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The road to digitalization

It's a dangerous business, Frodo, going out your door. You step onto the

road, and if you don't keep your feet, there's no knowing where you'll
be swept off to.

J.R.R. Tolkien




The Journey (so far)

2018

2019

2020

2021

2022

2023

2024

2025

TransCelerate DDF

Nurocor Clinical Platform

Nov. white paper

Feb. hackathon 1]’

USDM / SDR / hackathon

USDM /SDRv2 / discovery day @

USDM / SDR v3

USDM / SDR v4

T

Infrastructure

Study Designer and SoA

Study and Protocol Elements

Lean Protocol

Specimen Management

Clinical Document Authoring
Integrations and Insights / ICH M11

Design Center
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Adoption versus Standardization

i . Digitalized Standardized ICH M11
- study designs study designs HL7 Vulcan UDP
o CDISC USDM

Tiriog Not it but when

[ X
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Upstream and downstream

There comes a point where we need to stop just pulling people out of
the river. We need to go upstream and find out why they're falling in.

Desmond Tutu
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Upstream possibilities

.........

Historical Data

Study Definition Builder

Protocol Documents

Study Hub

L1 L
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Upstream study definition builder

CTMS

s nurocor

Digtolized Clinical Development

IRT Data

Digital
Protocol

Clinical
Development
Plan

Study

Schedule
Design of

Activities

-, Design Center Nurocor Lean Protocol

Standards Driven Integrations & Specifications

@ Standards & Compliance @

Imaging

L]
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eConsent

Lab Data

Study Hub
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Breaking down the document barrier

Disrupt yourself before someone else does.

Jay Samit




Codify the study design into components

« Components are well defined entities

« Components have well defined relationships

« Components can be templated

« Components can receive, carry, and send information
« Components can have many representations

« Components can be tracked

« Components can be reused (write once, read many)
« Components are actionable

« Components can be assembled

oe®
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Study dashboards

L x NCP Dashboard  enterprise &

Py
y

e

STUDIES DOCUMENTS CHANGE REQUESTS

Filter By: None Applied v Creation Date v 35 CREATE NEW STUDY ~

AMENDIT Original In Progress 202301WF2SDR Original In Progress SDR Integration Test Original In Progress
Studying the process of protocol 2023-01 WF to SDR Test SDR-T1
amendments
created on September 14, 2023 created on August 24, 2023 created on August 24, 2023
& & 3] & : P8 EP g BN & EP 3] 2
. 202301E2E Original In Progress SPECMCOHORT Original In Progress SPECMPARTIAL Original In Progress
[ DI @
 ZRRERRY | 2023-01 End to End Test Specimen Management Cohorts Setup Specimen Management Demo - Partial
I Study Setup
°-
created on August 15, 2023 created on July 19, 2023 created on July 19, 2023
El 8
e & B 3] 2| & EP g B | & EP 3] 2|
Bisivswsie °
® ®

o8
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.........
.........

Trial design schematic

cdisc

SCREENING

o

BLINDED ol
TREATMENT

OPEN LABEL
TREATMENT

o

« HIGH

LOW
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Interventions and products

Study Interventions and Products
Interventions

~ Xanomeline high dose

m T

Intervention Details Related Items:
Intervention Name: Xanomeline high dose ArMs;
= High dose o

Intervention Type: Drug
Administered Products:
+« Xanomeline 25cm 27mg patch o
» Xanomeline 50cm 54mg patch o

Description:

81mg xanomeline, given by daily application of 2 patches,
1x50em? 54mg xanomeline and 1x25cm? 25mg xanomeline.
z Patches to be worn continuously throughout the day for 12-14
. hours and removed in the evening

SRRy Intervention Alias:
T LY246708

[ X
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Eligibility criteria

Eligibility Criteria
Inclusion Criteria
Protocol Text

Participant must be male or a postmenopausal female

Aged == 50 year(s), at the time of signing the informed
consent

Meets the Diagnostic and Statistical Manual of Mental
Disorders Version 5 (DSM-5) criteria and/or National

. Institute of Neurological and Communicative Disorders
and Stroke-Alzheimer's Disease and Related Disorder
Association's (NINCDS-ADRDA) criteria for probable AD

Submission Text

Males and postmenopausal females

At least 50 years of age

Diagnosis of probable Alzheimer's Disease

L 1]
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17



LY

Program and Study Elements

Study Identification Elements

Study Design Elements

Study Intervention Elements

Objectives and Endpoints Elements.

