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Task Name

4 WP1.0 User research

‘WP1.1Plan UR

'WP1.2 Interviews and prep of notes
'WP1.3 Report summary

WP1.4 User review 1

WP1.5 User review 2

WP1.6 User review 3

4 Wp2.1 Technical file

‘WP2.1.1 Prepare draft URS

1.2 Draft risk anal

'WP2.1.3 Draft TRS

4 Wp2.2 POP

‘WP2.2.1 POP - System design
‘WP2.2.2 POP - Optimisation

MS1 Agree principle of operation

4 WP2.3 Design

‘WP2.3.1 Concept
‘WP2.3.2 Detailed design
'WP2.3.3 First prototype
'WP2.3.4 Evaluation of prototype
MS3 Evaluation of first
‘WP2.3.5 Design iteratio

'WP2.4 Design specification

4 WP2.5 Electronics

Duration

351 days?
20 days?

50 days?
10 days?
10 days?
10 days?
10 days?
70 days?
30 days?
30 days?
10 days?
160 days
120 days
40 days
1day?
161 days?
20 days
40 days
40 days
20 days?
1day?
20 days
20 days?

161 days?

'WP2.5.1 High level design of electronics 20 days

‘WP2.5.2 Design PCB
MS2 PCB layout agreed
WP2.5.3 Make boards
WP2.5.4 Assemble board
‘WP2.5.5 Debug PCB Mk |
WP2.5.6 Iteration of PCB
‘WP2.5.7 Make Mk Il PCB

4 WP4 Prototyping

‘WP4.1 Make parts

WP4.3 Make batch for trial
WP2.5.5 Commission and test
'WP4.2 Verification of prototypes

20 days
1day?
20 days
10 days
20 days?
20 days?
20 days?
80 days?
40 days?
40 days?
20 days
20 days?

MS4 Prototypes accepted for use in trial O days

WP5 Feasibility testing and tolerability

Designing
Science

120 days?

Project Plan

2020 2021
2nd Quarter | 3rd Quarter | ath Quarter 1st Quarter | 2nd Quarter | 3rd Quarter | ath Quarter 1st Quarter | 2nd Quarter
| Apr May | Jun | u | Aug sep | ot | Nov Dec Jan | Feb Mar r Mmay | oun | au | Aug sep | ot | Nov Dec Jan Feb Mar r May Jun
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Discover Define Develop Deliver

insight into the problem  the area to focus upon potential solutions solutions that work

Design Council’s Double Diamond, img source:
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Verify &
Manufacture



Proof of Design Proof of Detailed First Design Iteration Verify &

Principle Concept Concept Design Prototype & Specification Manufacture




Risk

Risk

Proof of Design Proof of Detailed First Design Iteration Verify &
Principle Concept Concept Design Prototype & Specification Manufacture




Cost of changes

Cost
of
change

Risk

Proof of Design Proof of Detailed First Design Iteration Verify &
Principle Concept Concept Design Prototype & Specification Manufacture
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NO. 1INTERNATIONAL BESTSELLER

‘Compelling’ evenne stanoano
'AStOfiSli\Q' DALY MAIL
‘Brilliant’ caszrvin

OliNK

The Power of Thinking without Thinking
[

Author of The Tipping Point

MALCOLM
GLADWELL
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Proof of The
Principl
rinciple Development

Process

Are basic mechanisms understood?
Is technology optimised?
Can you layout a device?



rinciple
Development
Process
Concept

User research
Explore options
Challenge assumptions



Technology
innovation

|ldentify
need

Product

Technology
‘push’



What is User-centred design?

Design focusing on the needs and requirements of the end
user throughout the design process.



INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

IEC 62366-1

Edition 1.0 2015-02

Medical devices -
Part 1: Application of usability engineering to medical devices

Dispositifs médicaux -
Partie 1: Application de I'ingénierie de I'aptitude a I'utilisation aux dispositifs
médicaux



About users...

* Users don’t behave as you
may expect them to.

* People do not do what they
think they do.

* People do not do what they
say they do.

