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Clinical trials are increasingly complex, and there is immense GSK
pressure to shorten packaging time while limiting deviation

s

Complex trial
design

Trial design is increasingly
complex with frequent changes to
trial strategies, requiring flexible
trial design and label update

Average clinical complexity have
increased by 20% over the last 5 years

Lengthy trial
preparation

mRNA-based therapeutics
decreases the barriers to entry,
increases the need for agile trial
preparation

For GSK, 50% of mRNA production
time is blocked for packaging
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Packaging and
labelling deviation

Evergreen sets of challenges persist,
and quality control remains top of
mind, and requires accurate monitoring
and tracking of the entire supply chain
to avoid deviation

GSK has an Extensive portfolio of
therapeutics require cold-chain storage



To tackle the complex trials, there are three main instances of
label update

GSK

Updates within
ongoing clinical trials

Changes to label content:

expiry date and other label
content

Start new clinical
trials

New batch of IMPs need to
label to accommodate the
starting of new trials from
changes to trial strategies
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Change geography
for ongoing clinical
trials

Transfer of IMPs to another
geography due to uneven
patient recruitment between
sites




There are significant opportunities to reduce IMP, capacity and
time wastage form the current label update process

Current label update process
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Labels
update

P gt

Site Ain
France
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s O 2
IEFI-‘l
Site B in
Vials are Fresh batch of New labels and  Redistribution Germany
discarded  compound used/  packaging of vials to
new compound activities sites
needs to be =
manufactured ‘ =
Nl

Site C in
Switzerland
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IMP and capacity wastage
from IMPs destruction and
relabeling: when a trial
strategy / design changes,
existing IMPs with expired
labels will be discarded,
resulting in immense
wastage

Time wastage from new
labels creation: new
label information will be
exchanged, validated,
printed and attached to a
new batch of IMPs, and
this can take weeks

Limited supply chain
visibility and potential
deviation from re-shipment
to sites: new batch of IMPs
will be reshipped to sites,
resulting in a higher scope 3
emissions 4



The Future of

Labelling:
Flexible. Agile. Visible.

Instant Remote Update of Batteryless Smart Labels on One y
Platform

Globaltracking

Smart label in Update Platform

G Chain Label Management Software

y’ Smart labels in Smart Secondary Container

OPHIDIA Photos of actual labels used, illustrative



The new labelling system allows for flexible and agile real time GSK
label update and integrated supply chain visibility

Agile label update integrating smart labelling system

Label update
onsite for
changes to
existing trials

I e
Vial updated ) E =
directly at GSK | I|I |
depot for new I

trials Site A in Belgium
o
— I ﬁ
: B
BE

o Label update for
location change
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Flexible update of label
content to free up capacity
and reduce IMP wastage:
Flexibility: update of label
content, improve productivitiy
and reduce IMP waste

Real time agile smart label
update to reduce IMP
preparation duaration:
increase prep speed

Integrated supply chain
visibility to limit deviation:
zero deviation and tight
quality control



The new labelling system enhance clinical trial flexibility, agility

and visibility which boosts productivity, accelerates trial
preparation and prevents deviations
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Flexibility Agility
. .
Increase in <) Accelerate IMP trial
ﬁ productivity 20 preparation

The flexible update of label content
frees up internal packaging and
labeling capacity to accommodate
for the preparation for more trials

Instant update of enables
accelerates IMP trial preparation
time as it eliminates the need for
relabeling and reshipment to sites
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Visibility

Enhance cold chain
visibility to prevent
deviation

The label management software
enhances end to end supply
chain visibility to ensure updates
are accurate and track temperature
fluctuation during excursions to
minimize deviation



The MVP phase has been a success, meeting all the requirements OG5SK
and success criteria backed up by robust test results

Requirements Specific criteria Ophidia MVP MVP test results
system
Labelli = High: From -70°C to 25°C ‘/ = High: Can withstand extreme
abefling =  Medium: From -20°C to 25°C temperature from -78°C to 25°C
L * High: Full digital label ‘/ = High: Full digital label
Mention visibility = Medium: Mix between ink and E-ink

= Low: Ink + E-Ink (E-link expiry date only)

