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CornacuternbHas KOHDEepeHLUns No KpuTepmsam Hadana BERAUN

Anarinaa, Bbl60py MOOAJIbHOCTU N PEXNMY OUNaJIN3a

KDIGO Controversies Conference on Dialysis Initiation, S,
Modality Choice and Prescription

January 25-28, 2018
Madrid, Spain

KDIGO — mexgyHapoaHasa opraHm3auund, Yo Muccud — ynydwaTb NoMoLLb U ncxogbl y
NauneHToB C DONE3HSAMM MOYEK MO BCEMY MUPY, MNOOLLPAS KOOPpANHALUMIO, COTPYOAHNUYECTBO U
NHTErpaumio MHUUMATUB No pa3paboTke U BHEOPEHUIO B NPAKTUKY KIUHNYECKNX
pekomeHgauun. KDIGO perynapHO npoBOAUT cornacutenbHble KOoHdpepeHuMn No Bonpocam
Ba)XHbIM A5 NauneHToB ¢ 6ONe3HsAMM Noyek. TN KoHpepeHUun npusBaHbl Aate 0630p
COBPEMEHHOIo COCTOAHUA BOMNpOCca MU cornacoBaTb cpeu 3KCnepToB-y4acTHMKOB, YTO crneayetr
caenaTtb B AaHHOM obnacTtn, YTobbl yryylnTb NOMOLLBL M UCXOodbl Y NauneHToB. BbiBoab!
KOHJbepeHUNn 3aKnagbliBatoTCA B OCHOBY KITMHUYECKUX pekoMeHaaunn nnv BblaenatoT
obnacTun, B KOTOPLIX TPEDOYOTCA AOMNOMHUTENLHbIE NCCEAOBaAHNSA OANA MNOMyyYeHust TBEpAbIX
CBUOETENBLCTB, KOTOPbIE MOTYT NeYb B OCHOBY ByAyLMX peKoMeHaaunm.

http://kdigo.org/wp-content/uploads/2017/02/KDIGO-Dialysis-Initiation-Scope-of-Work_Public-
Review.pdf



Group 4: Optimal Dialysis Adequacy and Symptom Control

2. KakoBa ponb KMHETUKM Manbix/cpeaHux/KpynHbiX
MONEeKyn B “ao3npoBaHun” amanunsa?

3. ChegyeT 11t usmepATb HeTPagULUMOHHbIE
BeWecTBa, HakananearLwmeca npu ypemmmn? Ecnum
03, KaK siydlle 3Toro AOCTUTHYTb?

a) Kakue 13 ypemMmyeckmx TOKCMHOB BarKHbl?

b) MoXeT 1n nx namepeHme BKAOYEHO B
PYTUHHYIO KIMHUYECKYIO MPAKTUKY?

c) [JOoCTaTO4YHO /I CBUAELTENLCTB UX KNNHUYECKOM
3HAYMMOCTUN ONA BKAOYEHUNA B PYTUHHYIO
KIMHNYECKYIO NPaKTUKY?

http://kdigo.org/wp-content/uploads/2017/02/KDIGO-Dialysis-Initiation-Scope-of-Work_Public-Review.pdf




Ypemumnyeckme TokCuHbl - 2018

= Nox

Solutes in database

Solutes by class

Protein-bound solutes
above/below 500 Dalton

Total study count
CMN study count

CU study count

Pathological associations count

Pathological associations

1=0

67 (51.54% ) Water-soluble
33 (25.38% ) Protein-bound
30 (23.08%): Middle molecule

25 (75.76%): Below 500 Dalton

2 (24.24%) Above
500 Dalton

442
172 ({1.32 per solute)

270 (2.08 per solute)

75 (0.58 per solute)

31 (41.33%): Cardiovascular
13 {17.33%): Nephrologic

7 (9,339, Meurologic and CHN5
S (6.67%): Cncologic

4 15.33%): Immunologic

European Uremic Toxin (EUTox) Work Group of the ESAO and
endorsed Work Group of the ERA-EDTA