Study Population Elements

Sponser Information Elements

Study Text Elements

R J
.
© °
°-
Ll
a i J
€
® ®

202301E2E  ORIGINAL

Objectives and endpoints

STUDY AND PROTOCOL ELEMENTS ~ Enterprise

Primary Objectives and Endpoints / Estimand:

TIVES ENDPOINTS

To evaluate the efficacy of DS-8500a compared with H
Insulin treatment administered in individuals with
Type 2 Diabetes Mellitus (T2DM)

The percentage change in HbA1c from Baseline to
Week 4, Week 8 and Week 12

Add Endpoint

Tod t the safety profile of X lineTTs ¢
© document the safety profile of Xanomeline The change from Baseline to Week 4, Week 8, Week

12 and Week 24 in continuous |laboratory tests:
Hepatic Function Panel

Add Endpoint
+ ADD OBJECTIVE
y Objectives and ints / Estil Display Table
Tertiary/ y Objecti and Endpoints / Esti Display Table
Schedule of Activities =B

Copyright 2024 Nurocor
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Schedule of Activities

DEFINED ACTIVITIES STUDY ACTIVITIES PLANNED ACTIVITIES

RELATED REQUESTS (0) * a

Treatment 2ams v S

v Disposition - Randomization
~ Prior and Concomitant Medications

v Exposure

>

Vital Signs
~ Vital Signs - General
~ Vital Signs - Systolic Blood Pressure
~ Vital Signs - Diastolic Blood Pressure
~ Vital Signs - Height
~ Vital Signs - Weight
~ Vital Signs - BMI

v Adverse Events

Screening Baseline
LU

L J
o ®
®
L ®
o ]
® ®
o | ]
L] ]
®
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m Events & Timepoints Export Schedule

Week 4

Week 8

Week 12

Week 24
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Specimen Management Plans

Specimen Management

Subject groups  © Biospecimens 0 Plans @
Q, = Filter

State Mame Description Collection matrix Assay count
Walid Labaratory Panels 1 & sample description for Specimen A, 1 Malrix 1 3 &
Inwalid Laboratory Panels 2 A sample description for Specimen B, Matrix 2 4 &
Valid Labaratory Panals 3 A sample description for Spacimen C. KMatrix 3 5 &
Irvalid Labaratory Pangls 4 A zample description for Specimen D, o Matriz 4 5] ra

e Walid Labaratory Pangls 5 A cample description for Specimen E. Matrix 3 7 &
ltems per page: 10 - 10 of & results >

L 1]
Cd ISC Copyright 2024 Nurocor



Lean Protocol™

.
3 202301E2E  ORIGINAL v LEAN PROTOCOL ~ Enterprise

Level 1: (DM) Draft

All Processes v I
Conditions

LEVEL 1 )

Schedule of Activities
Level 1: (F) Early Indication Feas...

Study Model Elements
Level 1: (DM) Draft
Level 1: (M) Draft Trial Arms
Level 1: (SAP) Draft Study Planning
Level 1: (SM) Draft Study Extensions

LEVEL 2 Study Interventions and Products

Level 2: (F) Protocol Feasibility

Objectives and Endpoints
LEVEL 3

Completed

Completed

Completed

Completed

Completed

Completed

In Progress

(- I - PR - PR - LR - PR - B

2O

In Progress

(1]
(1]
(]
G
(]
(]
&

“ : : -0 Level 3: (F) Site Feasibility
Wengiiiosd Level 3: (DM) Final

Level 3: (M) Final

Level 3: (SAP) Final

Level 3: (SM) Final

[ X
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Workflow driven system integrations (SDR)

