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1 What’s Role of the Membrane and
the Dialyzer in Outcomes?

Hemodialysis




Membrane and Hemodialyzer are Stars in a Constellation
System - Dialyzer Performances Result from Multiple Factors
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Hemodialyzer is a BIOEXCHANGER with Limited Sieving Selectivity

(Molecular Size/MW)
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Hemodialyzer is also a BIOREACTOR

Bacterial Derived Contaminants
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Biological Pathways Involved in Bioincompatibility
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Hemodialysis

What Does Innovation Mean in
Membrane and Dialyzer Technology?




Challenges in Hemodialysis Therapy and Dialyzer Technology

Patient Dialysis Interaction
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An Example: New Helixone Hydro Membrane

FX CorAL Dialyzer (FMC)

Spinning solution

Polysulfone, PVP,
Solvent + a-tocopherol

Precipitation
fluid

‘1 Helixone®hydro

Enriched concentration of stabilized

PVP on blood-side surface

Spinneret

FX CorAL Dialyzer (FMC)




Setup for hemocompatibility measurements

C3a, C5a, sC5b-9

Test dialyzer Platelet counts

A 4

0
I I Reservoir

Blood sampling

Dialyzer

-
Ll

Reference dialyzer

o Sampling
T point

. C3a, C5a, sC5b-9
"o Platelet counts

Blood pump

@

@C3a OC5a OsC5b-9
200 -
150 H
100 -

50 -

0 -
-50 -
-100 H

-150 -

Complement activiation relative...

4
Y P
A\

® c,o‘o

<+ &

Melchior et al., Artif Organs 2021



PVP Surface Coverage

SURFACE CONCENTRATION SURFACE CHARGE
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FX CoRal Has Lowest Elutable PVP
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Newly Designed PS (FX Coral) Membrane Ensured Reduced
Complement Activation and Better Permeability Preservation

PRESERVE MEMBRANE PERMEABILITY
(Hydraulic/Solutes)

REDUCE CELL & PROTEIN ACTIVATION
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Sieving Capacity or Permeability of a Dialysis Membrane

Discrete Balance Between Retention and Cutoff
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Reduced Complement Activation Confirmed an In-Vivo Study
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Better Preservation of Membrane Permeability

and Reduction of Albumin Loss

Time Behavior Changes of Albumin Albumin Sieving Coefficient Slope Over HD
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Hemodialysis

3 What are the Objectives of an
Innovative Membrane and Dialyzer?




Hemodialysis Adequacy
Multitarget Approach to Cover CKD Patient Needs

Nutritional




From Hemodialyzer Clearance to Clinical Performances

Several Factors are Implicated that May Impaired Results

Clinical
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Dialysis Dose (Urea Equivalent) Assessed on Regular

Basis (ocmKt) is a Reliable Tool for Quality Control

Medical
Feeling

OBJECTIVE
Assessment

Measurable
Parameter

Dialysis Quantification Quality Control Tool




Dialysis Dose (ocmKt) and Mortality

typ 240 min
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Uremic Toxins Classification

Link with Renal Replacement Therapy Options and Fluxes Applied
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Maximal Membrane Stress is Provided by HDF

Albumin Loss according to Membrane Type and Convective Flux
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Efficacy (Solute Removal Rate) versus Safety (Albumin

Loss) is a Delicate Balance When Membrane Stress is High
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Effects of Membrane Type on Albumin Loss in HDF
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Comparative Efficacy of Various Dialysis Modalities

Overall score for reduction of circulating solutes (60Da-43KDa)
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4 What Are the Clinical Facts and
Evidences?




Linking Membrane to Outcomes: Evidence Based Facts
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High-Flux HD is Associated with a Non-Significant Increase in

Survival (8% NS) in the HEMO Study

Interventional RCT in USA : no significant impact on patient outcomes
100 -
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High-Flux HD Reduces Mortality in Hypoalbuminemic and

Diabetic Patients in the MPO Study

Interventional RCT in Europe : positive impact on patient outcomes
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32-Microglobulin Concentrations Are Associated with Relative Risk

of Death in HD Patients

All-Cause Mortality

| Relative Risk = 1.11 per 10 mg/l increase in 32M [1.05 - 1.19]
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High-Flux HD is Associated with Higher B2M Clearances
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HDF is Associated With Significant Higher B2M Mass Removal

than High-Flux HD
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B32-M Mass Removed is Significantly Increased by HDF as

Function of Treatment Time

High-Flux HD Postdilution HDF
4 hours 8 hours

Randomized Cross-Over Study
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Cornelis T et al, Am J Kidney Dis. 2014;64(2):247-256



Adjusted HR for All-Cause Mortality by B32M Levels

PracTtice PatTeErns STuoy

Analysis sample:

* 4 countries
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Japan = 3839
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Spain =773
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Adjusted for age, sex, region (Europe or Japan), DOPPS Phase, dialysis vintage, residual urine
volume, serum albumin and five comorbidities (diabetes, coronary heart disease, congestive heart

failure, cerebrovascular disease and other cardiovascular diseases).

Kanda E et al, Clin Kidney J. 2020:14(5):1436-1442.



Low-Grade Complement Activation May Occur During HD

and Contribute to Adverse Reactions and Side Effects
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Low Grade Complement Activation is Recognized as Contributing

and Enhancing CV Events

b‘ EAMrnativel
4
y. [ Lechn ].——»03 ——s C5 — MAC

/ DAF _.41 ] l I*_m Com_plement
}" . activation
c1 @ + C3b ) +C5b)

-

[ Classical

A

1

f
Fibroblast VSMC EC Tcell Macrophage DC

Lo =00 % amy
Endothelial inflammation 4

UOHEAIOY O epeIS) MOT aAjladay

Inflammatory factors 4
Neointima formation 4 Macrophage polarization 4
Angiogenesis ¢ Treg functiond
Phenotype differentiation 4 EndMT and EMT 4
Proliferation and migration ¢ Collagen deposition 4
Blood vessels Atheromatosis Heart

Atherosclerosis

Modified from Ruan CC et al, Hypertension. 2019;73(5):965-971.



New Membrane Engineering Has Been Shown to Reduce

Significantly Complement Activation
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Melchior et al., Artif Organs. 2021;45(7):770-778



Low Grade Complement Activation Occurs in Regular Maintenance

High-Flux Hemodialysis (Polysulfone Dialyzer)
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Chronic Complement Activation is Associated with Poor

CV Outcome in HD Patients

All-cause mortality Cardiovascular event
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Hemodialysis
From patient

5 What is the Take Home Message?




An Innovative Membrane/Dialyzer is on the Way

It Fulfills All Major Criteria To Reduce Morbidity and Mortality

/ Enhance Clinical Performances
Adequate Solute Clearance &
Mass Removal

Efficacy
Value-Based —\ /_ Reduced

Care Hemoreactivity
& Clinical Reactions

Economical - EX CorAL

Added Value Tolerability

A Step Forward
To Reduce

Morbidity
& Mortality Safety

“~—__ Reduced albumin loss
(<2 g/session)

Environmenta
|

Reduction of —  Friendly
Waste Production

Versatility

“—————— Clinical use (HD/HDF)




Integrate this Innovative Dialyzer in your Daily Workflow
to Improve Patient Outcomes
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