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Stronger, lighter and cost efifectdve

Less material, less labor, less weight & better properties

Genetically Engineered Protein for Self Assembly of:
Complex Organized NaneStructures in Composites.

Presentation (Dec. 2011)
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Lighter and stronger composite materials & adhesives.

Technology: The only company in the world that binds nano-particles to
structural fabrics and adhesives, using a proprietary protein.

Major markets:  Adhesives, wind energy, ballistics, aerospace, transportation,
sport equipment and more..

Products: Protein complex with nano-particles

IP: Proprietary protein; 4 patents.




1. Technology " Ful cr umo s SR1 protgru & solutions
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CNT agglomerates,

Carbon nano -tubes (CNT) & composites '\

.

Hard as diamonds; 100 times stronger than
stainless steel at 1/6th of its weight

Challenges:

Homogeneous dispersion: Nano-tubes must be evenly dispersed.

Interfacial stress transfer: External stress applied to the composite
parts must be transferred to the nano-tubes to take the load.

Fulcrum is the first company to develop
bio-tech based solution to those problems.

(0,10) nanotube
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Ful crum SPO0Os t
The SPL protein complex

A The SP1, was originally produced from
aspen trees.

A Exceptionally resistant to extreme
conditions, Inexpensive to produce.

A The SP1 physical properties can be easily
manipulated by genetic engineering.

A The N-termini of the SP1 12 sub-units are
exposed to the central cavity.

A Peptides fused to the N-termini enable
binding the SP1 to other materials,

N-termini
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Presentation of the CNT & fabrics specific peptide,
on the N -termini, 6 on each side of the ring
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The SP1 protein is the core of a 3D nano-structure,

SP1 binds together fabrics, matrixes and CNT
Resulting in cost effective, superior composites

: i
1. SP1/CNT dispersion in resin is possible through covalent binding of epoxy
group to primary amine groups on the SP1 surface.
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Fulcrum, the only company in the world
that binds SPI/CNT to fabrics

Vs. CNT agglomerates

WL/ Homogeneous

CNT bound to

Mag= 170X 100 um EHT = 3.00kVv WD= 4mm Signal= 1.000 | carbon fiber
l_'i . : 1 <
Date :10 Jun 2010 File Name = kev50_1h_0.2_04 tif Signal B = InLens FULCRUM SP
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Fulcrum, binds SPI1/CNT
to various fabrics

X 5 . .
Mag = 52.84 KX 1 um EHT = 3.00kV WD= 5mm Signal= 1.000 Signal A= InLens

Date :17 Jan 2011 File Name = CF_with_IBs05.tif Signal B = SE2

Homogeneous dispersion of CNT
bound to various structural fabrics

Mag = 4863 KX 1 pm EHT = 300kV WD= S5mm Signal= 1.000 Signal A= InLens
|Date :17 Jan 2011 File Name = glass fiber_with_IBs04 tif Signal B = SE2