= High: 100% remote for all doses in depot ‘/ = High: 100% remote update
Ease of Deployment = Medium: require to be nearby
_— = Low: require to be nearby, individual update
of label
. = Yes, shipment compliant for V2
. . - o
Shipment requirement ISTA spec | and II ol (pending actual report and tests

compliance for our battery-less prototype )

= Entirely flexible and can be

Syringe and label " Mediumssize \/ scaled down to smaller size

specification = Flexible
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Ophidia MVP System features three constituent parts which work 0GS5iK
together to meet GSK’s critical labelling needs

| . /
; v OPHIDIA

GSK-Ophidia Smart Label GSK-Ophidia Blackbox G Chain

Smart e-ink display label and BLE identification Embedded Bluetooth and global SIM Software for remote update

with Blackbox

" gtgtaortm?slar\]tli(oi”g:‘lvsoer}l?:r):ts such as 1. Can be attached to any storage B ?: Inlteg[]e;tier)]dnfgr?:i;n:n\tl20212,?11 that
expiry date with little battery use and trans.portation device f ||pp g’ .g f .ty

2. BLE PCB on each vaccine allows 2. Communicates between the. ?-o?jvl\jztﬁjvneg fﬁ:gﬂg ursé? "
information about the vial to be smart Iabels.and the G-Chain 2 E)an be remotely accessed at eve
encoded, including the expiry date 3. A”OWS rgal-tlme wireless label . step of the d'str'yb tion process Y
LOT, ten;perature, and contents to information updates 3. TotF;I controllov:aruulserr;uthorisation
allow tracking of the vaccine and permission, significantly improved

3. E-ink can be updated wirelessly data integration across stakeholders
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To validate the idea and tech feasibility, Ophidia have developed GSK
an integrated MVP prototype that features all core functionalities
o ~]
—
= €) smart Labels
SQL Database

Sls

Customised Cloud-Native Backend
User Interface

e BLE-enabled
Blackbox
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Ophidia e-ink Smart Label can provide rapid updates and easy GSK
identification of vital information

GSK-Ophidia Smart Label

Component Description
E-ink Label The E-ink label replaces conventional paper label to display all the
-ink Labe required information for investigations
/ Primary dimension: 54.102 mm
Secondary dimension: 67.564 mm
Label Info
Primary pixel resolution: 104*212
Secondary pixel resolution: 140296
PCB The customized PCB connects the E-ink label with the BLE module to
The Ophidia Smart Label is flexible and can dllowjiemoteireaftime lipdates
be custom made and mass produced at a The FCC certified 2.4GHz BLE4.2/5.0 SMD wireless module
low cost based on GSK’s specifications communicates with the blackbox to allow remote real-time data
BLE transmission

Each tag is powered by BLE technology, ) ) o
aIIowing it to be tracked, updated and Each wireless module has a unique Bluetooth ID to serve as the identifier
scanned frequently. Each tag communicates CAWIEUEIUEL ]
with the GSK-Ophidia Blackbox, which ‘ The 3D printed casing protects the microcircuits on the E-ink label to
collates and communicates information from Casing protect it from physical damages during packaging and cold temperatures
all labels

Lithium coin battery, 3V/220mAh, not chargeable

Battery Battery life lasts for 3 months at a 10 minutes wakeup interval for the
wireless module
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Ophidia Blackbox allows for comprehensive temperature tracking O©5SiK
and real time updates of global label information

GSK-Ophidia Blackbox

Component Description

The blackbox supports communication with the Ophidia software server
deployed on AWS

l Main Body It supports both 4G with a SIM card and WIFI connection, which can be
OPHIDIA interchanged depending on whether the vials are in transport or at a site
The Raspberry Pi within the blackbox can be power USB-C power, or
The Ophidia Blackbox can be attached to any Power Cable powered by rechargeable battery
storage and transportation device, allowing for the
inhouse monitoring of GSK shipments The GPS antenna sends GPS coordinates of the blackbox to the server

GPS Antenna | to allow tracking of the blackboxes

Each Blackbox can be fitted with a global SIM card

provided by our global telco partners, ensuring vital SIM Card A SIM card can be inserted to allow 4G connection with the software
information such as location and storage server
temperature are updated in rapid intervals The 4G antenna ensures that the blackbox is able to receive mobile
4G Antenna signal
3000mAnh lithium battery, rechargeable, 3.70V
Battery

12
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G-Chain is an integrated, end-to-end supply chain management

system tailored for GSK'’s label update needs

G-Chain

The Ophidia G-Chain is a web-based supply chain

GCSK

Features

Label Creation

Label Update

Label Monitoring

management platform designed to achieve integration Location Tracking

across GSK’s label management processes.