Lean Protocol Gate Approval Request Comments and discussions (1 Comme...() -

Frederik Malfait i

Posted 1 minute ago

Protocol Lead Frederik -

Attachments (0) ~ General discussion

0 REPLIES
Approving will submit the

study from NCP to SDR.
Disposition

LU THIB CHOOSE AN ACTION v

Request SME feedback
Approve
Reject

Save

NEW COMMENT

[ X
Cdl C Copyright 2024 Nurocor
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Clinical document authoring

Every writer | know has trouble writing.

Joseph Heller




Documents in a Digital Data Flow

¢ "+ Documents in traditional published o

‘.:f:-:.zg formats (pdf, docx) are still required ) ICH

pa as part of many regulatory it Concet aper

. — . p ro C e S S e S ICH M11: Clinical elem;::d Sﬁul\cr::::ﬂ I:::l;:)'l:;ised Protocol (CeSHarP)

Endorsed by the Management Committee on 15 November 2018

 Content of documents MUST b
ontent or aocuments e
. . . . Type of Harmonisation Action Proposed
CO n S I Ste nt Wlt h th e d I g Ital St u d y This Concept Paper supports a proposal for a new harmonised guideline that specifies
- - comprehensive clinical protocol organization with standardized content with both required and
d e fl n Itl O n optional components. The working group will deliver the following:
e Guideline outlining two main sets of harmonised approaches
o a template to include identification of headers, common text and a set of data
= fields and terminologies which will be the basis for efficiencies in data exchange
® < :u rre nt d OC u l I l e nt aut h O rl n g o a lechni?al specification that uses an open, nonproprietary standard to enable
electronic exchange of clinical protocol information
processes and tools will need to St of s Pessvnd Pt
ad a t The clinical protocol describes the processes and procedures directing the conduct and analysis
p of a clinical study. Currently there is no internationally harmonised standard template for the
format and content of the clinical protocol document to support consistency across sponsors
. . . . and exchange of protocol information. This lack of harmonization contributes to inefficiencies
° I C H M 11 I d th ht and difficulties in reviewing and assessing clinical protocols by regulators, sponsors, ethical
viel I S e a I n u S I n e rl oversight bodies, investigators, and other stakeholders. An international guideline and template

- . would support consistency in the development of structured and unstructured protocol content,
d I reCt I O n and a technical specification will facilitate its electronic exchange.

Issues to be Resolved

oe®
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Templates in a document-based process

[
@rroeene °
. o a@
6 '. File  Home Insert Draw Design layout Reft View  Zot Help  EndNote
. - % [Times NewRoman = 0 O
o 5 D T oo
& = IE} “| I U~ x x Styles  Editing ate | Editor | Ad
: 34 & A- 2+ A~ na- AR -
@reocery [ ] nt Styles i
RN = AR CTRE TR IR PN PERRRT I )
. .- *22. > Background{
= This section should-be brief{(1/2-t0 1 page)-as the majority of th i lable in existing-
Qswio:eimiae ™ ts. Include-a-1--to-2- d Fwhry-thy
> developesfor the discas (cg unmet medicl necd, casir -better efficacy-expected, better
s . -whether this novel-cl nmonundwnhman
s e 2 blished class, and-whether this-cl been-used before in th
P » Briefly tefer to-literat d-datarel the study {|
A e Forstudi licensed investigati ention-inchude-a-very-brief-summary of key-
<<<<<<< i i d: I th f the d-and- ficac
$is 20 findings th dication. Do-not duplicate data-already ized in th
. a IB/IDFU/p: ;atefer he specific 1B/IDFU/pack ufficient “When-
8 : ion-inthe TB TDFU/pack her el idearefer
®:-i-e0:@ ble where-th ag
e I A For-studi k . the 1abel {includs
-------- reference in Section-11)-or provide 2 brief description-of rel To-avoid
do-not-include-a-copy of the-approved-product Iabel in the protocol §
<Startof example fext>1]
iofic resis b po
o . biotic ith
againstresistant-strains. |
® s 1.5t bacteriaitype il
(BTis)- The 8T ly-inhibit-b DNA-gy
h-are clinically-validated 0 by e
The BT i pind i Fth farg
. pmre 5;-however, they differ do. Therefore, they inhibit different-stages
4 of the catalytic-cycle-of the-target protain 1{

