


“If we want to assess brain health, we need to measure the brain”

Laurel
Gabard-Durnam
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International Atomic Energy Agency

Countries with M
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Population (mil)

7,674M

Country

MRI units (per 1 mil)

Number of MRIu  MRI units (per 1
nits mil)

51,498 6.711

MRI units ranges

B More than 30

[ Between 15 and 30 (inc)
(7] Between 10 and 15 (inc)
[] Between 7.5 and 10 (inc)
Between 5 and 7.5 (inc)
[ ] Between 2.5 and 5 (inc)
[ ] Between 0 and 2.5 (inc)
[7] No MRI units

[ ] Data not available
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BILL&MELINDA
(GATES foundation

HYPERFINE

Portable MRI at Point of Care

From MRI to phone MRI anyone can use From MRI to cloud

GLOBAL ACCESS & HARMONISATION (for BRAIN examinations across the lifespan)



$1,100,000 + $150,000

Fixed

8,500 Ibs

Coils & Electronics separate
Software purchases separate
Cryogen Infrastructure

RF shielded room

HYPERFINE

* 6.5ft

13,000 Ibs

MRI for point-of-care.

1500mT

* 475 ft

1,400 |bs

~10% of the cost

Portable

1,200 lbs

Coils & Electronics included
Software included

No Cryogen

No shielded room

(900W maximum power)



Ultralow Field MRI — Towards Optimised Structural MRI

Coronal T2-Weighted: TE = 242ms, (1.5 x 5 x 1.5)mm?
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A) Hyperfine Swoop ultralow field point of care portable MRI (64mT).

B) Reconstructed T2w structural scan from 31 year old female (mother).
C) Reconstructed T2w structural scan from 3 year old infant.

D) Reconstructed T2w structural scan from 3 month old baby.

Adult
(31 years)

Infant
(3 years)

Neonate
(3 months)






UNITY - Physics & Engineering Centres

NUNAVUT

Locatio Expertise

Cardiff, UK Diffusion MRI

L
MANITOBA

Tubingen, Germany Rapid MRI, Functional MRI, MRI Physics

_NORTH
DAKOTA

5 r . - . L. . .
e . o , _ LR bi Vancouver, Canada Quantitative MRI, Myelin Imaging T2

Chicago - S Y : Relaxometry

-

UTAH

. OlLas Vegas

- ARIZONA

Lund, Sweden Low Field MR Physics, Quality Control




Il UNITY = Clinical Centres
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UNCRATING THE SCANN... MAGNET SAFETY MOVING THE SCANNER

@ ciaire Ferguson @ ciaire Ferguson @ cilaire Ferguson

How to uncrate the Hyperfine Swoop scanner on Overview of safe handling of the Hyperfine Swoop How to drive the Hyperfine Swoop scanner around
delivery (v 13/05/21) scanner's magnet (v 28/05/21) your premises (v 13/05/21)

PATIENT SCANNING CLEANING PROTOCOL QA SCANNING
@ Claire Ferguson @ Claire Ferguson @ Claire Ferguson
Using the Hyperfine Swoop scanner to perform a How to clean the Hyperfine Swoop scanner Performing regular SQA tests on the Hyperfine

patient scan (v 27/05/21) between scans (v 28/05/21) Swoop scanner (v 28/05/21)
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Standardisation and Quality Control
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Are the images from a portable MRI system good enough?

Jess Ringshaw & Kirsty Donald

3T MRI 64mT MRI

Current Focus: Babies and children are scanned on both MRI systems
Purpose: Cross-validation - Comparing the high and low-field neuroimaging systems
Clinical Research Question: Does the Hyperfine detect the same key findings as the 3T MRI



Test-Retest Reliability of Hyperfine 64mT ultra-low-field MRI

(23 adults)
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Correspondence of Hyperfine 64mT ultra-low-field to 3T high-field MRI
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Coronal
view

Sagittal
view

Hyperfine

3T Data

Anaemia
Malaria
Malnutrition
HIE
Hydrocephalus
HIV
Inflammation
Ischaemia

1B ....






