NUSHU

Creating the New Standard in Gait Analysis
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What are NUSHU smart shoes? magnes

The NUSHU smart shoes are a new neurological assessment standard to analyze gait. Using state-of-the-
art technology and algorithms, the shoes are providing the most accurate gait parameters. NUSHU is
being used by leading Swiss clinics on a daily basis.

No installation is needed to use NUSHU and it can be operated by any healthcare provider. The
measurements and analysis require minimum time and effort. The calculated parameters are highlighted
with specific range indications assisting the healthcare professionals. Automatic reports can be generated
and exported to other health record platforms.
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Our Solution: VUSHU — Al Powered Shoe magnes
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NUSHU + Dashboard ‘
- Standard gait tests j "" I
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- To support decision making

» Real-world data collection o = =
outside the clinic g 1 — | 1%

€  NUSHU + Biofeedback

- Real-time biofeedback by
vibrations N ol E)

- To improve gait and avoid M, S
= freezing / falls




Product Offerings magnes

+ Quantitative assessment of multiple gait parameters

v/ Time and cost savings through objective assessments and USE'Cases

immediate results _ "
Inpatient Assessments Monitoring @ Home
Outpatient Assessments Research & Clinical Studies

«/ Disease-specific and age-specific range indication of
important parameters

<

No installation or special room required

<

Therapy monitoring, before/after comparison, assessment
of fatigue and fatigability
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v Assessment of therapy response (medication,
physiotherapy, fitness)

v/ Precise assessment of normal pressure hydrocephalus
(measurements before and after lumbar puncture)

v Assessment of cognitive reserve - dual task tests

<

Posturography test
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Pipeline

Parkinson’s
Alzheimer's
Multiple Sclerosis
Mild cognitive
decline
Neuropathy
Other
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Patients / Elderly

Measure risk of
falling and warn
the user via bio-
feedback

Fall prevention

(K%

Cerebral palsy
Spina bifida
Muscular
dystrophy
Developmental
dysplasia of the
hip

[\

Diabetic

neuropathy
Biofeedback
while walking
Reduce risk of

ulcers

magnes
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Use NUSHU in
clinical trials
Roche, Novartis,
Pfizer, Biogen,

other



Measurement Types

Assessments

Static 4m Test
Dynamic 4m Test
Dual Task 4m Test
Static 10m Test
Dynamic 10m Test
Dual Task 10m Test
TUG Test

iTUG Test

3min

6min
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Stairs
v/ Timed 25 foot walk
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« Generic outdoor

" Generic Indoor

magnes

v/ Metronome

v/ HS-HO Feedback
v Ground Feedback
v Swing Feedback
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Parameters magnes
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Additional Feature: magnes
Interact with Patients via Vibrotactile Feedback

The shoes can provide real-time vibrotactile stimulation.

¢ Immediate biofeedback

NUSHU

v/ Risk of fall warning v

v’ High fatigue warning

v Overcoming Freezing of Gait

v Weight bearing feedback
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Vibrotactile Feedback magnes

Emma, 48 years old, Parkinson’s patient
- Diagnosed at age 43

- Had Deep Brain Stimulation

- Difficulties in walking

» Nushu made a strong impact on her gait
» Uses the vibrotactile feedback while walking

» Finished Bern Grand Prix 4.7km Nordic Walking in May 2023

“Walking is one of the most important things in life.
Especially for me. I’'ve got new shoes and a new life! *
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Analytics Platform magnes
.

e Otto Octavius : e Banner Bruce : e Mark Milton
35 years old : 42 years old : 45 years .
Symmetry Analysis
Days in Rehab: 32 Days in Rehab: 23 Days in Reh
Days since last assessment: 0 Days since last assessment: 10 Days since | o 0 o
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ma~ DETAILS > m - DETAILS > m-
Left Avg [s] StDev Right Avg [s] StDev
Heel Off 0.28 0.16 0.31 0.10
Toe Off 0.46 0.15 0.55 0.17
Mid Swing 0.59 0.14 0.65 0.14
. . Heel Strike 1.02 0.14 1.02 0.15
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v 35+ Gait parameters including variability, symmetry and range indication
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Analytics Platform