* People often cannot tell you
what they want, but can tell
you what they don’t want.
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User research
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Challenge assumptions



rinciple
Development
Process
Concept

User research
Explore options
Challenge assumptions

Outlines of Product Specification
Begin Risk Management



rinciple
Development
Process
Concept

Explore options
Challenge assumptions
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Development
Process
Concept
Proof of
Concept

Optimise design
Mitigate technical risk
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"l have not failed 1,000
times. | have successfully

discovered 1,000 ways to
NOT make a light bulb.”

Thomas Edison







Donald Rumsfeld

Secretary of Defence
2001 to 2006

-
»




“I'T]here are known
knowns; there are things
we know that we know.

There are known
unknowns; that 1s to say
there are things that, we
now know we don't know.

But there are also
unknown unknowns —
there are things we do not

9

know, we don't know. ’



Risk

Proof of Design Proof of Detailed First Design Iteration Verify &
Principle Concept Concept Design Prototype & Specification Manufacture
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Mitigate technical risk
Optimise design




Principle
Development
Process
Concept
Proof of
Concept

Mitigate technical risk
Optimise design

Review concepts with users
First draft Product Specification
First draft Risk Management
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Development
Concept

Proof of
Concept
Detailed
Design

As close to ‘final’ design as possible
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Detailed
Design
First
Prototype

Looks-like
Works-like
NOT made-like
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Development
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Concept

Detailed
Design
First
Prototype

Looks-like
Works-like
NOT made-like



Principle
Development
Concept
Concept

Detailed
Design
First
Prototype
Test
Prototype

Test and review
Review with users

Review Risk Management



User testing




%Rll\\/lli;{ls{ll_[i;é)é‘ Study at Cambridge About the University Research at Cambridge Quick links

Inclusive Design Toolkit

Home Introduction About users Process Applied to Contact us

News highlights

New exclusion calculator enables
better assessments for vision and
dexterity.

w
a Conditioner

Inclusive design taught in design
and technology lessons for
secondary schools

Cambridge launches new website
for e-commerce image
recommendations.

Dove
= 4

Body Wash

oeply
nourishing

Barclays uses simulation tools to
help them become the most
inclusive bank.

Cambridge develops new SEE-IT
Tool for calculating visual
exclusion.

Sheffield Hallam University tests
open-ability of food packaging.

Impairment simulator software
now freely available.

Anglia Ruskin University uses
simulation glasses to examine
visual fitness to drive.

What s inclusive Why do inclusive User capabilities and The inclusive concept

" . Follow us on Twitter @InclDesignTools
design? design? capability loss design process 9
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Detailed
Design
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Design
Iteration

Hopefully relatively minor changes



Principle
Development
Concept
Concept

Design
Prototype
Prototype
Drawings and »
. esign
documentation for teration

manufacturing and
technical file

Tender




Principle
Development
rrocess
Concept
Concept

Detailed
Design
First
Prototype
Test
Prototype
Design
Iteration

Verify against Product Specification ...
and international standards
Validate with users

. Verify &
Series manufacture
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[¥9 Technical File 06 Aug 2018
B EE % -

Q Search

Name

NEQ_2000_M-Mark_Technical_File_Index_1.1.pdf
Technical_File_Tracker 06 Aug 2018.xIsx
v [0 TFO1 Product Specification

<

<

<

NEQ_2006_M-MARK_Electronics_Requirements_1.1.pdf
NEQ_2010-M-MARK_Product_Requirements_Specification_1.0.pdf
NEQ_2019_M-Mark_Mechanical_Requirements_Specification_8.0.pdf
NEQ_2020_M-Mark_Tablet_Application_Software_Requirements_1.0.pdf

[17 TFO2 Device Classification and CE Rationale

NEQ_2022_M-Mark_Device Classification_1.1.pdf

['9 TFO3 Regulatory Strategy and Quality Plan

NEQ_2001_M-Mark_Regulatory_Strategy_ 1.0.pdf

[19 TFO4 Risk Management

NEQ_2002_M-Mark_Risk_Analysis_and_..ment_BS_EN_14971_Assessment_1.1.pdf
NEQ_2003_M-Mark_Risk_Analysis_Table_1.1.xlsx

v [17) TFOS5 Essential Requirements Checklist

|

4

<

<

<

NEQ_2031_M-Mark_Essential_Requirements_Checklist_1.0.pdf

[29 TFO6 Instructions for Use

NEQ_2005_M-Mark_User_Manual_1.0.pdf

[77 TFO7 Development Plans

NEQ_2028_M-Mark_Software_Development_Plan_1.0.pdf
NEQ_2029_M-Mark_Usability_Engineering_Plan_1.0.pdf