G-Chain is deployed on AWS and can be accessed

all devices via the internet. Authenticated GSK users

can use the platform to create new labels, view labe

on Access Control

information, track the location of existing labels, as well System/Device

as to update label information throughout the supply
chain.

Compatibility

Description

Users would be able to create single label or create a template to be
saved for future use. Users could also upload templates or single

labels via .json or .jpeg format

User is able to modify the label's country destination (language),
expiry date, dose, route of administration, storage condition, and
instruction of use

The system tracks the label status and report to users in real-time

MVP can track the real-time location of backboxes

The G-Chain uses authentication tokens, and only qualified users are
allowed to create a label or perform label update

Web-based, supports Safari, Google Chrome, Firefox and Microsoft
Edge
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MVP Software Demo

Advance Search
e e

Study ID/Treatm

Results | 62 Results

Som

Some Text

Some Text

Some Text

Some Text

Some Text

Some Text

Some Text Some Text
Some Text Some Text
Some Text Some Text

Global tracking

Results | 62 Results

: e creats xpiry date
Some Text DD-MM-YYYY DD-MM-YYYY
Some Text DD-MM-YYYY DD-MM-YYYY
Some Text DD-MM-YYYY DD-MMYYYY

New label information

OPEN label study

Expiry date NOT based on real-time stabilty

List Cl) Map

Status Actions

Pending Verification [ [
Pending Verifcatin (4[5

Pendng Verfation (4 [

Label Preview

List @D Map

Study ldentification
Broduct Name

Lot

Esp: Use by end of 15O Date Format
Dose

Route of admnistration

Storage Conditon

For investgational se only

Sponsor short name.

Pack number

Quick access tools

&

Templates

Upload

Argentina Australia
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E (B Save as template ) Create single label

Austria

S ')

3 use cases

Updates within ongoing
clinical trials

Start new clinical trials

Change geography for
ongoing clinical trials
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MVP Hardware Demo GsSK

AR %F-l-l‘ll-l! i

L g
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Ophidia and GSK have jointly taken concrete steps in R&D to

realise the optimum future state

MVP - Proof of Concept

Software

= Customised frontend for label creation
and label management
= Deployed on cloud for auto-scalability

Hardware

= Achieved wireless data transmission

= Smart label can withstand ultra-low
temperature

0o

N

V2 — Scaling Up

Software

= Collaboration with GSK to further tailor
frontend to GSK processes

= Implementation further data security
measures via confidential computing

Hardware

= Achieve simultaneous updates of 100+
labels

= Batteryless for global distribution
= Cost effective deployment at sites for
pilots

CONFIDENTIAL & PROPRIETARY

V3 onwards — Multi-path RF

Software

= Integration of third-party stakeholders
(distributors and investigators) to increase
traceability

= Secure multi-party data sharing

Hardware

= Wireless, multi-path RF technology to
achieve end-to-end integration across
supply chain

= Batteryless for global distribution

= Cost effective deployment

GSK
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The Future of

Labelling:
Flexible. Agile. Visible.

Instant Remote Update of Batteryless Smart Labels on One y
Platform

Globaltracking

ST e—
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Smart label in Update Platform