Name B-z-Micraglobulin
Molecular weight 1i1s1s

Group Peptide

Class Middle rmolacule
Added 1,09, 2009
Reference Pubrmed: 12675574
Submitted by Yanhaolder
Reviewead by Abou Deif

NMORMAL CONCENTRATIONS {CHN)

Date Mean [+ /-5D) (low Range - high Range)
05,07.2001 1,17 (+/-0.400 rmasL
03.01,.2007

02.03.2011 1.90 (+/-0.60] magil

Grand mean 1.50 (+/-0.50) (1.10-2.40) mg /L
AMNOVA F(1,43) = 24.87, p=0.00: Significant differen

. Dispersion L:1.10, M:1.50, H:2.40 : A - (Minimal scatter:

http://www.uremic-toxins.org
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MexaHu3mbl yoaneHnA TOKCUHOB
Oudbdysmna KoHBekuuA

OBWDKYLLAA CUNA ABVDKYLLAA CUNA
['pPagueHT KOHLeHTpauum TpaHcmem6p. [JaBnexue




Buabl npouenyp v yaaneHue TOKCUHOB

 Manbie BogopacTtBopumMblie monekynbl — A, FOP, NP, B HeOonbLon
cteneHn Yo

 Manblie Monekynbl cBA3aHHbIe ¢ benkamu — nnoxo yaansawTca 4, rAd,
P, BbIBOANTCA TONIbKO cBoOOoAHasA hpakuus, yaareHme 3aBUCUT OT
cCTerneHun CBA3U C 6OenlkoM, obbema pacnpenerieHua U BpeMeHuU

npoueaypbsbl

 CpegHue monekynbl — xopowo yaanstwTtca FOd, xan-chnakc guanmsom,
D, 1 npakTU4YeCKn He BbIBOAATCA CTaHAAPTHbLIM AUanNnn3oMm noy-dgrnakc

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page
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MaTepuan membpaHbl onpegensieT

domnsnveckue NPOV3BOANTENBHOCTb
COpOLUMOHHbIE CBOMNCTBA

Xumuyeckue, omornormyeckue 6GUMOCOBMECTMMOCTb,

reMmocoBMeCTUMOCTb

MeauumHcKkue, KnNUHNYECKne 6e30MacHOCTb,
NoOOYHbIE 3PP EKTDI

ceolicmea MeMbpaH 8 KIUHUYEeCKOM MpUMEHEeHUEe

CuHmemuyeckue membpaHbl Hauboriee orimumaribHbl



Llenntono3Hbie MeMOpaHbI OIBRAUN

NG EXPERTISE

« KynpodaH

« OMbINE

MoaundunumpoBaHHbIe * AuertaTt, Anauerar,
- TpuaueTaT LieNJ110J103bl
- BbunomembpaHa

* MokpbiTbie - PEG-uenatonosa

uenntonosbl (SCE)

KU  FemodaH
* MoAM(PULMUPOBAHHB -6eH3U-Lennono3sa

CuHTeTM4YecKne MmemMmopaHbl

NMonucynbcdoH PS, PS-PVP

nonnacpupcynodoH (PES, PAES*)

AH69

NMMMA

Monukap6oHat KomMnoanTtHble membpaHbl

Monunamupg

*poly(ethersulfone) (PES) ultrafiltration membrane blended with poly (acrylic acid) (PAA)



4611

CuHTeTU4YeCKmne memMoOpaHbl

Cellulose
(Cuprophan)

Cellulosediacetate
Cellulose-tri-acetate

DEAE-Cellulose
(Hemophan)