ONE

COME"UNITY
FOR CL|
AND S

ICIANS
ENTISTS

© Bill & Melinda Gates Foundation | 23



RS

Finlan"‘" s 2 N 4 : . s |

Ur . ) B i
in" n - \ i ¥ a
. f')"ﬂola"d* > b
2 o > SN
-nany y AN Kazakhstan

France .’
Italy vr »

New. )

Zealand



g Catalogue of UNITY (and Affiliated) Studies that Include Low/High Field MRI

Location

Cape Town
Johannesburg
Karachi (1)
Kampala (1)
Kampala (2)
Bahir Dar
Zomba
Dhaka (1)
Dhaka (2)
Kisumu
CMC Vellore
Lucknow
Rajistan
Lusaka
Kintampo
Karachi (2)
Accra
Bonn
London

Providence

Fetal
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Fly\lheel NEWLY DEVELOPED ‘GEARS’
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reconstruction segmentation curation modelling



ARCHITECTURAL DESIGN OF CENTRALIZED IMAGE PROCESSING
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BRAIN GROWTH CURVES FROM ULTRA-LOW FIELD MRI VOLUME

ESTIMATES IN SUB-SAHARAN AFRICA

2} = 20
E °
E E o ° .lo'. t
g g g 75000 - ° ccra
= = =
= [} lantyre
22 g 5 E
-
5 g = mpala
& © i Khul
: 5 8
=
g =
5] =1
1

25000~

DDDDDD

300 400 500 0 100 200 300 400 500 0 100 200
Age Age Age

n = 1046
529 female, 517 male
Range 1- 485 days (mean = 208)



. Jess Ringshaw, Kirsty Donald
Maternal Anaemia & Catherine Wedderburn

R\

———

World Health
Organization

74

t

A. Lateral View (Right) B. Coronal View C. Lateral View (Left)

b

X

[ Mild: [5-20) -
I Moderate: ['lfb”)l:
B Severe: 240\’,4 7
| | Data not available
|| Not applucabl;i )

. Corpus Callosum . Caudate Nucleus

Global Prevalence of Anaemia in Women of Reproductive Age
(15-49 Years) Based on 2019 Estimates Published by the WHO



Buddying Beyond UNITY

Neonatal Brain MRI at St Thomas' Hospital e

Francesco Padormo, Paul Cawley, Tomoki Arichi, A. David Edwards, Mary Rutherford, Jo V. Hajnal

Total Neonatal Research Scans: 47 [all paired with 3T image acquisition — scanning started 23 September]

Process: Protocol: Pathology:
Default Optimised

CSF cyst, immature gyri & abnormal
signal

Extra-axial haemorrhage




B Radiological Support and Education

RADIOLOGY

A h 22 8 A B @ O

HOME MY CASESY GROUPS ¥ COLLECTIONS ¥ NOTIFICATIONS GET HELP WORKSPACE ¥ SEAN W

G Postanewcass) Q

UNITY

This is a private group that will be used for the BMGF UNITY Neuroimaging Network.

The goals of this community are to learn from each other and share best practices, protocols, and
experiences (research and clinical) with low-field MRI. This community is a resource for all sites to share
images and solicit opinions and feedback in terms of data quality, image artifacts, and potential
clinically-concerning and meaningful findings.

Here you can upload and share images. We acknowledge that some key images may appear suboptimal
at the moment due to multiframe DICOM. An update of the platform will come shortly that will support
this. All case images are still visible through review mode.

CASES MEMBERS
4 49

POC MRI 8 POC MRI POC MRI

T2 (AXI) T2-Weighted FSE (COR) T2-Weighted FSE (SAG)
2023-01-19 & 2023 o119 & 2023-01-19 &

N

W: 2129 L:1065 Z:246
S 21/40 (mn W: 1966 L:983
e s:

 Direct and rapid feedback from
community on image quality, artifacts,
potential clinical indicators.