[17 TFO8 System Architecture

NEQ_2037 M-Mark_System_Architecture_1.0.pdf

[19) TFO9 Electronics Design

NEQ_2007 M-Mark_Electronics_Design_1.1.pdf
NEQ_2043_M-Mark_Laird_Bluetooth_Power_Calculations_1.0.pdf

['9 TF10 Verification

17R434 MC.pdf

ELS237300-2 Attachment 1.pdf

ELS237300-2 Report.pdf

MO0800001_2018-02-06.pdf

NEQ_2014_M-MARK_Traceability_Matrix_1.0.xIsx
NEQ_2015_M-MARK_Electronics_Test_Procedure_1.1.pdf

NEQ_2017_M-Mark_EMC _Test_Plan_1.4.pdf
NEQ_2023_M-Mark_User_Interface_Test_Procedure_1.5.pdf
NEQ_2025_M-Mark_System_Test_Procedure_1.2.pdf
NEQ_2030_M-Mark_Software_Release_Note_1.1.pdf
NEQ_2040_M-Mark_60601-1-11_Evaluation_and_Test_Report_1.0.xIsx
NEQ_2041_M-Mark_Release_Test_Plan_1.0.pdf
Report_1_0_.02Mar2018_for_NEQ_2023_..._User_Interface_Test_Procedure_1.5a.pdf
Report_1_0_04May2018_System1_for_N...-MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_08Aug17 for NEQ_2015_M-...RK_Electronics_Test_Procedure_1.0c.pdf
Report_1_0_08May2018_for_NEQ_2023_...User_Interface_Test_Procedure_1.5b.pdf
Report_1_0_08May2018_System2_for_N...-MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_08May2018_System4_for_N..MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_09May2018_for_NEQ_2023_...User_Interface_Test_Procedure_1.5b.pdf
Report_1_0_10May2018_for_NEQ_2023_..._User_Interface_Test_Procedure_1.5b.pdf
Report_1_0_10May2018_System3_for_NE...MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_11Apr2018_for_ NEQ_2023_M...User_Interface_Test_Procedure_1.5a.pdf
Report_1_0_31Aug17 for_ NEQ_2025_M-MARK_System_Test_Procedure_1.0.pdf
Report_2_0_08May2018_for_NEQ_2023..._User_Interface_Test_Procedure_1.5b.pdf

A
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23 Aug 2018 at 14:56
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6 Aug 2018 at 02:40
6 Aug 2018 at 02:40
23 Aug 2018 at 14:30
6 Aug 2018 at 02:40
23 Aug 2018 at 14:30
6 Aug 2018 at 02:41
6 Aug 2018 at 02:40
23 Aug 2018 at 14:56
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
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6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41
6 Aug 2018 at 02:41

Size
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<
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Report_1_0_04May2018_System1_for_N...-MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_08Aug17_for_ NEQ_2015_M-...RK_Electronics_Test_Procedure_1.0c.pdf
Report_1_0_08May2018_for_NEQ_2023_...User_Interface_Test_Procedure_1.5b.pdf
Report_1_0_08May2018_System2_for_N...-MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_08May2018_System4_for_N...MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_09May2018_for_NEQ_2023_...User_Interface_Test_Procedure_1.5b.pdf
Report_1_0_10May2018_for_NEQ_2023_..._User_Interface_Test_Procedure_1.5b.pdf
Report_1_0_10May2018_System3_for_NE...MARK_System_Test_Procedure_1.2b.pdf
Report_1_0_11Apr2018_for NEQ_2023_M...User_Interface_Test_Procedure_1.5a.pdf
Report_1_0_31Aug17 for_NEQ_2025_M-MARK_System_Test_Procedure_1.0.pdf
Report_2_0_08May2018_for_NEQ_2023..._User_Interface_Test_Procedure_1.5b.pdf
M Thumbs.db