End of
production in 2006

End of
production in 2006

A
\
9
4
-0

Polyacrylonitrile

Composite
membranes

r O
Polyamide ._&_Q_

Polyvinylpyrrolidone
Composite membranes

i Polyamide 0 0 H
[“] Polysulfone {-C C-N-H—N}
n

L8
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PereHepHpOBAHHA Moandmmposartas  TomcybdoHE Nomagupcyisdorer  JpvTHE
Cuprophan CDA, Dicea Polysulfone PEPA ANBg
(Membrana) (Tajmn, Toyobo) (Fressnius) (Miklaso) (Hospal)
Curamomum rayon CTA, Tricea Helixone PolyamideS PAN
(Asali, Terumo) (Toyobo) (Fressmius) (Gambro) [ Asahi)
SCE Hemophan aPolysulfone DIAPES PMMA
(Temin} (Membrana) (Saxomia, BBraun) (Membrana) (Toray)
5-O-F Diafll SMC Toraysulfone Arylane Eval
( Renaselect) (Membrana) (Toray) (Hospal} [ Kawasumi)

PEG-RC APS Polyamide

(Asahi) (Asahi) Poractan (Gambro) (Gambro

Excebrane PS/PVP PES/PAA/PVP

(Terumo} PAES/PVP (Baxter)

SCE - zaponifed cdluloze ester; CDA - cellulose diacetate; CTA - cellulose triacetate; SMC - benzy cellulose; PEG-RC - polyethylenglycol gmfted cellulose;
Excebrane - vitamin E coated celluloze; PEPA - polyethersulfone



Table 6

Membrane characteristics of commercial HD membrane.

B BRAUN
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High-flux polyethersulfone

PUREMA®” H

Diapes” HF800

Helixone”

Membrane material
Wall structure

Fibre diameter (um)
Wall thickness (pm)
Cytochrome ¢
Albumin

Ultrafiltration coefficient
(ml/h mz.mmHg)

Sterilization

Ref.

PES-PVP blend
Asymmetric
200

30

0.95 £0.04
0.001 +0.001"

853+11.7°

Gamma-ray

[159]

PES-PVP blend
Asymmeltric
200

30

0.60 % 0.05"
0.005 £ 0.002

826%115°

Gamma-ray

[158]

PSU-PVP blend
Asymmetric
185

35

0.61 £0.07°
0.001 +0.001°

622 +£12.5

Inline steam

[158]

High-flux polysulfone
Toraysulfone (TS-S/U series) Asahi Polysulfone (APS)
Crosslinked PSU- PVP Polysulfone
Asymmetric Asymmetric
200 200
40 45
- 69
- Gamma-ray
[161] [162]

‘P <0.001 vs PUREMA® H; "P < 0.001 vs Diapes® HF800; P <0.01 vs Helixone®

KoMno3nTtHble meMOpaHbl

B. Braun Melsungen AG

12
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CTpykTypa Lenntono3Hon membpaHbl: CUMMETPUYHaHS

13
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CTpyKkTypa MembpaHbl NONUCYNbgOH:  BERAUN
acUMMeETPUYHaHA

P5S 6B
H-nul

Blood
Compartment

10 ym

15
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NMonuadupcynbdpoH — crnenble 30HbI MEMOpaHbI

K20 1 88Mm 208 V X108

Fig. 2. SEM images of PES hollow fiber membrane (From reference, Su et al., 2008)
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Hemodialysis International 2018

Choosing a dialyzer: What clinicians need
to know

Sabrina HAROON', Andrew DAVENPORT?

"National University Hospital, UCL department of renal medicine and “UCL Centre for Nephrology, Royal
Free Hospital, University College London, London, UK



Table 1 Definition of terms used to describe a dialyzer

Term Definition
Flux Defined as 2 microglobulin
% - .6
I_IpOHMLlaeMOCTb thaldl‘lCL

1. Low flux- <10 mL/min

2. Mid flux- 10-20 mL/min

3. High flux >20 mL/min

bno-coBMeCTMMOCTb respectively
Bio-incompatibility Sum of specific interactions

between blood and the dialyzer

KoathbnLMEHT MacconepeHoca me‘mbl.‘an.es. (;71‘. Talr)senlce ol any

. perturbations in the blood
[lpn 3agaHou nnowwaan MemopaHbl . en<61

Mass transfer-area Permeability of the mass transfer
coelficient (KoA) barrier between blood and
[napaBnmyeckas NPoOHULLA2EMOCTb dialysate pathways through
(KYO) diffusion®*
Hydraulic [ntrinsic characteristics of dialyzer
permeability that regulate the rate and amount
(KUF) of fluid flow across the dialyzer

membrane

B BRAUN
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B BRAUN
A30yka remoguanusa : OCHOBHbIE MOHATUA

