by biphasic 

separation.  Solubilization and proteolytic activation of Cyt2Ba were performed under 

various conditions and purified by ion exchange fast performance liquid chromatography. 

Homogeneity of the toxin was checked by SDS-PAGE analysis. The hemolytic activity of 

Cyt2Ba towards rabbit and sheep erythrocytes was assessed and compared with that of 

Cyt1Aa. 
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