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PVP: what is it?

- Various poly (arylethersulfone)-based dialyzer
- membranes (PS, PES) use poly (N-vinyl-2-pyrrolidone)
(PVP), which is responsible for pore size building
during membrane manufacturing as well as

improvement of the hydrophilicity of these kind
of membranes.
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Clinical studies evidences

« Polyvinylpyrrolidone (PVP), a recognized allergenic compound, is used to hydrophilize PSu
membranes, in order to inhibit interactions with plasma proteins and platelets, which may precipitate
and cause harmful reactions to patients undergoing hemodialysis.

« Polyvinylpyrrolidone is a recognized allergenic compound that may be released into circulation during
hemodialysis, causing anaphylaxis.

« In the present study, we describe a case of severe life threatening reactions induced by PSu-PVP
from different manufacturers subjected to a variety of sterilization methods), which occurred after
9 sessions of HD with the same membrane.

« PVPis a well-known allergen used to hydrolyse the membrane and inhibit its interaction with
plasma proteins and platelets. Its release into the bloodstream during HD may cause severe
anaphylactic reactions.

« PVPis leached from synthetic membranes, especially under specific sterilization conditions.
Furthermore, PVP leaching might be a potential cause of an anaphylactic reactionin a
hemodialysis patient.

Allmed | Sterilization Methods of Dialyzers | allmedgroup.com
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INTRODUCTION

Anaphylactic and anaphylactoid reactions that occur during
hacmodialysis (HD) have been known since 1975'. Since then,

although most of them deal with few cases, with different
‘membranes, sterilising agents, medication administered
dunn;dulyiu nd e puy vl There st wel
desi eptiemiologica audes that miorm
us .m-n e oxt incidence ond th effectof tese types of

|

In 1987, the prevalence of “first use” hypersensitivity

that 1 in every 20 to 50 patients were likely to experience an
anaphylactoid reaction with a new dialyser, which indicates
the magnitude of the problem’. These reactions were not
related 10 a specific membrane, type of dialyser or dialysis
technique. Years later, another study analysed the incidence
of reactions in 1536 patients from 30 dialysis centres (122,694

with synthetic membranes’. Thus, these eactions are not

the use of synthetic membranes.

TYPES OF REACTION

The reactions that occur during HD are the result of an
immunoallergic response by the patient after exposure to
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foreign substances present in the extracorporeal circuit and/
or a response induced by the interaction of blood with the
dialysis membrane’. There are (wo types'.

Type A or hypersensitivity reactions

This type normally occurs in the first minutes of the
dialysis, although they can oceur up to 30 minutes after
dialysis begins. Symptoms are urticaria, coughing,
shinorrhoca, lacrimation, abdominal cramps, pruritus,
a burning sensation, angioedema, dyspnoca and even
cireulatory collapse and death, These are severe reactions
and require the immediate discontinuation of dialysis, and
it is recommended that the blood from the extracorpore
circuit not be returned. Type A reactions can, in twr,
be anaphylactic when they are mediated by IgE or
anaphylactoid if they are not mediated by IgE.

The most characteristic reactions have been reported in
relation to ethylene oxide (EO), the reuse of dialysers,
and the combination of polyacrylonitrile membranes
(PAN ANG9) and angiotensin-converting-enzyme (ACE)
inhibitors.

The classic reaction to EO only occurred during the first
use of a dialyser sterilised with EO that had not been
primed properly. Most cases found IgE against EO in

ugent for some needles, syringes and dialysis
lines. Anaphylactoid reactions have also taken place when
polysulfone and cellulose acetate dialysers are reuscd’.
There was also an increase in the risk of hypersensitivity

were used to clean the dialysers'blood compartmenis'.

Hypersensitivity Reactions...