= ['mgpocTtartnyeckas ynbtpadpunbtpaums

= 3aBUCUT OT TpchmeM6paHHoro AaBlieHNA — JaBJ1i€HUA MO Pa3Hbl€e CTOPOHDbI ananmsHou
MeM6paHbI. CknagbiBaeTcs U3 NONOXUTENBHOrO AaBfieHNe co CTOPOHbI KPOBU U
oTpnuuaTesribHOro Co CTOpoOHbl Anarin3arta

= [loToK - onpegensetcsd no senuunHe KY® Kak BaxHeWLLEeN XxapakTepucTuke rugpasimdieckon
NPOHMLIAEMOCTU gnanusartopa.

= Namepsaetca B M Ha 1 mm pT cT TM/[, B 4ac

* [TpoHnuaemocTb (Flux)
. onpeagensieTca rno KnupeHcy beta-2-mr > 20 Mn/MUH Unu
. KoadpdpunumeHTy npocenBanua ans 6eta-2-mr > 0,6

= KoadpbUnUMEHT SKCTpaKunm ananmsartopa

= KnnpeHc gunanmsartopa ans pasfimdHbiX TOKCUHOB

= [1nowanb MembpaHbl AnanusaTtopa

= KoA

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 19



B BRAUN

Y10 Takoe KoA~?

» [lponsseneHune koadpduumeHtTa macconepeHoca (Ko) onsa moyeBuHbl Ha
nnowanb memopaHbl (A)

 KOA — MakcumarsibHbI TeOPEeTUYECKNUN KITMPEHC OaHHOro AuanusaTtopa npu
HGecKkoHe4YHOW CKOPOCTM KPOBOTOKA M NOTOKa AuanusaTa

« 3Has KoA guanmnsatopa MOXHO onpeaenuTb KInpeHc npu nobom ckopocTu
KPOBOTOKa

» BrblpaxaeTtcs B eauHMUax MOEHTUYHbIX KIUPEHCY aAnannsatopa oObI4HO in Vitro
* <600 Mn/MyH — «>Kurynn 2101»

* 600 - 1200 mn/muH «PornbKcBareH naccart»

« > 1200 «llopLue»

> 1500 — «Peppapun»

* In Vivo KoA — Bceraa mmHumym Ha 30% HuXe, B 3aBUCUMOCTU OT penyTaumn
KOMNaHuu

* In Vivo KoA = 0,57 x KoA npounssoauTtens

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 20
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FIGURE 3.6 Relationship between blood flow rate (G;) and dialyzer blood water urea
clearance (K) as a function of dialyzer efficiency (K;A). Each isopleth (curved line) rep-
resents a different dialyzer having a different K;A value. To use the nomogram, find the
blood flow rate on the horizontal axis, then move up to the dialyzer KA being used, and
B. Braun Avitum Russland | Dr. valeriy si €ad of the expected dialyzer urea clearance on the vertical axis. Theoretical clearance

