Corona Project

From a late night email to a production facility and MORE!!!
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Corona Virus

Spherical Virus

C Consists of a membrane of
proteins and lipids.

C Conical protein T spike
protein (S) which binds to
cells in throat and lungs.

C RNAvirus.




End March 2020



Current Situation

A Production Set-up
I 9 reactors in Felles Lab + K4 413 (2 production lines)
I 1 million tests a week

A Implementation in Health Care
I All large hospitals in Norway

A Quality Assurance
I Tests validated by at least two hospitals.

A Regulatory Status
I Exemption from Norwegian Medicines Agency
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How the Test Works?

3

N

M
. 9y

The RNAis

A mucus sample is The sample is Magnetic nano- A magnet pulls the

taken from the nose mixed with a chemical particles are added RNA and nano- released from the The RNA is
or throat. solution that causes to the solution particles from the nanoparticles for analysedina
the protein envelope The virus's RNA solution, analysis. PCR machine

binds to the
particles.

around the virus to
crack open.

which determines
if the RNA is from
the coronavirus.
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|. Research within Nanoparticles

Norwegian SciTech News Videos Archive Q  =MORE

Rescarch News from NTNU and SINTES

Subalit Bandyopadiyay is working to make artfical sand that contans DNA The goal is to use the sand to trace water flows, which =

wseful for undecstanding where palution is caméng from, for examnpie. Phatar Per Henning, NTNG

Water flow can be traced with
synthetic DNA sand

If your drinking water is contaminated, you'd no doubt like to find

out where the pollution comes from. Researchers are working to
make this pasier




Research within Nanoparticles

Iron Oxide Nanoparticles: For magnetic separation of the
tracers.

DNA: Tracer Moiety

. Silica/Polymeric Shell: Encapsulation and protection of the tracer.
‘ Mimicks sand particles

@ NTNU



Il. Chemical Engineering

A Reactors

A Upscaling

A Mixing

A Chemical Reaction Engineering
A Heat Transfer

A Chemical Engineer teaches Chemistry to Engineers and
Engineering to Chemists J




Ill. Cross-Disciplinary Research

Magnetic
Catalysis Resonance
Imaging

Smart
NPs

Bioimagmng Water
Biosensing Management

Growth
Kinetics
&
Mechanism
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Production of Magnetic Beads for
RNA Extraction/Isolation

o Silanization

Metal Pr rsors
eta fcuso o ©

Reducing Agent ®

Iron Oxide
Nanoparticles

Magnetic Beads
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Work Flow
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Key Features

A High performance RNA extraction reagents for efficient
COVID-19 testing.

A Contains a novel chemical composition for efficient lysis
of virus and

A IKP-crafted magnetic nanoparticles with optimized high-
affinity coating.




Key Features

A Sensitivity outcompetes current solutions for COVID-19
testing available on the market.

A Demonstrated in patient testing at three Norwegian
hospitals.




Production Volumes

250000 -

200000 -

Tests per day

50000 -

150000 A

100000 A

Apr' 13

Apr 20

Apr 27 May 04
Date of Production

May 11

May 18




Key Features

Uniqueness
ACurrent production volume of 1 million tests per week.

AAIm for 5 million tests per week by June 2020.

ACapacity scales up easily.

Almplemented in all major Norwegian hospitals for COVID-
19 diagnostics since early April.

ACompatible with open robotic platforms.

ATested on KingFischer, TECAN, Hamilton and BIOMEK
robots.

AEnables purification of RNA/DNA from various pathogens
and starting materials (i.e. sputum, swab, urine).
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Key Features

AActively seeking industry partners for global distribution.

AOverall goal to increase test capacity and ease the burden
of the pandemic.

ATwo patents filed in two countries.




Test Performance

m Conventional test

A 20 of 25 patient samples NTNU-COVID-19 test

analysed showed lower
Ct-values than the
reference.

A Higher sensitivity for the
NTNU-test.

Ctvalue

A The NTNU COVID-19 test
Is analysed with a 180-
case set-up and shows
compliance with 177/180
tests.