NDT Plus (2010) 3 [Suppl 1] 2835
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Abstract

dnlyns should e numuoml balan and ul \m
patibility. In unders th
iinerslae (PVIVEA) andor hylene vlnyl ool
copolymer (EVAL) membrane dialysers, the body weight
aused by polysulfone membrane has been dra-
maialyimproved o tose rceiving prediluton oline
haemodiatiliration (HDF) as
assumed 1o somewhat suppress the cearance of siall
ol weght sbsancs o mani a cxqsitc bl
ance of broadly removing low molecular weight proteins.
i femmoval proocs 18 ésumed t be exrrney cose 10
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with Kidney fuilure in the 19605 and 19705 10 the preven-
tion of such complications as dialysis-related amyloidosis
(DRA) in the 1980s and the 1990s. I the mid-1980s, beta-
2 microglobulin (§2MG) was identified as the origin of
DRA [2]. Since then, various synthetic membranes with
igh permeability (HPM) have been developed to effec-
tively remove B2MG o
developed concomitantly with the purification of dialysis
It nd bt hav scually diged the onsr o DRA
[3.4]. In the last decade, inflammation caused by comor-
iy and oincompatipily of sxircorparal crculaion
‘most remarkable ssues. This inflammation is now
clieved 10 be the cause of & Specifc varicty o diysis
relied epsodes such as malnyrion, inlamaton and
5], resis

Kidneys. On the other hand, flui isalso one of

high-q iysis. Bacteriologi-
1 fluid is one of

From this therapeutic concept, the patient survival rate is
excellent in our facliies: the I-year survival rate is 91.1%
and the Syer sl e i 76.6% although the mean

of our patients is 69 y ally adjust the ther-
apeutic modality based on puuem cmnplnlms and we call
thisconcept*patient-orienteddialysis’ (POD). lnmePOnyy

EVAL or
formthe key coneeptinthe POD system.

Keywords: biocompatibilty: uttion; PMMA: POD system

DRA6]. Currently, the aim
of choni daysis theray s the proventon of MIA syn-
e ad incrasin the qualtyof e o e pa

< patens i our s reguenty compln of

iching, itailty, depression, distubed slsp and ther
discomforts. These symptoms are serious problems for
the patient because they deteriorate the quality of life.

Some of these symptoms arc known as significant predic-
o of patien mrality (7.8 however, no araemic txins
 been identified as associated with these uncomfort-
able symptoms [9]. There is nothing written o tell us
1 treat these symptoms. Many nephrologists do not
egulrly ask the patens about tht fcings foward their

h

et o Tiow e v felings changed aerswich-
in D) to

Introduction

The number of chronic s s fas e o
=280 000 in Jap: s for dialysis
treatment are mcunsmg for the iderty, dabetics and
long:term dialysis patients. The Japanese Society for Dial-
ysis Therapy. (JSDT) revealed that the mean age of dialysis
s the percntge of dsbtc pues

R 43.2% and 22.9% of pafents had b receving il
Vi o 210 v (1, Consquenty, e gon of oyl
iment has changed from saving the lives of patients

D we ek thom sbout e i, ey vl
siveus 8 variety of mporant suggestios, Many ptins
our fa oured dialysers made of polymethyl-
methcrylte (PMMA, chylens viny aleohol copomer
(EVAL), polyacrylonitrile (PAN; ANG9) or predilution on-
fne HDF e Why do they v e hrpeutic -
sctipons? I thre any aionale 3 0 i
s, e would ke o consider the relation-
i biwen the paien’sprrences I o 1 he
charsccristes of dislyis qualiy an, finaly, propose 0
method to prevent MIA syndrome and improve the dis-
oo experienced by dialysis patients
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Anaphylactic reaction induced by a
polysulfone/polyvinylpyrrolidone
membrane in the 10th session of

hemodialysis with the same dialyzer
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‘Department of Internal Medicine, Nephrology Division, University of Sao Paulo School of Medicine,
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bstract
The majoriy of sevre hypersensiiuy reactons n Hemodialyss ptints bave occurred due (o

use of polysulfone

The
dmvms rarely causes hypersensitiviy reactons. I the present study. we describe a case of severe

restpuon, xempIying th complesty of such reactons.

