|| P
..r . :‘ "\

0 r‘“hiﬁ?'f ot L A :i‘ ﬁﬁﬁm‘ﬂ‘ - |
@ e i

innovation & entre preneurshlp

Professor Cather Simpson
Department of Physics
School of Chemical Sciences
Photon Factory
c.simpson@auckland.ac.nz
@ptolemytortoise

222 THE UNIVERSITY
OF AUCKLAND

Te Whare Wananga o Tamaki Makaurau

o _ The MacDiarmid
(\ Institute
x ) for Advanced Materials

o and Nanotechnology
DODD-WALLS CENTRE (

PHOTONIC & QUANT CHNOLOG




||| P —— A .
oo, -u-""..* 2 ;:“ -.-
" B == G e G e ®
' > N |I I o ) L
- A 'l. '.;-: L -"L.::_

Photon Factory Exotlc Iaser pulses for
smence & high- tech mdustry




.#.

i ~
Mag Det Tt Pressue
RN | FT 424 "0 70 Ton

¥
1
LR

e W




e 11
Innovation — with companies

nextwindow’

A SMART Technobogees Com pany




-~ 1
Innovation — with companies

"We are extremely pleased with
the result, and I am personally
very pleased with the
University’s performance ...
You have demonstrated that
you can deliver solutions
within, and to be frank, often

neminduw" ahead of business time frames."
Gareth Bell, NextWindow

A SMART Technobogees Com pany




2016 - Innovative Hardware Award

Hi Tech Awards

PID

Wery wide range
of VOCs.
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alumina laser machining process that
enabled the yield of Aeroqual’s gas sensor
chips to be increased from 40% to >95%
from non-optimum printed tiles. This
increased yield contributed to Aeroqual’s
32% revenue growth in FY15. It was great
to work with a top university research lab
that really understood our needs.”
Geoff Henshaw
Co-founder, CTO Aeroqual (2016)

AelOQUAL

2016 - Innovative Hardware Award

Hi Tech Awards

Methane

PID

WVery wide range
of VOCs.
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ENGENDER

How does it work?

Sorted Output

Orientation Sex Detection Switching

r‘{






The basic idea that underpins Engender’s technology

e the Interaction of light with matter generates a force (nudging)

e the interaction of light with an asymmetric particle generates a torque

(orientation)

Fibre optic

flow in channel

7
M~

GRADIENT FORCE: pulls particle into
centre of the beam, particle
speeds up entering the beam and
slows down exiting

SCATTERING FORCE: pushes particle
along axis of the beam, our
sorting force

—
laser direction

™~ particle (bead, cell)
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scattering force vs time
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Sperm are not simple!

Sorting index”

Drimeen sion Bull
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Economic impact of artificial insemination (dairy)
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Economic impact of sex-sorted semen today
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Economic impact of sex-sorted semen tomorrow

<NGENDER

$10 — 20 per straw
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Dairy — an amazing food

e recommended as part of a healthy diet

in most countries Global
Supply
o contributes 134 kcal per capita per day 5%

e contributes 8.3 g protein per capita per day 10%

e contributes 7.6 g fat per capita per aay 9%

#5 provider of energy
#3 provider of protein, fat













pollution of our soil, waterways
manure, fertilizers

climate change from atmospheric pollution

greenhouse gas emissions
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Figure 7.3. Annual changes in inventories of dairy herd and yields between 2017 and 2027
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Note: The size of the bubbles refer to the total milk production in the base period 2015-17.
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Figure 7.3. Annual changes in inventories of dairy herd and yields between 2017 and 2027
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The futurefor Engender Technologies
~US$18m for ~45% of the company.
« Commercial-ready microfluidic chip and instruments
* |VF alpha prototype launch (Y1)
« Al alpha prototype launch (Y2)

First Al partner: NZD4.5M Investment Seeking NZD25m Options to licence at :
$400,000 Resources (~USD18m) 12% royalty x6 countries

