Microalgae Production
From Lab to Science to Pilot to Industry

Biopharmia AS
From NOK 100 Thousand to NOK 250 Mill in 4 Years
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.

N /7 &
BIOPHARMIA® ‘4 ’

N
.

?




e GrandiChaliaNGES
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Climate

Sustainable industry production (white biotech)
Food production (green/blue biotech)

Feed production (agriculture/aquaculture)
Energy

Bioenergy

Biofuel
Health

Aging population

Healthy (and enough) food (green/blue biotech
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BIOPRaRMIarAS

Biopharmiais mainly a Microalgae based Biotehcnology
company, but alsoinvolvedin Microbiology, Pharmasy,
Nutraceuticals, Health; Food, Cosmetics, Medicine

Biopharmia USA; Inc., Tucson, Arizona, USA

Biopharmia s estimated market value is NOK 250 mill.
No loan — Nodebt— No grants

Own the exclusive worldwide Patent Rights for:
Accordion PhotoBioreactor, and Extraction of:
Phosphorous from rocks
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BiopharmiarsiPDeESIgned Production; R and
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BIephamiarPRarmacy; HealthirandNeoSmMEES
IhelmmuniarPatented Betai @l ican Proaucts
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Biephammiar=Microalgae
EXLENSIVE SCIENtHCHEaPOrateR/ASCalerRaUD
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WhvAVICroalgae?
Microalgae are the natural feed for alliliieron  Earth

Microalgaelineestnatiialianarsustainable
EnRCHMENE SOURCENNEECEM O hUman; fishiand
animalsy CoNtaINING PreteInNs; caohydrates; lIpIds;
VitdmIns; Minerals; astaxanthin, antexcidants, all
zlnplinle) zlelels, site

Micrealgae are an unlimited reseurce, andthe
original SOUrce 1o OMmega-s; ete.
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@cean Biemasses

Phyteplankton—Micrealgae: 94,5 Y (100 billE tens)
ZOOPIaNKLON 42509606 S PIINTORS)
Global Eishern/ RESOURCES 0,9'% (& 1-bill> tens)
NerwWegianrEIshER/ARESOURCEST NN (40NN tenSs)

(Source: Eieldiersall (1998): Science, Vol 2815 Lenghurst etall (1995) 135
Plankt-Res; Volily)
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MICrealgae SPECIES

40000 kneWn SPECIES
@nlyiaiiew theousanas areNn CollECHORNS

Only a few hundreds have BEEN rEseanched or
chemicallcontent, and enly:a'handful have been
grown e industhal pUrPOSES

hereal numpberReimIchoalageare estimated torsS=
HOrmNiions

Huge: poetential for Algae Research!

(@laezolar 2003, EMB@IReports 21, 462-464, Steininger 1996, Kleine
Senckenberg-Reihe 22, 55 Seiten; Biomolecular Engineering 20, 459-466 &

Viooore 2001 \’
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Biophanmia

BUSINESSIStategy = lime=I\VIarkets
Phase Il

Phase | Phase Il
Ingredients for Production of energy
Aquaculture and Agriculture (especially for the transport
industries; industry);
Ingredients in Food, Biodiesel «Bio Jet Fuel»,
Beverage, Functional food, Ethanol, Hydrogen, etc.,
etc. Bioplastic , other based on, and produced
bioproducts, etc. based on from,
microalgae microalgae
0 2 4 6 8 10
Timelyear o . . . . . . .
Profitability/time " :
PhasellL - - - _ __ >
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Marke StratediesHiol
AlgaerProducts

Total Marine and Algae Oil Omega-3 Ingredients Market: Industry Value Chain and Research Focus
(Europe), 2008

Crude Oil I ‘ Traders and Brokers l ‘ Fish Oil Refiners

Suppliers

Algae Oil Fermentation and Refining

End Users

Pharmaceuticals Dietary Functional Animal and Pet Infant and
Supplements Foods Feed Clinical Nutrition

KEY:

[C] SELLER or SUPPLIER Final Consumers
[] BUYER or DEMANDER

[l OTHER KEY INDUSTRY PARTICIPANTS Source: Frost & Sullivan
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Viarkets in therBio=/ e SCIENGES
ECONOMIES
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Medicine — Pharmacy — Nutraceuticals — Infant
Nutrition from Microalgae

Eicosapentaenoic Acid (EPA, 20:5n3)

BlOPHARMlA’



Cosmetic Products from
Microalgae
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Aquacuiture
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The Patented Accordion
Photobioreactor — The Novel Technology

A vertical series of angled
flat plates

Low-cost

Simple design

Simple maintenance
Lower power requirement
Adjustable light incidence
Adjustable flow

Modular

Ease of scale up

Ease of harvesting

|
Space Saver BIOPHARMIA




ACGCOrdIon: Patented
PhOteRIoKEaCLON

ProducuHon e itk algae:
PIGMASS, Fequire 28kg o2
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Accordion Phototrophic and Heterotrophic

ProdUcHon
=1/
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Phototrophic Heterotrophic § '
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MicroalgaerDRyaY EIGRENEPIC R EASIENETOEUCES
PDYSACCONEION
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Acconrdion nominated N@OriNRfan IRtematonal
stuay by Heret Watt Univerrsity.

HERIOT
FEWATT

e
2 UNIVERSITY

Algae Technology

Recent progress in Photobioreactor Technology

S L e s e s o ADY 3
N

Accordion Photobioreactor PNNL Photobioreactor Bodega Photobioreactor

(University of Arizona)  (Pacific Northwest Laboratories) (Bodega Algae LLC)
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INEFACCONAIONIEHOLORIBIEACLOWILIIEOCUMEREUNOWET:
CdPEX OPEXSANEMIGHERFPIOEUCHVILY SCOMPaREE Wit
OUIERPERIIECHNOIOFIES
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ACCONAIGHIEIOLd
UnIVELSILY, JJ’ AGE JVJAr l\ QINaY.

PrOGUCHON OROMEegas

DHA/EPA  and H2
f Sistudentsiat UiA
7 eanned theirBA
;’? | degriees at University.
W:/ | ofjAnizona based on
I BESAccordion

!
"

flﬁ
s

SPONSereEd by,
Biopharimia

NN ~

P —
s NN
‘~§\\\\\>\ S

N NN
S
.

"

BIOPHARMIA



Neeojrellon Alefzle Projeltietio)n) in
Greenhotse — Nemvay,
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RaltERSHRNEORGEaENIEXaSE=IAGZONE =
Ealierias=uUsA
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Biopharmia
“The Nature s Wisdom’

“We are not taKing over e Eartirorn
OUI-TOreErathers —
Welare borrowing G rom OUrRGhHlldren:

Thank you for your attention!

Copyright Biopharmia'AS
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Roald Audun Flo W,
Chairman CEO e |
Biopharmia AS .
Tel +47 22711840
Mobile +47 917 56305
roald@biopharmia.no
www.biopharmia.no
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