9 sessions

Key words: Hypersensitivity reaction, hemodialysis, dialyzer, polysulfone, polyvinylpyrrolidone

TRODUCTION

‘The majority of severe hypersensitivty reactions in HD

or shortly after the completion of hemodialysis (HD).

‘may be caused by particular characteristics
of the dialyzer, and s interaction with blood, signifi-
canly with nonreused diayzers, “Hypersenstvity reac-
tions,” “first-use syndrome.” and “dialyzer-associated
hypersensivity reactions” are some of the terms used
o describe these symptoms.!

‘These reactions are divided into cither type A (hyper-
sensitivity reactions) or type B (nonspecific reactions).
“Their incidence is difficult o determine. given the lack of
uniform crtera for diagnosis and classifcation. Reportet
incidence estimates ranged from 3 t0 5 in 100,000 dial-
ysis sessions for severe, nonfatal reactions, 10 3-5 in 100
for type B reactions,
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Clinicas, Insttto Central, Rua Dr. Enas de Carvalho
CEP 05403-000, 7 andar, sala 7011, Sio Paulo.
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or to nonbiocompatible membrane dialyzers, such as a cupr-
ammonium membrane. However, there is the posibility of
adverse reactons caused by other HD subsiances. Adserse
reactons with biocompatible polysulfone (PSu) membranes
are rare, even though some authors described anaphylactoid
reactions related 10 them > Polyinylpymolidone (PVP), a
recogized allergenic compound. s used o hydrophilze
PSu membranes.in order o inhibi interactons with plasma
proteins and plielts, which may precipiate and cause
harmful reactions to patients undergoing hemodialyss,

I the present study; we describe a case of severe lfe-
threatening reactions induced by PSu-PVP (rom different
manufacturers subjected to a variety of steilzation meth-
ods), which occurred alier 9 sessions of HD with the

me membrane

CCASE REPORT

A 77-year-old man with stage + chronic kidney disease
due to nephrosclerosis was admitted to the urgency

Hemodialysis International © 2011 International Society for Hemodialysis
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Impact of Steam and Gamma Processing on Extractable
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feracin P aplcain, vaiow clatone
components are used as y packaging and fluid
are available  for
& g seriization e

In

which has been used as.
ofct e molecui chain 4 _cromlnk dnsy of
cesomcric compcocas o belp

dertand . poemial deeriotion of pysil nd
ehemical properties, the possible impact to functionality and

them more flexible and can be found throughout the

manufacturing process and in packaging materials -

carcinogenic.

Rubber:  Nitrosamines, Vulcanmng s

Accelerators,  polynuclear  aromatic carbons

(PAH) - carcinogenic

Many drug products are distributed / administered in
ges made of plastic and rubber componenis:

Al o nitosamines coud potnlly

‘come into contact with the drug product and be

nke & adhesvcs from abels contings. ...nnxm.m,

catalyst residues,organic ullgwmen, heavy metal

resultof teilization

Kepwords: Stcam, Gamma, Extractable

I INTRODUCTION

To study and.testthe extzact of elastomeric component

which are used as primary packaging in pharmaceutical

industry-is. subject of interest. Some extractable are desire

and some extracts are undesirable.

Extractable: - Extractable are chemical species / compounds

that can be extracted from 2 primary containes or component

material (e the elastomeric or plastic components) into

g or biooBiRodt & st wndr cuse

rious potential issues. Extractable are mostly

nccton beween products and their packaging over time,
wally under extremme. e the presence of strong

solvents or elevated temperatures.