Page 28 of 126

of the-chemistry,
m e finvestigator's-brochu mﬂDFU/pakg rnsen]ﬂ

19567 words '

ﬁURisk-Assessmemﬂ

*- Provide-a: fthe hmeﬁts and risks:( f dy hould
align-with the 1B, -pack emsam‘ f- JIDFU{foradevice
productyand 1-product dossier-(IMPD) T

[ ) Text Pr [ Display Settings [ Focus

& commen ts | | editing -| [

« Pushing content into a traditional
Word-based document template

: risks breaking the digital data flow

» Hard to maintain template structure

* Hard to control access

* Hard to control edits

» Copy/paste culture

* Versions can proliferate and diverge

« Document preparation overheads
* Review cycles and comment resolution

Formatting and styling

Links and cross-references

Consistency checking

Bibliography
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a digital data flow

oo]

[ o0

N\ Y

= -
o k ) Yy

Components are well defined entities
Components have well defined relationships
Components can be templated

Components can receive, carry, and send
information

Components can have many representations
Components can be tracked

Components can be reused (write once, read
many)

Components are actionable
Components can be assembled

Copyright 2024 Nurocor 26



- Examples

recareo nequests o) WP @

DEFINED ACTIVITIES  STUDY ACTIVITIES  PLANNED

L] §
Z Trestment 2ama [(@ cupart senesuie
. Scroening Weekd Woek Woak 12 Woek 24
: a30
° < Beprenion Fardomsaator L Enterprise L
c s 2 + Prior and Concomitani Medications ° ° ° ° ] °
+ Exposure ° X & InPogress  Protocol document New review cycle B ®
~ Vital Signs [ ] [ ] [ ] [ ] L ] L ] o
S 2 | =, = = 1=y 1z i (] 7 =
v Vial Signs - Gensest ° ° ™ ™ ™ ° v Alv AvVBAY B I § U x, xX* =v = = T v v LstSyles v D2 By Q-
v Vital Signs - Systolic Blood Pressure [ ] [ ] [ ] [ ] L ] [ ] T o= = B - @ :_-{ E o o
* Vital Signs - Diastolic Blood Pressure L ° [ ] [ ] L] [ ]

and Definitio

v wital Signs - Height B save

v Vital Signs - Weight [ ] L] ® L] o L]
o vstsee 1.3 Schedule of Activities (SoA) o0
v agverse Events L] ] L] L L]
1.3 Schedule of Activities (SoA) &

» 2 Introduetion

» 3 Objectives, Endpoints, and Estir Screening Treatment
4 Study Desi - i - . . .
sty pesin Activities \:n‘f:; Visit2 | Vist3 | Vistd | Visits ui: z\izz \:""1: ‘a:lf V":'ELLO
» 5 study Population g4
) Day-2¢ Week0 Week4 Weeks8 12 1% 20 24 2
» 6 Study Intervention(s) and Conct
» 7 Discontinuation of Study Interve Study D: e 2 ! » 5 8 113 141 169 183
4 d (+2/-0)  (+1/-1)  (+3/3)  (+3/3)  (+3/3) | (+4/8) (+4/-8)  (+4/4) (+4/4) (+3/3)
» 8 Study Assessments and Procec
Disposition -
» 9 Statistical Considerations Informed Consent v
» 10 Supporting Documentation an
Patient Information
11 References
Demographics v
B bisvce s °
Medical History v + Citation + Component + Element

