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ICT-ENABLED, CELLULAR ARTIFICIAL LIVER
SYSTEM INCORPORATING PERSONALIZED
PATIENT MANAGEMENT AND SUPPORT
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d-LIVER: Why? A clinical perspective

The vision behind d-LIVER

+ To use technology to move management of ESLD
patients out of the clinic and into the home or near-home
setting

+ To improve quality and length of life by dynamic
management of complications (daily not monthly)

+ To improve quality of life for patients and carers through
avoiding burdensome clinic visits

+ To reduce cost of management by earlier, cheaper
intervention
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d-LIVER: Clinical delivery of project vision

Delivered by 4 scenarios

1. Chronic liver failure: — treat "acute on chronic liver" failure, reduce
intermittent encephalopathy, enable long-term therapy in home
environment and reduce need for transplantation

2. Chronic cholestatic itch: — intermittent long-term therapy to
reduce cholestatic itch, to extend time before transplantation is
inevitable, to improve quality of life

3. Bridging therapy before liver transplantation: — therapy for high-
risk patients to reduce duration and incidence of hospitalization
and thus waiting-list mortality

4, Acute liver failure: — e.qg. "small for size" syndrome to support liver
function when resected liver proves insufficient
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d-LIVER: Project concept
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d-LIVER: Consortium

Partner Role

P1 - UNEW (Diagnostic & Therapeutic Technologies)

WP10leader and Project Coordinator
Biochemical sensor development and testing

P1—-UNEW (Liver group)

‘WP8 leader

High-risk bio-artificial liver technology development
Clinical requirements and end user scenarios
Clinical evaluation studies in patient groups

Transplantation Surgery)

P2 - CEA-LETI ‘WP3 leader
Chemical sensor development
P3 — Charité (Department of General, Visceral, and WP1 leader

Clinical requirements and end user scenarios
Clinical validation of bio-artificial liver and LPMS

P3 — Charité (Bioreactor Group)

Development of model bio-artificial liver and synthesis system

Systems Department)

P4 — CSEM (Systems Engineering Division) WP6 leader
Instrumentation development and sensor/ICT integration
PS5 —FhG-IBMT (Telematics & Intelligent Health WP7 leader

Development of the LPMS
Development of secure and interoperable communication modules
User interface development

PS —FhG-IBMT (Biohybrid Systems Department) WPS leader

Development of model detoxification and synthesis system
PS5 —FhG-ICT-IMM [with effect from Month 29] WP4 leader

Development of microfluidics, packaging and integration
Po6, IMNM WP4 leader
[Terminated Month 29] Development of microfluidics. packaging and integration
P7 —iXscient Project Management

Provision of project website
Exploitation plans

P8 — OLJ [w/d Month 9]

Development of sensor/instrument interfaces

P9 — SINTEF WP2 leader
Development of sensor/instrument interfaces and wearable sensors
Instrumentation development and sensor/ICT integration
P10 —-URV Development of electrochemical biochemical sensors
P11-AT4 Provision of the data security and privacy framework
Development of communication modules
Validation of ICT platform
P12 - SCS Clinical requirements and end user scenarios
Development of model detoxification and synthesis system
P13 - 4M2C ‘WP9 leader
Management of IPR and exploitation plans, industry workshops and technology roadmap
P14 —-STAR Development and integration of triaging software
P15-ICH Clinical studies on quality of life and cost-effectiveness

Clinical evaluation studies in patient groups




d-LIVER Specific Objectives

The specific objectives of d-LIVER are to:

+

+

Define the clinical requirements for patient management and bio-artificial liver unit operation in the
chosen clinical scenarios (Month 7)

Develop wearable sensing technologies for remote continuous monitoring of patient physical status
(Month 32)

Develop biochemical sensor technologies for accurate analytical measurements of patient blood
biochemistry and bio-artificial liver unit quality parameters (Month 32)

Produce model bio-artificial liver unit based on primary human or porcine hepatocytes integrated with
multi-parametric sensor systems and closed loop control (Month 36)

Develop instrumentation hardware platforms (Month 36)
Develop Liver Patient Management System and integrate with hardware platform (Month 40)

Clinically evaluate d-LIVER system for use at Point-of-Need in a clinical environment according to the
defined scenarios (Month 42)

Develop and evaluate clinically high risk bio-artificial liver technology (Month 42)
Encompass innovation management ensuring exploitation of the developed technology (Month 48)
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d-LIVER: Remote patient monitoring

Monitoring of Parameters included

- weight
Patient characteristics - temperature

- pain

- bilirubin
Liver function - albumin

- clotting time
Renal function and - creatinine
electrolyte - sodium
homoeostasis - potassium
Neurological - @negalliopaiy

- interactive neurological tests

- heart rate
- blood pressure

8= Newcastle . ,
+ University YsEcient

Cardiac (for high risk)




d-LIVER: Project delivery




d-LIVER: Individual clinical studies

4+ C(linical Evaluation Studies

= Ethical approval obtained for electronic Number Connection Test (eNCT) study

e Study compares validity and patient acceptance of the electronic, tablet-based version in
comparison to the paper-based NCT, as measure of cognitive impairment

= Pilot study to evaluate HE monitoring aspects of d-LIVER system

e The Home Monitoring in Encephalopathy (HOME) study (HOME study) randomised patients
following an episode of overt HE requiring inpatient admission to either six months of treatment
as directed by the tablet-PC based HE system or the current standard of care for six months

e Primary outcome measure is patient acceptability and secondary outcomes are readmission rates,
quality of life and device uptake rates

¢ All study documentation prepared and both NHS R&D and Research Ethics Committee approval
obtained

e Study commenced March 2015
= Evaluation of wearable device
¢ Collaboration with UNEW MoveLab using existing NASH exercise study

¢ Substantial amendment approved by Research Ethics Committee to allow this work to be added
to the pre-existing study

¢ Evaluation commenced November 2014

x Evaluation of Blood Biochemistry Instrument
e Substantial ethics amendment to be submitted imminently
e Study will commence June 2015




d-LIVER: Evaluation of overall system feasibility

Study concept
+ Primary aim: Usability / Feasibility testing
x Targets:
o Patient usability

Stand-alone completion of the whole d-LIVER procedure

Number of required consultations of staff to complete the procedures
e Patient acceptance

Patient opinion (assessed by questionnaire) on single components and test steps of d-LIVER system
e Patient use / IT robustness

Number of system shut downs (BBI / PHM) due to incorrect operation or IT system problems
e Data transmission devices — PHM — HPC

Number of correct transmissions between single steps

+ Secondary aim: Performance characterization

x Targets:

o Comparison of d-LIVER measurements to in-house laboratory standards
BBI blood values - Lab blood values
Blood pressure (wearable device) - Electronic cuff
Heart rate (wearable device) - Pulse oximeter
Temperature (wearable device) — Thermometer
e Correct signal/ information processing between d-LIVER components, PHM and LPMS
Manual comparison
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