values have been adjusted to more closely reflect expected values in vivo.
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_1AB]
) g Specifications of Selected Dialyzers and Hemofilters
Performance
Surface Kyr (mL/h UreaClQz; = UreaClQ; =
Manufacturer Model Area(m?) Membrane Sterilization permmHg) 200mUmin 300 mU/min KA (mL/min)
ASAHI PAN 650X 1.3 Polyacrylontrile ETO 29.0 181 231 635
85DX 17 Polyacrylonitrile ETO 38.0 190 251 839
110DX 22 Polyacrylontrile ETO 49.0 193 260 955
APS 5508 1.1 Polysulfone Gamma 50.0 180 226 619
6508 1.3 Polysulfone Gamma 57.0 186 240 731
900S 1.8 Polysulfone Gamma 68.0 192 258 an
10508 2.1 Polysulfone Gamma 75.0 193 261 955
Rexeed 15R 15 Polysulfone Gamma 63.0 196 1,138
18R 18 Polysulfone Gamma 71.0 198 1,367
21R 2.1 Polysulfona Gamma 740 199 1,597
25R 25 Polysuffone Gamma 80.0 199 1,597
258 25 Polysulfone Gamma 80.0 199 1,597
ViE 13 13 Polysulfone-vitamin E Gamma 370 183 670
15 15 Polysuifone-vitamin E Gamma 40.0 187 755
18 1.8 Polysulfone-vitamin E Gamma 430 190 839
21 2.1 Polysuifone-vitamin E Gamma 450 192 m
B BraunAwitum Diacap LOPS10 10 Polysulfone Gamma 6.8 176 217 562
AG LOPS 10 12 Polysulfone Gamma 79 183 233 670
LOPS 10 15 Polysulfone Gamma 98 189 240 809
LOPS 10 18 Polysulfona Gamma 12.3 192 253 an

J. Daugirdas. Handbook of dialysis,
5-th editon
nepesog nog pea. B.KO.lWwuno

22
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L [ABLE |
Specifications of Selected Dialyzers and Hemofilters (continued)
Performance
Surface Kyr imL/h UreaCl0g = UreaClQ; =
Manufacturer Model Area (m?) Membrane Sterilization permmHg) 200mUmin 30 mUmin  KA(mbL/min)

LOPS 10 20 Polysuifone Gamma 13.7 194 258 1,005
HIPS 10 10 Polysulfone Gamma 340 180 223 619
HIPS 12 12 Polysulfone Gamma 420 186 238 731
HIPS 15 15 Polysulfons Gamma 50.0 190 245 839
HIPS 18 18 Polysulfone Gamma 55.0 192 250 amn
HIPS 20 20 Polysulfone Gamma 58.0 194 253 1,005
xevonta Llo10 10 Polysulfone Gamma 8.0 184 236 680
Lo 12 12 Polysulfone Gamma 9.0 189 249 812
Lo 15 15 Polysulfona Gamma 100 194 267 1083
Lo 18 18 Polysulfone Gamma 12.0 196 276 1292
Lo20 20 Polysuifone Gamma 14.0 198 281 1450
Lo23 23 Polysulfone Gamma 15.0 199 285 1614
Hi 10 1.0 Polysulfone Gamma 58.0 186 241 847
Hi 12 12 Polysuifone Gamma 69.0 191 255 1003
Hi 15 15 Polysulfona Gamma 87.0 197 272 1312
Hi 18 18 Polysulfone Gamma 99.0 198 281 1536

Hi 20 2.0 Polysulfone Gamma (1110 | 199 [287] [1725 |
BAXTER PSN 120 12 Polysynthane ETO 6.7 180 228 619
140 14 Polysynthane ETO 16 184 237 689
CA 110 1.1 Cellulose acetate ETO or 53 176 215 562

Gamma

J. Daugirdas. Handbook of dialysis,
5-th editon
nepesog nog pea. B.HO.lWuno

23



J. Daugirdas. Handbook of dialysis,

5-th editon

nepesog nog pea. B.HO.lLWuno

FRESENIUS

GAMBRO

N

Optifiux F

Polyflux

4HPS
5HPS
6HPS
THPS
8HPS
10HPS
160NR
180A
200A
200NR
250NR
505
60S
708
40

50

60

80

100
145
175
218
245
140H
170H
210H
178

08
10
13
16
18
21
15
18
20
20
25
1.0
13
16
0.6
1.0
1.4
1.8
22
14
1.7
2.1
24
14
1.7
2.1
1.7

Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysuifone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polysulfone
Polyamide blend
Polyamide blend
Polyamide blend
Polyamide blend
Polyamide blend
Polyamide blend
Polyamide blend
Polyamide blend
Polyamide blend

24

Steam
Steam
Steam
Steam
Steam
Steam
a-Beam
o-Beam
e-Beam
o-Beam
e-Beam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam
Steam