* Monthly site-specific image review
sessions with experienced members to
help identify systematic issues and
offer ways to address them.

« Educational webinars focused on
methods of imaging, MRI physics,
image artifacts, etc.

CONFIDENTIAL



B Communication

<

Community

BMGF Neuroimagng Partners #

Community - 11 Groups
GD 2 o
Invite Members Add groups

A general group for everyone working on
neurodevelopment related projects funded through,
or associa...
Read more

e’

Manage groups

Community settings

Your groups

L)

Announcements
+1(510) 604-7770 joined

6/1/2023

»

@ © @ e

® @

Physics & Engineering

608 361 8068, Adam, Callie, Derek, Emil, Eva, Fran, Jonny, Kevin, Lydia, Matt, Natasha, Peter, Shannon, Steve, Yawbee, +234 803 816 3335, +..

IEEUNY U TIRUTOPIOECUULNT). ATE YOU LWU PIdiiting diy Suitinien nonuays o

Rui Pedro Teixeira +44 7460 810735
I have nothing booked yet, so can try to keep it free ., ..
Fran P

For me itd have to be the week before neurocon - busy last half of July and third week of
August 95,

- Heidi +1(617) 312-0443
Will the dev scanner at KCL be ready then? | think the scanner there is mid-study now and KCL
has indicated they want to wait to ship the new scanner...

13:47
Fran P

Frantisek said last participant will be late July. Then we'll have to figure out how to do the
conversion -> dev 13:48

(Have done it in-house, but doing it outside of HQ is unprecedented...!) . .,

Steve
Current KCL scanner will definitely be ready for conversion to dev in the next couple of weeks.
I've pushed them to complete the study. 1349

Fran P

For me itd have to be the week before neurocon - busy fast half of July and third week of Augt

Ohhhhh, I think Shannon is busy the week before, but we can always think of a Super$

ideas at once, overlapping neurocon

Steve
Shannon is free at the start of the week to point us in the right direction &3 1408

Shannon Kolind
Yes please don't restrict it to my availability! | can always live vicariously through this chat :)
14:09

| Type a message

* Near real-time interaction with other
members of the community - for trouble
shooting and other questions, quick
comments on data, etc

CONFIDENTIAL



Bill Fifer & Nicolo Pini
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Data

Ine

3-year-old

Hyperf
64mT

T2 Sagittal

T2 Coronal

T2 Axial



Z:2.46
W: 2088 L:1044

S:(¥)

T2 Axial

Hyperfine Data
64mT. 3-year-old

POC MRI (g]] POC MRI (gl

T2 (AXI) T2-Weighted FSE (COR)
2023-01-19 & e 2023-01-19 &

~

Z:2.68
W: 2129 L:1065

S:[¢]

T2 Coronal

Z:2.46
W: 1966 L:983

b S:[¥)

POC MRI .

T2-Weighted FSE (SAG)

2023-01-19

T2 Sagittal

\'/'




Data Management

& Flyvheel cssien s ¢ S@cuUre data storage and curation site,
) with access limited to those you allow.

E

WHAT'S NEW

v Welcome to Flywheel

g

 Hosted in US and India.

v Announcements

Vv Release Notes

» Developed harmonized processing
pipelines for combining data outcomes.

USER GUIDE

TR

v Signing in

Vv Adding data

« Working towards data sharing across
all sites and projects where possible.

Vv Creating and managing
projects

Welcome to Flywheel What's New

Getting started View release notes

v Form Builder

Vv Viewing images

v Gears User Guide

: e U Admin Guide » Federated learning methods for when

How-to guides for administering Flywheel
capture, compute, curate, and collaborate

e sharing is not possible (e.g. India data)

v Create a config file for the
fw ingest command

Developer Guide
MATLAB SDK [

Vv Search

Build gears and integrate Flywheel with Sinsoundeveloper documerisiion

v Downloading data existing tools to get the most out of your data P

All sites expected to be using FlyWheel
by the end of 2023.
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