" Comparison before and after a treatment
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v Automated report generation

magnes

George Stg

magnes
Nushu Gait Analysis Assessment Rep

magnes AG
January 17, 2022

Assessment Information

D B @l
Date and time Monday, 17012022 at 170329 UTC
Type/Title  Static10MWalk

Discl airmer - Thisis an autcrnatically generated repart!

Static 10M Walk Test Results
All moticns in the first ROW are censidered tobe valid for this analysis |t took thy
towalk 950m

This corresponds to an average velocity of 1.16 m/s.
Detailed results of the test are cutlined in the following table

magnes

George Stg

magnes
Nushu Gait A nalysis Assessment Report

magnes AG
January 17, 2022

Assessment Information

1
Assestuent tice s

L R [ p-dxghav 4p@ck yixngx[0ellTitdcabqubiT
Paramete = Hé‘: 3'42 [I”:: UV' — Hé‘; g‘ﬁ’s‘ Tgf Date and time Monday, 17.01.2022 at 16:5917 UTC
Stride length [rn] 3 K
Stride velodty [mvq | 108+ 025| 0.50 1300.23| 129+ 028| 0.65| 153|0 Type/Titl e Tve
Stride duraticn [s] | 113 009 0.92| 124|0.08| 114 006| 1.01| 179|a T . ,
Swing stance ratio [] | 0.74+ 0.05| 0.65| 0.80(0.06| 0.72+ 014| 0.62| 1.06|0 Disclairrer: Thisisan autornatically generated report!
Heel strikeangle[?] | 652 204| 275| 9.730.31(11.23+ 407| 37215800
Suponation angle [f] |-249+ 1.28|-444)0.42|052] 323+ 1.93)-084| 553|0

TUG Test Results
TUG Time 11.98 s
Walk Time 813 5 (678%);

67% 100%
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«/ Happy patients

«/ Enabled patients to walk
and be more independent
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Use Cases

Neurological Assessments (out-patients)

- Standard tests

- Comparison before/after, monitor progression/therapy
Rehabilitation (in-patients)

- Exercise with vibrotactile feedback

- Data collection during rehabilitation

Remote Monitoring

« Perform assessments / exercise at home or outside

« Share the data with HCP

- Monitor your patients remotely and arrange visits if necessary
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How accurate is magnes

Gait event results: Grey - Human precision, Blue - results
Validation studies performed with gold standard gait 50 249, HS FF
analysis systems: 200 1 K
- Camera based: Qualysis, Vicon 100 1 2

- Pressure sensitive walkway: GaitRite 0 _qrrﬂhm t - i ﬂ"hL

Comparison of manual labeling of walking data from g 200 - 2
motion capture systems é 100 J‘ %
Accuracy obtained exceeds human labeling capabilities: 0 m | H | | l |
*Average length error of 6mm 200 1 ] ' K
s Average stride duration error of 1ms 100 | [ - "l”l é

. |

—50 0 50 —50 0 50 —50 0 50 —50 0 50
Error [ms]
[1] Wu, Jiaen, et al. "Human Gait-labeling Uncertainty and a Hybrid Model for Gait Segmentation." Front. Neurosci., 2022.

[2] Wu, Jiaen, et al. "An intelligent in-shoe system for gait monitoring and analysis with optimized sampling and real-time visualization capabilities." Sensors 21.8 (2021): 2869.
[3] Wu, Jiaen, et al. "Real-Time Gait Phase Detection on Wearable Devices for Unsupervised Gait." [EEE Journal of Biomedical and Health Informatics, 2022.
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https://www.frontiersin.org/articles/10.3389/fnins.2022.976594/full
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