[ L L S o : :
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Examples

Study Interventions and Products
Interventions

~ Xanomeline high dose

[ 1 am [ 2 aministered products

Intervention Details
Intervention Name: Xanomeline high dose
Intervention Type: Drug

Description:

81mg xanemeline, given by daily application of 2 patches,
Tx50cm? 54mg xanomeline and 1x25cm? 25mg xanomeline.
Paches to be worn continuously throughoul the day for 12-14
hours and removed in the evening

Intervention Alias:
L¥246708

Related Items:
Arms:
« High dose ([}

Administered Products:
« Xanomeline 25¢m 27mg patch ([}
+ Xanomeline 50cm 54mg patch ()

Enterprise

X

and Definitior

vities (SoA)

4

2 Introduction
3 Objectives, Endpoints, and Estin
4 Study Design
5 Study Population
6 Study Intervention(s) and Conco
» 6.1 Study Intervention(s) Admin
6.2 Preparation, Handling, Storag
6.3 Assignment to Study Interven
6.4 Blinding/Masking
6.5 Study Intervention Complianc
¥ 6.6 Dose Modification
6.7 Continued Access to Study In

6.8 Treatment of Overdose

<

In Progress

= By@ <2

v AlvAvBA~vB I §

(5]

Protocol document

U x, X*| =~

o o

New review cycle

List Styles

6 Study Intervention(s) and Concomitant Therapy

Study interventions are all pre-specified, ir

and nol

v

medicinal products, medical devices and other

interventions (eg, surgical and behavioral) intended to be administered to the study participants during the study conduct.

6.1

Arm Title
Arm Type

Arm Description

Associated Intervention
Labels (with associated
-administered products)

Copyright 2024 Nurocor

dy Intervention(s) Administered

A: High dose

Experimental

High dose xanomeline TTS for 26

weeks

Xanomeline high dose
(Xanomeline 25cm 27mg patch,
Xanomeline 50cm 54 mg patch)

+ Citation

+ Component

B: Low dose

Experimental

Low dose xanomeline TTS for
26 weeks

Xanomeline low dose

(Xanomeline 50cm 54 mg

patch, Placebo 25¢m patch)
+ Element

C: Placebo
Placebo

Placebo patches for
26 weeks

Placebo (Placebo
50cm patch, Placebo
25cm patch)

28



A complete digital authoring solution

» To achieve success, we need more than templates and standards

» Authors must be supported in developing content that does not flow from
components and in producing a polished document as an end product

A digital authoring solution should focus on improving user experience

compared to current processes and tools

 Collaborative authoring — with guard rails to prevent loss of content

Review functionality — structured reviews, traceability of outcome
Automatic formatting / styling — use output templates to create final documents
Automatic generation of structural items — title page, table of contents, bibliography etc.
Opportunities to embed Al for “assisted authoring”
« Seamless integration into existing approval workflows and document repositories

« Technology is not a problem, change management is key to success

oe®
Cd |SC Copyright 2024 Nurocor
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SCIENTIFIC
AMERICAN.

SHARE

SPACE

Fact or Fiction?: NASA Spent
Millions to Develop a Pen that
Would Write in Space, whereas the
Soviet Cosmonauts Used a Pencil

The problem of weightless writing was not solved by either Soviet central planning or good old
American sub-contracting, but by a private investor and a good idea

Source: Scientific American

eoe
Cd |SC Copyright 2024 Nurocor

LATEST
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https://www.scientificamerican.com/article/fact-or-fiction-nasa-spen/

Conclusion

« DDF has been long in the making

» Standards organizations and regulators are embracing the concepts and
developing standards, templates and specifications (e.g. USDM and M11)

« Vendors are increasingly developing technology
» Production grade software is available today — it's time to get started

« Change management and willingness to standardize are the remaining
challenges

» Adoption of the tools drives further improvement
« An adoption case study is coming up!

oe®
Cd |SC Copyright 2024 Nurocor
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Thank You!

Bob Brindle
bob.brindle@ nurocor.com

Frederik Malfait
frederik.malfait@nurocor.com
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