A The precision of the
method is verified by
reproducibility and o
repeatab|||ty Of CV<10%. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Sample number
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TEAM & ORGANIZATION
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Dept. of Chemical Engineering, NTNU (IKP) INVENTORS

Sulalit Bandyopadhyay Anuvansh Sharma Vegar Ottesen
Post Doctoral Researcher PhD Fellow (IMA) Post Doctoral Researcher

Dept. of Clinical and Molecular Medicine, NTNU (IKOM)

Magnar Bjgras Lars Hagen Sten Even Erlandsen Per Arne Aas
Professor Researcher Chief Engineer Senior Engineer

Dept. of Medical Microbiologt, St Olavs

Janne Fossum Malmring
Senior Biomedical Laboratory Scientist




INVENTORS - IKP

Photo: Geir Mogen / NTNU
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IKP Corona Project - Organization

NTNU MH

Magnar Bjgras Management Board _ .
Sten Even Erlandsen, Sulalit Bandyopadhyay, Project Leader Project Owner

Lars Hagen, Per Aas Anuvansh Sharma, Sulalit Bandyopadhyay Jens-Petter Andreassen
Vegar Ottesen

St.Ol avbds
Janne Fossum Malmring

NTNU TTO Project Advisor
Tonje S. Steigedal  Eivind Andersen Gro Mogseth
Kristin Lansethagen Andreas Nicolai Norberg
Knut Jgrgen Egelie Trond Gifstad

Characterization &
Optimization
Anuvansh Sharma

. Jecn-Adm support
Quality Control Totin b

Anuvansh Sharma Christopher Sgrmo
Merethe C. Vadseth

Production Line 1 Production Line 2
Sulalit Bandyopadhyay Vegar Ottesen

Floor Manager Floor Manager Floor Manager
Zeeshan Ali Regina L. Fyllingsnes Karthik Raghunathan

IKP Tek-Adm Support
Gunn Torill Wikdahl

Garil Flatberg
Mikael Hammer

Jens Norrman
Ahmad Bin Ashar Ask Lysne Lucas Braakhuis Ketil Torset Helland
Ina Beate Jenssen José P. Peris Sastre Karen K. Hgiseeter Britt-Iren Tiseth

Monica Pazos Urrea Prajin Joseph Jibin Antony (SEM)

Nina Sandberg




Production Line - |




Production Line - |l




Characterization Line




OUTREACH
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Her reddes Norges

testkapasitet

De sitter pa nokkelen som kan gjenapne Norge og har blitt
hyliet av helsemyndighetene. Dagbladet fikk bli med inn i det
helligste av det hellige - der coronatestene lages.

Nok til hele Norges | Norwegian SciTech News
Feanns SNTIF
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From thousands of tiny maagnetic

urrer Datribe Pher

NTNU-metode er avgjorende: Na kan sa a sialle
koronatestes

Tt soks uses i krisetilstand, or videzperate site 3 komme tilzake til norma

rvardas O ra e det mualis U skal tasle mange —ag sk

w WOTWOZ | LS MNINE ATNWELY  CLITESTA ADOSMENT & ;w: weomy (O
TLSTMOTGOER DOR KORONAVIRUS - MAGNTTISKEC KULDR

NTNU bruker magnetiske kuler til a
mangedoble kapasiteten for virustester

Verden er i ferd med a ga tom for virustester. NTNU har brukt en drgy
uke pa 4 lage 150.000 test-sett.



Potential Users

A Faroe Islands

A Denmark

A Netherlands

A India

A Pakistan

A Colombia

A Brazil +++

A Industrial Partners




PLANS
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Plans i Production

A Short-Term Plan (Until End of Jun 2020)
T Production continues at IKP.

I Production for Norway and possibly for outside Norway.

I Licensing of technology to international clients.

A Plan During Transition (Jun i Dec 2020)
I Production continues within IKP facilities.
I Licensing of technology to international clients.
I Financial Mechanisms around commercialization.
I Regulatory clearance.

A Long-Term Plan ( Jan 2021 -)
I Establish Start-Up.
I Commercial Production, R & D.

A Plans will be made in co-operation with IKP, IKPM and TTO.
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RESEARCH POSSIBILITIES
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Research Opportunities

C NTNU Funded PhD/Post Doc Positions i Shared between NV

and MH Faculty.
C Cross-Disciplinary Research Centre.
C Externally Funded PhD/Post Doc Positions.

C SFF.

C Research Co-operation within IKP.




https://www.ntnu.edu/ntnu-covid-19-test

AL

QUESTIONS & DISCUSSION



https://www.ntnu.edu/ntnu-covid-19-test