Leachables: - Leachabl s that leach into the

(DPL),ad el o b compl lex because they
‘myriad of plasic, ubber,
i e Componc
Forunstly, informaton an ol Teachables may be
obiained from the ingredients of the rubber and
plastic materials.
For cxample:
~ Thiurams, dithiocarbamates, and ereaptobenzothiazoles
are commonly used sulphur-containing curing agents in
rubber manufucturing: - hence, they are_potential
Ieachables in the drug product where sulphur-cured
rubber s used,
Eelsbuire (oot (D5 i o witly wed
in medical device and MDI valve
couponeun.
PBT oligomers and other residuals or degradants can be
similarly leached from the valve components fubricated

drug or biological product from the container-closure system
such as the elastomeric or plastic components, or coatings
of the container and closure sysiem. Leaching is mainly as
el of direst conaet with e Formltion under ol
conditions of use. Leachables arc typically a subset of
. and ave pontal 1o afot e produet
frcpeandy
Extractables and Leachables:

Methodology:
~ Collectng the halobutyl rubber stoppers and compound

~ Different extracting conditions
Different time frames
A ol Esrcal r Lescabl can ocur i more
component of the container-closure system
. g Calcum om both lasie resn and.slwomer
Container-Closure System
~ The sum of the packaging componenis that together
contain and protect the dosag form. This includes both
prnary s scondarypckagin componets
Sources of extractables and Leachables:
~ Plastic companens - Vinyl Monomer & Plast
. Phiblaes. These ae added (6 plsics to make

T
Rt ot
e
G i
S
[ Noof catractable | o of extractable |
T

REVIEWS

Haemodialysis membranes

Claudio Ronco’ and William R. Clark?*

Finally,we

clearance and albumin loss for extracorporeal therapies.

convection), with pa P
Played by interactions. We pres-

ESRD) -

mechanisms (diffusion, convection and sdsorption). — and water transport. Finally, we discuss the utilzation

celluosic) and aterpermeabiity (ow or igh flx) . The

bak
In this Review, we-

s blood for adequate

[ into a dialyser the cofl dayser
earorsoses that mediate solute removal (mainly diffusion and  (Supplementary Fig. 1), had technologicalcharacerstics
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What about long term effect of PVP accumulation? S

- "PVP storage disease” is a disorder occurring in patients who have

received high molecular weight PVP, which cannot be excreted from
the body. This large polymers deposit in the histiocytes and cause
proliferation and infiltrations of histiocytes in the reticuloendothelial

- system. Prolonged administrations might cause bone destruction,

skin lesions, arthritis polyneuropathy, bone marrow failure,
myelofibrosis.

Allmed | Sterilization Methods of Dialyzers | allmedgroup.com

American Journal of Hematology 57-68—71 (1888)

Bone Marrow Failure and Myelofibrosis in a Case of PVP
Storage Disease

Po Dunn,' Tseng-tong Kuo,® Lee-Yung Shih,' Po-Nan Wang,® Chien-Feng Sun,? and
Ming J.W. Chang,?
! Dapasrtmant of intimal Medicine, Chision of Hematolegy-Oncolgy, Chang Gung Memorsl Hospital, Taiped, Tawan, Republic of Ching
EDegarimant of Palhalogy, Divisian of Hematology-Oncology, Chang Gung Memornial Hospital, Taiped, Taiwan, Rapublic of China
Dapstiment of Pubiic Haalth, Chang Gung Collige of Madicting and Technology, Taipei, Taivan

“PWP gtorage disease” is a disorder ocourring In patients who have recelved high mo-
locular weight palyvinylpyrrolidane (PVP), which eannot be excrated from the bady.
These large polymers depasit in the hisfiocytes and cause praliferation and Infiltration of
hisiocyies In the reticuloendothelial sysiem. Thera was wsually no significant damage to
these organs except that prolonged administration might couse bone destrisction, skin
lesdons, arhritis, and polyneurcpathy. We describe a patient who had received a large
amount of PVP-containing salution for years. Sevars bane marmow fallure with extensive
infiltration of bone marmow by foamy histiocytes oocurred later. In addition, she suffersd
from multiple pathological fractures with spinal cord compression and arthritis of bilat-
eral knee joints. Am. J. Hematod, 57:68-T1, 1088,  © 1000 Wiey-Lisk, e