8.0
10.0
13.0
16.0
18.0
21.0
45.0
55.0
56.0
56.0

107
30.0
40.0
50.0
200
33.0
46.0
59.0
730
62.0
7190
83.0
60.0
52.0
65.0
78.0
710
83.0

170
179
186
188

198
178
185
190
170
189
193

186
191

193
195

190
217

240
252
259
266
274
277
217
286

276
278
242

267
274
261
268
282

B BRAUN
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494
604
731
781
849
945
1,064
1,239
1321
1,321
1,662
589
709
839
494
809
955
1,292
1,351
731
873
1,083
1,239
955
1,065
1,487
874
1,083



B BRAUN

SHARING EXPERTISE

NIPRO® Surelyzer 110DH 1.1 Polyethersulfone Gamma 32 187 755
PES

1500H 15 Polyethersulfone Gamma 43 195 249 1,065

190DH 19 Polyethersulfone Gamma 55 198 1,367

Sureflux  150L 15 Collulose triacetate Gamma 128 249 812
150E 15 Cellulose triacetate Gamma 205 250 824
F8 150U 15 Cellulose triacetate Gamma 298 263 1,010
150UH 15 Cellulose triacetate Gamma 50.1 270 1,145
Surelyzer 150DL 15 Polyethersulfone Gamma 16 231 637
PES
NIKKISO FLX 156W 15 Polyester polymer alloy Gamma 39 193 955
18GW 18 Polyester polymer alloy Gamma 47 197 1,233
FDX 1506W 15 Polyester polymer alloy Gamma 50 190 839
180GW 18 Polyesterpoymeralloy  Gamma 57 192 a1
J. Daugirdas. Handbook of dialysis, hevesober izl = s —

5-th editon
nepesog nog pea. B.HO.lWwuno 25



KoadhdbmumeHT npocenBaHus - BIBRAUN
BaxkHasi xapaKkTepucTUKa guanu3saropa WER———

HDOHVILI,aeMO-CeJ'IeKTI/IBHbIe MeM6paHbIZ BbIBOOAT TOKCUHbI,
COXpPaHAKT MNosrie3Hble BeweCTBa

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 [2Bage
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PasmepHocTb B 3[T

* 1 micrometer [um] = 10° m
= 0,000001m

* the human hair has an inner
diameter of approx. 70-80 ym

* 1 membrane fiber has an
inner diameter of approx.

200 pm, so it would fit 3 times
within the membrane fiber

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 27
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MacwTtabbl B 3MNT

« 1 nanometer [nm] = 10° m
* 1 nanometer [nm] = 0,000000001m = 1- billion meter

* the ratio of 1 nanometer to 1 meter is as the ratio of a hazelnut to the world

* the size of a single pore is about 2-8 nm and depends on the type of
membrane

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 28



benku KpoBu n nx pasmepbl

3-2 Microglobulin

<& il
45x2,5x2,0 nm

2795-2

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page
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OnTumanbHas CEHEHHBHO¢TB ANarin3atTopoB KceBOHTa

High Flux Sieving Coefficients

1

B-m sieving coefficient

xevonta

FX

' 0,0036

0,64

Rexeed-A

0,0014

FPolyflux

081

0,0017

0,005

- 0,004

- 0,002

- 0,001

Elisio

IS UILIngly

Ju21212072 Buina

= ,ElmanmaTopbl cepun KceBoHTa nmetoT onTnmMasibHyrO NPpoOHNUaEMOCTb U CEJIEKTUBHOCTDb

Source: ExcorLab, 20092011, unpublizhed data, measurement conditions ﬂt:n:':urding to EN 1253