[B9 TF1 Clinical Evaluation and Post-market Surveillance

NEQ_2024_M-MARK_Clinical_Evaluation_1.1.pdf
NEQ_2032_M-Mark_System_Validation_and_Usability_Test_Procedure_1.0.pdf
NEQ_2044_M-Mark_Post-market_Surveillance_1.0.pdf
Report_1_0.15Jun2018_for_NEQ_2032_...ion_and_Usability_Test_Procedure_1.0.pdf

[29 TF12 Major Subcontractors and Agreements

Neologiq_Supplier__Quality_Agreement30112017.pdf

Research Contract V5-14 i4i_October 2014.pdf

SubContract - Signed.pdf
Tactiq_Supplier__Quality_Agreement30112017.pdf
TIQ_8455_M-mark_engineering_services_agreement_rev1.2.docx
TIQ_8456_Neologiq_M-mark_manufacturing_agreement_rev1.2.docx

[29 TF13 CE Declaration of Conformity

NEQ_2045_EU_Declaration_of_Conformity_1.0.pdf

['9) TF14 Manufacturing Methods

NEQ_2016_M-Mark_Software_Installation_1.0.pdf
NEQ_2026_M-Mark_Software_Build_Instructions_1.1.pdf
NEQ_2034_M-Mark_IMU_PCB_Charging_LED_MOD_1.0.pdf
NEQ_2038_M-Mark_Manufacturing_Procedure_1.1.pdf

NEQ_2047 M-Mark_Garment_Manufacturing_Record_Template_2.1.pdf
NEQ_2048_M-Mark_Garment_Packing_Record_Template_2.1.pdf
NEQ_2049_M-Mark_IMU_Manufacturing_Record_Template_2.1.pdf
NEQ_2050_M-Mark_MMG_Manufacturing_Record_Template_2.1.pdf
NEQ_2051_M-Mark_Kit_Packing_Record_Template_2.1.pdf
NEQ_2052_M-Mark_IMU_PCB_Button_Input_MOD_1.0.pdf

v [0 TF15 Other

C2G USB 2 Port Hub 81651 Declaration of Conformity.pdf
CE Declaration for USB Smart Buttons.pdf
CE_Doc_USB_BT400_RED_EN_20170612.pdf

EU Declaration of Conformity - BT900.pdf
FRIWO_GPP6_DC_Power_Supply_FW7662M05.pdf
NEQ_2042_M-Mark_License_Declarations_1.0.pdf

b

58

6 Aug 2018 at 02:41
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23 Aug 2018 at 14:30
6 Aug 2018 at 02:42
23 Aug 2018 at 14:43
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
6 Aug 2018 at 02:42
23 Aug 2018 at 14:56
6 Aug 2018 at 02:43
6 Aug 2018 at 02:43
6 Aug 2018 at 02:43
6 Aug 2018 at 02:43
6 Aug 2018 at 02:43
6 Aug 2018 at 02:43

Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Document
Folder
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Folder
Adobe...cument
Adobe...cument
PDF Document
PDF Document
Micros...(.docx)
Micros...(.docx)
Folder
Adobe...cument
Folder
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Folder
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument
Adobe...cument




What should happen...

ign freeze

A Clear idea of
market and users

A Minor issues
rectified

/\ Ideas crys

Proof of Design Proof of Detailed First Design Iteration Verify &
Principle Concept Concept Design Prototype & Specification Manufacture




What tends to happen...

A Market has

A Excessive focus moved on
on trivial issues
Critical
A Decisions component
made glibl available .
glidly Massive
Conditions A crunch of
A change timescales

Proof of Design Proof of Detailed First Design Iteration Verify &
Principle Concept Concept Design Prototype & Specification Manufacture
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Paint by
Numbers




Tends toward Agile
methods

Tends toward
Waterfall methods

A

We don’t know exactly how
we are going do this

We don't
We know the know the
output/ output/
outcome Paint by outcome
we're after Numbers we're after
We know exactly how
we are going to do this
Tends toward lower risk, Tends toward higher risk,
lower uncertainty higher uncertainty



Designing

Science

Enhancing Med-Tech Innovation

Innovation — mentoring and support for emerging start-ups, workshops
Grant applications — building consortiums

Visualisations — Communicating value of technology

Product design — Devices and GUIs

Prototyping — design evaluation and patient trials

Manufacturing specification

Building supply chain