Key words: palyvinylpyrrofidons: myeloflbrosds; pathalogic fractre

INTRODUGTION GASE REPORT

Polyvinylpysrolidone (PVE) i 3 polymer of e mono- 2 TS op IR SR C R S
mﬂmrljlmrnluhtn.lth:lbmnmadﬁ:pl_asllm venous solution for nutritional support, which was pre-
expander, or a retarding agent for suboutaneous Mjec-  cohed by an illegal doctor. Totally, more than 50 bottles
tion of hormone preparation such as vasopressin [1-0].  rapg mi/bottle, 5% PVP) had been administered. In May
High molecular weight PVE can not be eliminated 1907, che bagan m suffer severe generalized bone pain.
from the kidneys, thus FVP is retamed in the reticnlo- {On examination, she was pale and there was no lymph-
endothelial system (RES). The name "“FVP storage adenopathy, hepatosplenomegaly, or skin lesions. The
disease™ is applied to this disease [1-]. Despite ex- exemities and joints were normal. Hemogram showed:
tensive histiocytic accumulation in tissues, no major Hb 7.0 g/dl, WBC 1.9 = 10%L (myelocytes 2%, bands
organ damage had been reported imdtially [1.24-6]. 2%, sepmented neutrophils 49%, lymphocytes 40%,
Most damages result from bone destoction, polynenrop-  monocytes 7%, and normmeoblass 27100 WBC) and plate-
athy, arthritis, or grannlomatous lesions in the skin  let coont 130 x 10%L. Biochemical sindies were normal.
[3.46-8]. In Taiwan, PVP iz prevalent as a plasma LDH was 59 IUVL (nommal 47-140 ILVL). X-ray of chest,
expander and several reports have discussed thiz issme  shoulder, and pelvis was normal. Bone scan revealed
[E-10]. Herein, we describe a patient who had received  active bilateral hip lesions. Bome marrow aspiration re-
lomg-term paremieral adroimistration of a large amoumt of
FVP and im whom heavy imfilomatdon of bome mammow
vﬂnpad-lnmmmwtha] mmﬂ 199 Tung Fiwa Nosth Road, Taipei, Tniwas, Republic of China,
AW, Beeceived for publication 10 April 1997, Accepted 27 Angust 1997

© 10988 Wilsy-Lizs, Inc.
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Other sources of PVP causing “storage disease™

We identified 13 patients with PVP deposition and re-evaluated 31

biopsies and two autopsies. Common indicati

ons for biopsy were

renal insufficiency, anaemia, pathological fractures, and abdominal
complaints. We observed PVP deposits in all biopsies (kidney,
hematopoietic bone marrow, bone, gastrointestinal tract, lymph

node, and skin) and all sampled tissue from t
the clinical findings could be related to PVP c

ne autopsies. Overall,

eposits in the biopsies.

In the most seriously affected patients, PVP ¢
severe organ dysfunction and contributed to
two patients.

eposition caused
the fatal outcomes of

Human
PATHOLOGY
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i
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Original contribution

Polyvinylpymrolidone deposition disease in ™

patients with intravenous opioid use: a case
serjas™ i A

Friedemann Leh MD?, Ida Viken Stalund MD *™*,
Tormod Karlsen Bjanes MD, PhD , Christian Ohldieck MDY,
Einar Svarstad MD, PhD", Sabine Leh MD, PhD*"

* Depariment of Pathology, Haukelond University Hospiial, Jonas Lies Vel 83, Bergen, 5021, Norway

E Department of Clindcal Medlcine, University of Bargen, Jonas Lles Vil 87, Bargen, 5021, Norway
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Keyword s: Summary The palymer polyviny lpymolidons (PVP) & an excipient widely med in prescrpfion dmogs.
PYE, Dependimg on the molecnlar weight (MW, pareniemally admmisiered PYF may acoomulate in vamoos
Polyvimylpymolidone; fsines. Consequently, moderaie and high MW PVP have anly been mied m oml prepamsions since the
Methadome; late 1970k, Surprisingly, string in 2009, pathalogy demarimenis in Norway received biopmies
Injecting drag mse; revealing FVP depesition, all from patients with a history of mmvenom dmyg nse. We idenfified 13
Foreign maierial; miens with PVP deposition and re-enalosted 31 biogies and two anfopsies. Common indicafions
Hslocyfic slaage for hiopsy were remal msuficiency, anemiz, pathalogcal faciwres, and abdominal complaints. We
ci:-n’vni?i’?dqxl i all biopsies (kidney, hematopoietic bone mamow, bane, gas roinftes fimal ict,
lymph node, and slG 'l-ﬂi]] sampled ixsne from the anlopsies. Overall, the clim m]ﬁlﬂmglnm]ilm
relted o PVP deposits im the biopsies. In the mos semomly affecied patsents, PV deposiion cansed
ST BT QTR d}:im:llm and ooninbmied o the falal micomes of two mient. All plent excepl for
e were presoribed opad mbs@ioon dmgs (05D5), and most of the patiens admatied fo having

