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The quality of treatment is strongly dependent 
on the performance of the dialyzer

natural polymers synthetic polymers



Cuprophan®: cellulose 
dissolved in cuprammonium 
solution

Another cuprammonium rayon 
membrane with nearly the same 
chemical and physical structures 
was developed in Japan

These membranes were also called regenerated 
cellulosic (RC) membrane since they were cast 

from cellulose or cotton fibers.



Chemical modifications were made for RC membranes 
mostly because of improving their biocompatibility by 

replacing their hydroxyl group(s) with acetate group(s). 

They have much higher solute and 
hydraulic permeabilities as well as 
better biocompatibility than 
original RC membranes

They are called cellulose acetate 
(CA), cellulose diacetate (CDA), 
and cellulose triacetate (CTA) in 
accordance with the number of 
introduction of acetate groups to 
the cellulose backbone



The first synthetic polymeric membrane was developed in 1969 by 
Rhône-Poulenc (France) and was named AN-69®, since the main 
material of the membrane was acrylonitrile (AN). 

It was also the first dialyzer sterilized by the gamma-ray irradiation. 



The first dialyzer with a synthetic polymeric hollow fiber 
membrane sterilized by gamma-ray was introduced by Toray 
Co. (Tokyo, Japan), in which polymethylmethacrylate (PMMA) 
was used as a main material of the membrane



Synthetic Polymeric Membranes

Among them, polysulfone (PSF) and the like (including 
polyethersulfone (PES), polyarylethersulfone (PAES), etc.) have 
the highest market share over the world. 

Since these membranes are made from petroleum, they are 
hydrophobic in nature.

Then most of these membranes include so-called hydrophilic 
agent that also plays a role of pore-forming agent when cast.



Chemical structures of cellulosic and synthetic 
polymeric membranes for blood purification



Hydrophilic agent

Cellulosic membranes are hydrophilic in nature, including original 
RC and its derivatives such as CA, CDA, and CTA in which 
hydroxyl group(s) are replaced by acetate group(s). 

On the contrary, since synthetic polymeric membranes are 
originated from petroleum, generally speaking they are 
hydrophobic in nature. Blood coagulation usually occurs soon 
after blood interacts with hydrophobic materials. 

Most synthetic polymeric membranes, therefore, include so-called 
hydrophilic agent such as polyvinylpyrrolidone (PVP) to make 
membrane hydrophilic. PVP is also known as a poreforming agent



Chemical structures of polyester polymer alloy (PEPA) 
composed of PES and PAR with polyvinylpyrroridone (PVP).

Chemical structure of PVP 
together with two other 
polymers (polyarrylate and 
polyethersulfone). 
PEPA is composed of these 
two polymers with or without 
PVP, the former shows strong 
adsorptive , while the latter 
has strong adsorptive 
characteristic to various 
proteins due to its 
hydrophobicity



Homogeneous and Asymmetry Membrane

It is entirely a dense membrane and the entire 
thickness contributes to the transport 
resistance for solutes and water. Membranes of 
this kind are usually called “homogeneous.” 
Besides EVAL, PMMA, and AN-69®, most 
cellulosic membranes are homogeneous.

A dense thin layer exists on the inner surface of 
the membrane, called “skin layer” from which the 
density is gradually decreasing in the radial 
direction. Since most part excluding the skin layer 
is known to have little resistance for solute and 
water transport, it is called the “support layer”.
The support layer, however, has an important role 
for the membrane to have enough mechanical 
strength with little resistance for transport. 
Membranes of this kind are called “asymmetry.”



Cross-sectional views of dialysis membranes
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PERFORMANCE CHARACTERISTICS OF HAEMODIALYSIS MEMBRANES 
DERIVED FROM A SUGGESTED NEW CLASSIFICATION SYSTEM.



HIGH PERFORMANCE MEMBRANES (HPM)

hollow fiber dialyzers with an advanced 
level of performance

The criteria to identifie HPM:
• excellent biocompatibility
• effective clearance of target solutes
• pore size larger than conventional hemodialysis (HD) 

membranes

Promoting the removal of protein-bound uremic toxins, and middle to 
large molecular-weight solutes, including β2-microglobulin (β2-M).
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Dialyzer mass transfer-area coefficient (KoA) for area
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Kidney Dial. 2022, 2(2), 209-220
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Prevalence of a severe reaction:

• 0.25% in the total population on dialysis

• 0.5% in patients treated with synthetic membranes

• 1.1% in patients with AN69 

• 4.9% in patients treated with AN69 membranes and 

ACE inhibitors



Properties:

  Lower risk of hypersensitivity

  A lower platelet count decrease 

  High permeability and filtration performance.

Asymmetric Cellulose Triacetate Membrane

A new generation of dialysers with asymmetric CTA 
membranes have been designed with an increase in 
hydraulic permeability

The ATA membrane dialyzer is a safe 
polyvinylpyrrolidone-and BPA-free product.
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HFR Aequilibrium
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THIS META-ANALYSIS CONFIRM positive  EFFECT OF 
VITABRANE ON ERI (EPO resistance index) SUPPORTED BY 
OX STRESS AND INFLAMMATION DATA

ERI CUT-OFF = 

8 (IU / wk / kg / g / dL Hb)

ERI



EVODIAL
MEMBRANA – HEPRAN, AN96 ST 

COPOLIMERO DI ACRILONITRILE E SODIO METIL SULFONATO - 
POLIETILENEIMINA - EPARINA





FIG 3. HRS OF ALL-CAUSE MORTALITY AFTER PROPENSITY SCORE MATCHING FOR SIX TYPES OF DIALYZER 

GROUPS COMPARED TO THE PS GROUP USING COX PROPORTIONAL HAZARDS REGRESSION.

Abe M, Hamano T, Wada A, Nakai S, Masakane I, et al. (2017) Effect of dialyzer membrane materials on survival in chronic 
hemodialysis patients: Results from the annual survey of the Japanese Nationwide Dialysis Registry. PLOS ONE 12(9): e0184424. 
https://doi.org/10.1371/journal.pone.0184424
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0184424

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0184424
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Approccio qualitativo alla depurazione delle medie 
molecole: il ruolo di metodiche e di membrane dialitiche
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