G Chain Label Management Software

y’ Smart labels in Smart Secondary Container

OPHIDIA Photos of actual labels used, illustrative



We have two main V2 offerings to deploy our products at scale

A Batteryless Smart Label System

B Wireless Smart Label System

Overview 1. Batteryless secondary box 1. Wall mounted BLE blackbox
2. Batteryless e-ink primary labels 2. Wireless secondary box with lithium battery
3. Wired platform with slots for vials and secondary 3. Batteryless e-ink primary labels
boxes to be docked for updates
Advantages Batteryless secondary boxes and e-ink primary labels Wireless data transmission via BLE technology
Reliable and faster data transmission relative to wireless Supports contactless update without removing vials
Precise temperature control of localized areas to meet from the cold room
operating temperature range for updates Can be used in both distribution and storage
Recommended for -20°C and -70°C freezers, 2-8°C cold rooms Recommended for +2—-8°C cold rooms
Disadvantages Not wireless Limited battery life
Limited to stationary usage Limited to 1-1 connection between each box and the
Blackbox, which prolongs unit label update duration
R&D Considerations Cheaper to develop than the wireless system More expensive to develop than the batteryless system

R&D timeframe of +/- 8 months
Low manufacturing cost when scaling

Batteryless system can be easily adapted to support
multi-path RF for V3

due to BLE adaptations from MVP
R&D timeframe of +/- 18 months
Difficult to remove battery components to adapt for V3

GSK



V2 Secondary Box Model GSK
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Label Update Process Map GSK

Process break down

Location
GSK/CMO CLINICAL
4 DEPOTS > TRIAL SITES
Steps
. 2. Pre- 6. Distribute to .
1. Production Labelling Storage Clinical Sites 7. Site Storage
1.1 Formulation and 2.1 Manual preparation of 3.1* Storage conditions: 4.2 Vials are allocated to 5.1 Manual repackaging 6.1 Vials are ready 7.1 Vials are ready for trial use
filling of vials labels at -70°C, -20°C, 1. 2-8°C cold rooms specific studies of vials into secondary for distribution to
and 2-8°C 2. -70°C Liebherr freezers boxes that are tamper clinical sites 7.2* Storage conditions:
1.2 Visual inspection 3. -20°C Liebherr freezers 4.1 Manual packaging of sealed, then tertiary 1. 2-8°C Fridges
of vaccines 2.2 Attachment of blank vials into secondary shipment boxes at the 2.-70°C Liebherr freezers
labels shipment boxes, then required temperature 3. -20°C Liebherr freezers

tertiary shipment boxes at
the required temperature

Ophidia’s
actions ’

1. Label Attachment

* Ophidia default

O

3. Update before packaging

* Remote, untampered

primary e-ink labels 2. Initial Update updates of primary labels 4. Updates after packaging
are attached onto vials Ophidia default e-ink primary to display full digital label «  Remote, tamper sealed
labels will update here to record at internal and updates of primary and
display the minimum external packaging sites secondary label in storage
information, in consideration and potentially at clinical sites
of the temperature excursion
window

20
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Next steps: Ophidia and GSK team will be fully integrated into GSK
agile scrum teams to develop and scale up V2

Additional activities / deliverables for this project W Weekly meeting for key updates Monthly workshop W Bi-weekly training W High level steer

Core GSK

et ¥ VYV V. ¥V ¥V VVVV V V VVV V V VVV V V VVV VvV V VvV vV
team
GSK
Pharma

(labelling v v v v v v

and
packaging)

QAs

CTSM and
Clinical trial
portfolio
managers

Regulations v v

GSK
Clinical v v v

Partners

Stage 1 Stage 2 Stage 3
funding funding funding

21
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In designing the V2 system and the launch of subsequent pilots, GS5iK
Ophidia and GSK representatives will be grouped into agile
squads to iterate on the product

HQ
Central development team °
i " ) Chief Transformation Officer (CTO) @R
1
! [ 1 Responsible for establishing priorities and
. 1 i H
Tribe Lead/Sponsor ! ' helping steer and coordinate between squads
1 1
Coordinates priorities between squads, sets i |
squads targets and accountable for i 1
business results | @ 1
1 - :
1
. 1
Squad owner I I |
T 1 1
Leads the squad in ideation, prioritisation, I : | I
design and implementation of initiatives ! : I
1
I : |
1! 1 1 -
Squad I I : : Enablers @R
i . [ | Group of functional specialists to support
8-10 cross functional members (Clinical, 1 : 1 | squads (Clinical, Clinical supply chain
Clinical supply chain, regulatory @ ! () (] () ’ ’
. : 1 L__regulatory)
representatives) in each squad 0 R, M [ [
s |
''® ' @ ®e O !
' M B !
e 1
L s s === =1 Agile coaches (Ophidia and GSK) a