Abbrevations: PYVE pohvisylpyrrolidoss; MW, molecallar weight; 05 D, opdod d sube St on desgs; HEE, bema coylin and ecsis; PASM, pesiodic acid sihver
:i:lﬂ.m-: IR, imteopuareile rasge; PAS, Pariodic acid—Schiff, IFTA, memotial fibrosts and mebalar amropiy.

* Panding/Support: The stady was fusded by The Wesers Norsay Heakd Andoriey drast sember 912001} The fmding body bad mo role inthe
deﬁ?afie-d}, collection, analysis, and imtespratation of daa or i writing ke arsicle.
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¥im hm.nu:hd-ﬁ‘.f =279 (01 %) bepey ol oeg 101007004 EE 015 18055).
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Title: Comparative Study on Elution of Polyvinylpyrrolidone
on Dialyzers Using Ultraviolet Analysis and lodine Method
Authors: Allmed Dialysis Technologies GmbH,

Pulsnitz, Germany

Publication: ASAIO Journal 2022

Table 1. Technical Data of Investigated Dialyzers (Per Dialyzers Group, n = 12)

Dialyzer Flux Surface Area (m?) Membrane Material

Sterilization

PS160 PSu

Steam

F7HPS PSu

We studied the elution of PVP from the following dialyzers:
Allmed PS160: 1.6m?, low flux, steam-sterile

Steam

Low flux :
F16 PSu

Irradiation

B-16P PES

Irradiation

Fresenius F7HPS: 1.6m?, low flux, steam-sterile

WEGO F16: 1.6m?, low flux, gamma-sterile

BAIN B-16P: 1.6m?, low flux, gamma-sterile

All similar age (i.e. similar storage period from date of production) for
maximum control of variables

Allmed | Sterilization Methods of Dialyzers | allmedgroup.com

PES, polyethersulfone; PSu, polysulfone
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Take-away messages

« The UV testing method is more reliable than the lodine testing method (as the UV method is not
dependent on the PVP chain lengths, therefore is more fair as a controlled comparison)

« In 4 hour dialysis simulation, the gamma-sterile dialyzers (i.e. WEGO and BAIN) released ~7x more
PVP than the steam-sterile dialyzers (i.e. Allmed and Fresenius)

« A patient dialysing on a BAIN or WEGO gamma filter can expect to return home with ~700% more PVP
in their body than the one dialysing on an ALLMED or FRESENIUS steam sterilized filter
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Renal/Extracomporeal Blood Treatment

Comparative Study on Elution of Polyvinylpyrrolidone on
Dialyzers Using Ultraviolet Analysis and lodine Method

