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500 𝜇m | Butterfly Wing

Dyes Free Color
Light creates color without pigments

Water Repellent
Super Hydrophobic Wing Structure 

Biomimetics | Nano-Materials, Inspired By Nature

Self Cleaning Fabrics
nano-Composites



Ultra-Fine Grained 
Microstructures

Understanding deformation 
TB Induced Work Hardening

200 nm

Nano-structures
Grain Size < 100 nm

Inspired by Nature | Designed by Us

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending
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 Oil Grade Low Alloy Steel

 Coarse Grained, Light Alloy

 Ultrafine Grained, Light Alloy
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Grain Size (nm)

 Thermo Mechenically Processed(a) (b) (c)

Temp. derating of nc-alloy 
vs. coarse grained alloy

Grain size statistics. Thermo-mechanically engineered 
bi-modal grains to increase ductility (% 𝞮) in nc-alloy

Upper limit of Steel & Ni CRAs
e.g. 718, 625P, etc. used in O&G

Extraordinary Strengths of Nano-Materials

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending



META-MATERIALS WITH NANOPARTICLE-

TRACERS FOR REMOTE MONITORING

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending

SIMBA

Integrated Meta-Materials with Nano-Particles as Tracers

Continues operating in-line sensor development

FROM BIO-MEDICAL TO AGRITECH

TO ENERGY TO DEFENSE & OTHER(S)

Nano-crystals, of tailored shapes, sizes and electronic structures, emitting unique photonic fingerprints when illuminated by collimated light sources 

are integrated in our meta-materials as tracers. Exhibits unique absorption spectra and engineered decay-times based on their optical, physical, 

and other properties. Identifiable in parts-per-billion dilution by custom designed spectroscopic detectors (in-flow detector - under development). 

CLEAR HEA Liner with Tracers Shot in cement target Tracers deposited in perf-tunnel

Identified as they flow-back 

to surface carrying information

Gen-II smart SIMBA with tracer Tracers released as plug dissolves

Identified as they flow-back 

to surface carrying information

Remote identification by X-Ray / MRI



Dissolvable Materials

“Strengths in excess of 80-150 ksi”

“Anion insensitivity”

LWHS Nanomaterials

“Super strong”

“Ultra light”

Composites

“Unique crack blunting capability”

“Abrasion resistance”

Corrosion Resistant Alloys

“300 ksi Ni-alloys”

“Resistant to cracking”

Amorphous Alloys

“Tailored fracture toughness”

“Fatigue resilient”

Materials with AI

“Remote monitoring”

“Reliable prediction”

Mechanical / DesignSensors / AI |
Patents pending  Patents pending  Patents pending  Patents pending  Patents pending

DAMORPHE – Center for Materials Excellence

DAMORPHE – CME



To be installed as devices from chemical discharge vents to storm drains with remote monitoring 
for released tracers, data transmitted to EPA or monitoring authority.      

Identifying Sources of Environmental Pollution

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending



Geothermal Energy

Ref: The GeoVision Roadmap 



Super Hot Rocks Distribution

Source: CATF, 2023



Geothermal: A Compelling Option vs Nuclear, CCUS, H2 

Source: WoodMcKenzie, 2023



ENERGY TRANSITION THROUGH TECHNOLOGY SYNTHESIS 

2022-2024 NIPPON Foundation/DEEPSTAR Awardee

Enhanced Geothermal System

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending

Press Release October 12th 2022: Daido (https://www.daido.co.jp/about/release/2022/221012_egs.html)

Systems Engineering for Enhanced Geothermal Systems, Supercritical CO2 and SAGD

750 oF EGS Packer



From LWHS Flowable Sensors

to Human Engineering, Prosthesis with AI

From Bulk Metallic Glass Nozzle Plugs 

to Human Engineering, Bioabsorbables 

From Carbon Footprint, Dissolvable Charges
to Carbon Neutral, Smart Biodegradable Pods

Case

High Explosive
(RDX, HMX, HNS)

Liner

Technology Synthesis & Cross Pollination

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending



Top 3 Start-ups | 700 Applicants, 50 Countries

ADIPEC 2021 Awardee, only 2 years after starting



• DAMORPHE is an advanced materials company, focusing on the application of nano-

technology, with sustainability in its DNA

• Nano-technologies are inspired by nature

• Applications have started in the oil and gas industry, and now moving to low carbon 

energy, such as geothermal and wind

• Some of the technologies developed are also considered for use in the medical and 

the agricultural sectors

• The technologies are being commercialized in the United States, Canada and UAE, 

with expansion to other regions, such as the Africa and Latin America

• DAMORPHE is an example of nationally diverse, and geographical spread team with 

members from Tunisia, China, India, Turkey, USA, France and Brazil

Summary

Patents pending  Patents pending  Patents pending  Patents pending  Patents pending



A Nano-Technology Company for 
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