Site 1 Site 2 Site 3 Site 4
Pilot1  Pilot 2 Pilot 3 Pilot 4

22
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We plan to develop V2 by the end of 2022, launch a pilot by 2024

and scale across the clinical development pipeline by 2025

Development and testing

Process design
Compound stability testing
Software optimization
IATA certificate

2023-2024
Pilot

@

Implementation in pilot project

Integration with supply chain

Analysis of feedback from gsk
team and results

Further iteration of V2

CONFIDENTIAL & PROPRIETARY

2025+

TR A

N\

Scaling up and further development

Implementation in larger scale
projects

Scale up of manufacturing and
logistics

Further R&D guided by gsk
feedback

GSK
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Our software and hardware features are designed with the needs
of the key stakeholders in mind

Features

Software to hardware mapping
validation

Functions / tests

Update status update

Manual checks

Manual spot checks

Relevant stakeholders

Clinical, CTSM, Local Partners, QA, Regulations

GSK

Il Software
Il Hardware

Temperature alerts

Temperature tracking and update

Quality spot checks

Clinical, CTSM, Local Partners, QA, Regulations

Software cybersecurity

End to end encryption and differentiated
secure access

Clinical, CTSM, Local Partners, QA, Regulations

Trace report of access

Trace report update

Clinical, CTSM, Local Partners, QA, Regulations

Legibility test

Label preview before update

Clinical, CTSM, Local Partners, QA, Regulations

Integration with GSK existing system

System integration

Clinical, CTSM, Local Partners, QA, Regulations, IT

Label adhesive

Label adhesive test

Packaging, QA, Regulations

Temper proof design

Temper proof design test

Packaging, QA, Regulations

Casing insulation

Insulated casing design to withstand low
temperature

Packaging, QA, Regulations

IATA & ISTA compliance

IATA & ISTA shipment compliance test

Packaging, QA, Regulations

Electronics compliance

Electronic compliance test

Packaging, QA, Regulations

Compound stability tests

Compound stability test (with GSK)

Quality spot checks

Packaging, QA, Regulations

0600000000000 0

Hardware Temperature tests

Extreme temperature cycle test
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Packaging, QA, Regulations
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Software Considerations:

Deep dive pages in backup

Software to hardware
mapping validation

E: Our label and integrated software system can display @
all and in high i

B: Temperature Alerts

e Temperature Alerts

F: Integration with GSK ex

@ C: Software cybersecurity

GSK

D: Trace Report of Access @

!
FEEEE

e Software cybersecurity

VRTINS - ———.
Direnee L e,
R o s
pesa )

ozescavanar

GLegibiIity test

®

Integration with existing

system
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Q Trace report of access
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Hardware Considerations: GsSK

Deep dive pages in backup

G - Label Adhesive H - Tamper proof seal — Options 1= Casing insulation - Cold J - Compliance
UPM Raflatac RP Crvo. V2 options Seal Options.
r —_— e g v s vt Regulation Type Description Our vz Status
s inansh SRt s
i
Ouside Weoging - s arps e Gl ek Deteus Fata
Vo ;:, eoe é
# " 1578
e - e
Enpmen
Cutsdoog +
L Securiy tape

a Label adhesive Q Tamper proof design a Casing insulation 0 IATA / ISTA Compliance

K - Electronic Compliance — EU regulations L- Compound stability tests
@ @ M- Hardware Terperature tests @
Compliance Type Description Our V2 Status. Case Studles » Next Steps. Tompuraturs Cycte Tost
Contermt Ewsoisnne [ —— v @ e « Stuties seeen 1o snowlack of tnxhral &
»
EHtna kA et 130 1 Lk RHD fristetiyee i Our Iabols have
v © rorseums IRT— o © o fod v et rough
7 ori e b ot by i siringent
rsio s e 1 v 3512 il be ot e e 8, tomperature
T v Fetmataie e st i et Lo A fo iy
i e e s it N s
- - e . avery wida
—— > s
> Az
v s v

c Electronics compliance O Compound stability tests @ Temperature test
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