Second Al partner: 15% royalty x1 country

$1,500,000 investment
$1m resources

Z
A’ |
\ A
'] »
N
oy o

Unified Laboratory Enrichment Partnership with IVF Trial and IVE Al Field Trials Al Prototype
Individual Steps Prototype US-based Product Prototype Launch Launch
into 1 Chip Chip/Instrument Development firm /;""
N
‘\\ﬁ =
AgFUNDER A

TIN



The futurefor Engender Technologies

~US$18m for ~45% of the company.
« Commercial-ready microfluidic cr , ar~ s, fruments
* |VF alpha prototype launch ”. 1)
« Al alpha prototype laur i (V)

First Al partner:
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Representative of
one of the World’s
largest animal
*eee®” genetics companies

ResMed

57573 THE UNIVERSITY OF
2 AUCKLAND
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Bren_t Ogi_lvie Prof. Cather Simpson Kieran Jina Jim MerV|s Dr Ggry Pace Blicsiar
Managing Director Chief Scientist Operations Manager Chairman Director



Lots of others along the way ...
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automated milk composition §
“lab” in the shed




Global cost of mastitis = $35B pa

Cost of missed impregnation
=  $150k per 1000 head herd pa

Value of increased genetic gain
=  $90k per 1000 head herd pa
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CENTRIFUGAL MICROFLUIDICS + PHOTONICS

ROBUST SENSOR PLATFORM
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* MOU with a world leading _ + Secure option to out-license

milking equipment company to milking equipment
- company

- *PCT patent filed

tr operate” ~ Integrate into milking Further dairy tests
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Management and Directors

COLIN HARVEY PROF. DAVID PROF CATHER

Chairman & WILLIAMS SIMPSON
Investor Director Founding Scientist & Founding Scientist & Director
Chair of SAB

Founded, grew and Led development'@f ™ NZ Primary Industries
sold one of NZ's world’s first home Champion, CSO
largest animal health = pregnancy test Engender

companies

BRENT OGILVIE KIERAN JINA

Manager Operations

Proveng@igal®making experience
with agfietitural companies over
five continents
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Manager Chemistry Senior Research Fellow

Teehnical expertise

Milk = Data == KAOW/edge



The international SGCiQty
@ for optics and photonics
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where are

e Fat (total and components)

e Protein (total and components)

e Somatic cell count

e Progesterone, luteinising hormone etc.
e Ketosis (beta hydroxybutyrate)

e Bacterial identification (i.e. Gram-ve/+ve)
e Lactose

e BVD

e Tuberculosis

e Johnes Disease

e Mycoplasma bovis







Photon Factory: Innovation & entrepreneurship

Sorting sperm by sex for agriculture

<NGENDER
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“point of cow” diagnostics on milk

diagnose & type skin lesions with
hand-held, portable device
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Sorting sperm by sex for agriculture
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advanced fibre lasers for
distributed manufacturing



.
Photon Factory:

Sorting sperm by sex for agriculture

<NGENDER

“point of cow” diagnostics on milk

diagnose & type skin lesions with
hand-held, portable device

advanced fibre lasers for
distributed manufacturing



Photon Factory: Innovation & entrepreneurship &%

Sorting sperm by sex for agriculture

<NGENDER

“point of cow” diagnostics on milk

diagnose & type skin lesions with
hand-held, portable device

advanced fibre lasers for
distributed manufacturing



Photon Factory: Innovation & entrepreneurship (&%

Sorting sperm by sex for agriculture

<NGENDER

“point of cow” diagnostics on milk

diagnose & type skin lesions with
hand-held, portable device

advanced fibre lasers for
distributed manufacturing




diagnose & type skin lesio
hand-held, portable dev.
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Now what??










Tapping the problem-rich environment ...







Hooray Moogle!
You saved Bessiel

When Farmer Jones chose "find my cow" the GPS in Bessie's Moogle ear-tag
activated. This data was transferred to a map on Farmer Jones' device. So Moogle
(and Farmer Jones) saved Bessie!













/isten to the problem-rich environment
come up with an idea ... then another one ...
find people who can help you succeed



SILICON VALLEY FORUM PRESENTS

THE SEEDS OF OUR

FUTURE

AgTech and the
Connected World

April 31 =618 Z017
Silicon Valley, California

Global forum
for innovations
in agriculture




the future ...
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