Cravuois Wiomersk, Sanons |4cer, ano STeFan DRCsCHEL

It is known that polviarylethersulfoneibased dialyzers can
elute polyiMovinyl-Zopyrrolidone)  (PVP). With regard to
chronic remal replacement therapy, this is a burden for the
patient, because PVIP is deposited in different organs and
cannot be degraded or released from there; so elutable PYP
has to be minimized. Usually, the iodine method is wsed for
quantification of extractable PV To overcome the chain
length dependency of this method, we used an whiravio-
let method that is independent from the PVP chain lemgths;
so the absolute amount of eluted PYP can be quantified.
The carrent study shows the amount of eluted PYVIP on diic
ferently sterilized low flux dialyzers (1.6 m®, similar stor
age time, n = 12)—PS168 (Allmed, Egypt), FFHPS {Fresenius
Medical Care, Germany), F16 (Wego, Chinal, and B-16P
(Bain, China). Uksing the ultraviolet method, the irradiated fil-
ters show a sum total of approximately 9mg more eluted PYP
compared with the steam.sterilized ones, whereas the iodine
method shows a value about three times lower betwesn dift
ferent tvpes of sterilization. The boundary conditions dur-
img the radiation sterilization could lead to FVP degradation
instead of cross-linking. The resalting shorter PYP chains can
b more easily rinsed out and can falsely decrease the calou-
lated eluted PYP amount by using the lodine oom plexation
method. ASAND Jownal 2023; 69;225-230

Key Words: hemodialysis, polyarylethersalfone membrane
dialyzer, polyvinylpyrrolidone, LV spectrum, iodine method

III||.I"|I.'1rin:mi polylarylethersulfionebased dialyzer membranas
alute polyltEvingl-2-pyrmolidons) (PP, which is responsible
for pore size building during membrare manufacturing as well
as improvement of the hydrophilicity of these kind of mem-
branes.? Because PVP accumulation in different orgars of the
patients leads 0 organ injury or failures, '3 the eluton of PYP
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out of & dialyzer has i be minimized. This led o numerous
publications dealing with this bopic.' 2

Different studies described dependence of PWP elution on
methods of sterilization, ™" aging® as well a5 other condi-
Hions."" Chhers focusaed on investigating the biocompatibility
of dialyzers with respect to sterilization''* and further param-
aars. ! The powential influence of PYP on synthetic dialysis
membranas in relation b observed patient reactiors during
dialysis treatment is also discussed in the lierature 21415

It is known that environmental conditions for the dialyzer
such &= oxidative degradation as well as seerilization condi-
tions can change PYP chain lengths®'® Cross-linking can
decrease the mobility of PWFS "7 whereas degradation can
increase PP elution.'?

In miost cases, 4 potassium trilodide reagent™ ' *—sometimes
called the Miller method—is used to quarntify the amount of
aluved PP by PAVP-icdine-complex formation in dialyzer elution
studies.! * In thess irvestigations, different commercially avail-
able diakzers were investigated . Comparatively small amouris
of leached FWP were found. High sariations were obeained
betwean FVP K30 and K90 detaction using the hiiller method
(0,006 M icdine solution) as weall a5 differences betwesn MME
detarminations and the icdine method were discussed. ™

Another method that does not requine formation of 2 PYP-
indine complex o detect PP eluted from polysulfone-based
dialyzers has been previously published. This ultravialae (L%
method can be used for cnling fwhile priming and recirculat-
ingl FWP elution experiments easily *

In polylarylechersulions)-dialyzer membrane manufacturing
PWP a5 or K90 are the most commaon components. The steril-
ization carried out during dialyzer production as well as other
conditions can change the PVP chains."? For the aforemen-
tioned reasons, PP with different chain lengths were inwasti-
gatedfirstin a concentration-dependent manner by LY method
and with icdine method. We used PVP K17—K390, which are
awailable on the market for different applications,17212

Subsequerdy, four different wpes of commercially available
low flue dialyzer filiers of the same surface area and similar stor-
ape time were rinsed by revarse csmosis RO water using a sim-
ilar experimental setup and conditions as othars."* The obained
elubzs were examined by U and iodine method. Based on the
Bear-Lambert's law and the extinction coefficiants found pravi-
ously, absolute amounes of eluked PAF can be calculated.

The aim of this study is the comparative quantification of PYP
from diaklyzer eluates by the UV method and the iodine method.
Limitations in the imempretation of te results are discussed.

Materials and Methods
LW Mathod — Comparizon of Different PYP Chain lengehs

Wa started with the investigation of different concentra-
tions [15-150ppm) of aqueous solutions of different types of

Allmed
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