Xevonta nmetot HaVIGO.ﬂbLIJYI-O rmapaBIiinvyecKyro B BRAUN

npoHuuaemocTb (super high flux dialyzer)
120

100

80

60

40

20

xevonta Diacap FXclassix  FX Polypure Biorema Rexeed Pureflux Elisio
cordiax

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page



Bbi0op auanun3sartopa

Table 2 Factors to consider when choosing a dialyzer

B BRAUN

SHARING EXPERTISE

Factors

Dialyzer specification

Dialyzer design

Membrane manufacturing and
processing

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page

Flux

Molecular weight cut-off
Molecular weight retention onset
Biocompatibility

Mass transfer-area coefficient
Hydraulic permeability

To improve diffusive clearance
To improve convective clearance

To improve absorption
To prevent clotting
Dialyzer repair

Dialyzer sterilization
Dialyzer reuse

Baffle, mechanical spaces

Capillary diameter, membrane
material

Membrane material

Reducing protein deposition
hemocompatibility using polymeric
biomaterial
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Leistungsstarke Harnstoff-Clearance®

Xevonta nmeeT npenmyLLecTBa MO KNNPEHCY MOYEBUHbI

KnnpeHc Mo4YeBUHDI

337 339 339

319 321 321

FX100 Polyflux Xenium Xenium Polyflux Polyflux

210H 210 190  Revaclear Revaclear
MAX

B Gambro M Gambro M Fresenius M Baxter

HST (ml/min] bei Q,=400; Q,=500; UF=0 ml/min
Harnstoff-Clearance bei internen Gambro Laboruntersuchungen in
Hechingen gemessen, nach EN 1283. Membranoberflachen aus tech-
nischen Spezifikationen der Hersteller.

B. Braun Avitum AG

FX 80 = 326

BHyTpeHHWe namepeHus ramopo
NcTouHuk: Bpowitopa Gambro Revaclear

B BRAUN

SHARING EXPERTISE
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Xevonta nmeeT npenMyLLecTBa NO KIIMPEHCY MOYEBUHbI  B/BRAUN

SHARING EXPERTISE

Leistungsstarke Harnstoff-Clearance®

341
337 339 339 I 329

FX100 Polyflux Xenium Xenium Polyflux xevonta xevonta Polyflux
210H 210 190 Revaclear Hi18 Hil5 Revaclear
MAX

KnnpeHc Mo4YeBUHDI

xevonta in-vitro
COOTB. K TEXHNYECKOW cneundmkaumm

M Gambro W Gambro ™ Fresenius M Baxter

HST (mU/min) bei Q,=400; Q,=500; UF=0 ml/min BHyTpeHHme N3MepeHns ra|v|6po
Harnstoff-Clearance bei internen Gambro Laboruntersuchungen in .
Hechingen gemessen, nach EN 1283. Membranoberflachen aus tech- NcTouHuK: 6p0Lm0pa Gambro Revaclear

nischen Spezifikationen der Hersteller.

B. Braun Avitum AG 35



B BRAUN
Xevonta nmeeT npenmyLiectsa no KoadULUUeHTy npocenBaHns SHARING EXPERTISE

High Flux Koad¢pmumeHTbl npocenBaHus

1 0,005
0,82
0,8 - 0,004
0,65
0,6 - 0,003
0,0027
04 AnbBymuH 0,002
KoadpdomumneHT
0,001 npocenBaHns
0,2 AnbbymuH 0,001
KoadhpmuymneHt
npocenBaHuns
0 - 0
Xevonta Revaclear

Source: EXcorLab, 2009/2013, unpublished data, measurement conditions according to EN 1283

B. Braun Avitum AG 36



B/BRAUN

NG EXPERTISE

Mup coBpeMeHHbIX remoauarnmn3HbiX MembpaH

Hu3konpoHunuaembie MeMOpaHbI LFHD

HuskonpoHuuyaemblie memopaHbl ¢ Bbicokum KoA LFHEHD

BbicokonpoHuuaemble MeMOpaHbI HFHD

[ToKpbITble MEMDpPaHBLI

Ancopbupyrowme memopaHsbl

BbicokonpoHuuaemble cenieKTuBHble memopaHbl HFHD, HDF
BbicokonpoHuLaemble MeMOpaHbl C Xxopoluen oTcevykou cpeaHux monekyn (MCO)
(YBenu4yeH pasmep rnop = HensbexHa noTtepsi anbobymuHa)

CBepxnpoHuyaembole MebpaHsbl, Unu anbbyMuH-rnpoHnyaemole memopanbl (HCO)

