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The Plant Age:
Materials for the future



The stone age didn’t end for lack of stone.
The oil age will end long before the world runs out
Of Oil “Sheik Ahmed Zaki Yamani”




Biomaterials are better
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3 billion years of
evolution resulted in super

performing materials and
structures.




Synthetic

medical implants
“screw and glue”




Synthetic materials ,j/
fail to perform
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In nature
Organisms

are self

assembled
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collagen

TRIPLE COLLAGEN HELIX




ARTIFICIAL MENISCUS

AUTOGENOUS BLOCK GRAFT

BIOLOGICAL HEART VALVE
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“Autogenous block graft” by Dental Specialty Group - Own work. Licensed under
Creative Commons Attribution-Share Alike 3.0 via Wikimedia Commons - http://
commons.wikimedia.org/wiki/File:Autogenous_block_graft.jpg#mediaviewer/
File:Autogenous_block_graft.jpg

“Carpentier-Edwards biological heart valve” by Stif Komar - Own work. Licensed
under Creative Commons Attribution-Share Alike 3.0 via Wikimedia Commons

- http://commons.wikimedia.org/wiki/File:Carpentier-Edwards_biological_heart_
valve.jpg#mediaviewer/File:Carpentier-Edwards_biological_heart_valve.jpg



Safety is a
big issue



Federal Register
January 12, 2007/:

The FDA is proposing
to prohibit the use of
certain cattle material
in drugs, biologics and
medical devices
intended for use

in humans




Transgenic
tobacco plants

expressing

COL1lal PAHA
5 h u m a n COLla2 v pf::lg
ge n es //‘;3 N propeptide C propeptide

Stein et. al., 2009. Biomacromolecules. 10(9):2640-5.






Large scale Human collagen
produced in tobacco plants
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collage

Recombinant
Human Collagen
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Diabetes affect more than 400 million people
DFU a major cause of lower extremity amputation.

1million amputations per year (1 every 30 seconds)
= | - |
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Vergen)x™rG Clinical outcomes

75% average wound closure after 1 month (single treatment);
93% average wound closure after 4 months

100%

Average wound size reduction over time (N= 56)
80%
Month 1 Month 2 Month 3 Month 4

60%
40%

20%

(]

0%

12 weeks Day 0 15 weeks 79% clinically significant wound closure* after 4 months

* >90% wound closure
100%

80%

. LT 3 1y 79%
v i A 60% 72%
\ ' A Wl PR 40%
; \ y i ' R ® "‘1[.6 y
. . 20%
History: Female, 86 years old with large History: Male, 64 years old with neuropathic leg
pressure ulcer in sacral area ulcer with history of ischemia, angioplasty and 0%

Results: Patient achieved complete wound infection. Patient did not respond to any other Month 1 Month 2 Month 3 Month 4
closure within 15 weeks post treatment wound treatment/materials.
Results: Wound fully healed within 3 months. CollPlant

Source: Data on file at Collplant Revolutlomzmg Tissue Repair
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Vergen)x™sTR Orthobiologics

Soft Tissue Repair

PRP collection tube
from any commercial PRP Kit

|
Platelet-Rich
Plasma

Red Blood Cells

- €
e ' marked

e Intended for treatment of tendinopathy
e Provides:
- Localization of platelets at the injury site

- Extended therapeutic effect of growth factors

e Asingle application is all that is required to initiate the healing process
e Distributed in Europe by Arthrex under the brand ACP® Tendo

® Pre-Sub meeting with FDA in Q4, 2018

9103792

@ Zhou Y and Wang J: PRP Treatment Efficacy for Tendinopathy: A Review of Basic Science Studies, BioMed Research International, Vol 2016, Article ID
Worldwide Tendinitis Treatment Market 2018 — Market Size, Analysis, Share, Research, Growth, Market Research Future

Orthopedic clinics, Current Global Tendonitis
US*: served market:
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16.4M 0.5BS

individuals seeking (mostly steroids)

intervention for tendon and
ligament injuries
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Vergen)x™sTr Clinical outcomes
Significant advantages over standard of care

>. o : o
S 74% of patients show clinical success at 3M
2
7 869 of patients show clinical success at 6M
m . . .
0O * 40 patients, single arm, single treatment, 3 & 6 month f/u
c : : . .
o= * End points — Safety; recovery in pain and motion as measured
(@) through PRTEE, Quality of Life questionnaire and grip strength Steroids VergenixSTR
test
Pain reduction Improved patient functionality
==@==Knee ==@==Shoulder =@==E|bow === Knee «=@==Shoulder ==@==E|bow
[ 10 100 ®
) 9 20
* A g « 80
* % 7 Y 7 =0
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(Vg %n 2 6 g e
= 5 g
40
(a <_C‘ : 3w o
g ) 20
g 1 10
0 —— 0
Pre-treatment 2 weeks 6 weeks 3months 6 months ™ 1year™ Pre-treatment 3 months 6 months 1year
#Single Assessment Numerical Assessment
@ * Peerbooms JC, Sluimer J, Bruijn DJ, Gosens T: Positive effect of an autologous platelet concentrate in lateral epicondylitis in a double-blind randomized controlled trial: platelet-rich plasma versus corticosteroid injection with a 1-year follow- @’Couplant
up. Am) SpOI’tS Med. 2010, Feb;38(2):255—62 £ Revolutionizing Tissue Repair

** Source for PMS data — Arthrex Surgical Outcome System™ registry



BILOGIC DR

v" Humira cost 35,000 USD/year (100 USD/day)
4 Only 1 out of 1000 people in the world can afford Humira.

BioBetter ™

Making modern medicines affordable



Expensive reactors and media | Lot
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. o . . . BioBetter ™
Drug purification process is expenswe[Makmgmodemmed/mesaffordab/e
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Better ™

Making modern medicines affordable
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trees

Sequoia

hundreds of tons for hundreds of years



in the sun and UV light




it Is made of






times

stronger

than steel !!!







Google
£ €bay

Alibaba.com




Pulp & Paper Industry Waste,
a Perfect Source for CNC




Pulp & Paper Industry Waste,
a Perfect Source for CNC



11M ton
waste
annually

in Europe alone
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Based Solutions
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Converting
environmental problem

to a goldmine

Electron
Microscope
image of
the CNC
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CNC printing.MOV

Printing wood with CNC/sawdust Ink

\

Extrusion Ink-jet

—

Multi material Binder jet




* Density >0.8 gr/ml

* Tensile modulus — 0.05 Gpa
e Strength — 8 Mpa

* Thermal conductivity — 0.05 kW/mK
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CatFleas
Jumping
Skills




Equivalent

to Human

Jumping

400 m High



Production of Recombinant Resilin Engineered With a Cellulose
Binding Domain (CBD)

6His Chitin Binding

(ChBD)

: =
Elastic repeats =

6His

Elastic repeats

Qin et. al., 2009. Biomacromolecules. 10(12):3227-34.




Adding a drop of resilin
oam

into a stiff CNC f







jump HIGHER
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if you want a new idea, open an old book