B. Braun Avitum AG 37



OUNATNTM3ATOPbI THERANOVA: BIBRAUN
JINTEPATYPA

Kirsch et al. 2017: “Performance of hemodialysis with novel medium cut-off dialyzers”; Nephrol Dial Transplant (2017)
32:165-172

lass”; Scientific Reports (2015)

ENABLED BY THE THERANOVA DIALYZER "

) A4 _low.pdf
Rangel et al. 2011: “Backfiltration: Past, Present and Future”; Contrib Nephrol (2011) 175: 35-45

Gayrard et al. 2017: “Consequences of increasing convection onto patient care and protein removal in hemodialysis”;
PLoS ONE 12(2)

B. Braun Melsungen AG 38


http://www.hdxtheranova.com/resources/downloads/Theranova_concept_brochure_12p_A4_low.pdf

THERANOVA BBRAUN |
HOBASA KOHLENLUMA

- ,HoBbIN® nogxon k Tepanun: HDX-"paclumpenHsin " - XOI'
o NCNosb3ya ananusartopsl theranova ¢ yBenn4eHHbIMU NopamMu

z
I e VlOes: pocTmkeHne bnaronpusiTHbIX UCxoaoB Kak u npu MN®, Ha
\ 0ObIYHbIX [ [l annapaTtax (=2 HU3Kaqa ueHa).

- [loCcTuXKeHue «oTcedkn cpegHux morsekyn» (MCO-membpaHou,
nmeroLen donbLLInM pasmMep rnop 1 crneagoBaTternbHO, ny4yllee

§§~§5 yOaneHne TOKCMHOB CPpeaHEMONEKYNAPHON MacChl. YBENUYEHUEe
e eHoMeHa obpaTHOW punsTpauum nO3BOMAET YBENUYNTD
5 B
ab KOHBEKLMIO (BHYTPEHHIO (OUNBTPALINIO) U 3a CHET 3TOr0 YBENMUYUTD
| & KITMPEHC cpedHnX MOSIeKyI.
) !.:; ”‘
o §’ - 3-3a bonblwmnx NoTepb anbbymMmnHa, 3anpeweHo UCNOoSb30BaTh
0! @f‘i npu NP (CM. MHCTPYKLMUIO N CUMBOSIbI HA 3TUKETKE).
o R
z’ng[’ - [loCcTynHa B orpaHUYeHHbIX NapameTpax nnowanm MmemopaHsbi:
— theranova 300 (1,7m?) n 400 (2.0 m?)


http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjmy8Pp96vVAhWEB5oKHXXmDlcQjRwIBw&url=http://www.businesswire.com/news/home/20170605005285/de/&psig=AFQjCNEewV6NLyukP24xQpqo9Fl7iWPKAA&ust=1501329865645093

OBPATHAA ®NJIBTPALINA
KAK 3TO PABOTAET

Pein T

____________________________________________________________________

dialyzer length

Pg: pressure blood side TMP: trans membrane
Pp: pressure dialysate side pressure

B. Braun Melsungen AG

B/ BRAUN

SHARING EXPERTISE

The pressure inside a dialyzer is always higher
at the blood inlet compared to the blood outlet.
The same is true for the dialysate inlet and
outlet.

In high flux dialyzers at some point the pressure
curves of dialysate and blood side cross each
other, which means that the TMP gets negative.
This allows dialysate to move from the dialysate
to the blood (backfiltration).

Via the balance chamber the dialysis machine
automatically recognizes this and increases the
normal filtration in order to balance the in and
outgoing fluid.

This way normal filtration volume is increased,
which increases the relevance of convection
versus diffusion.

40



THERANOVA .
BIUAHWE HA TMAPABJIMYECKYIO MPOHULIAEMOCTb

The membrane permeability depends on 3 factors:

1. The number of pores

2. The size of pores

3. The variance in pore size
The overall permeability depends on the accumulated
area of all pores (total open area)

xevonta: theranova:

» smaller pores * bigger pores

» more evenly distributed pores * less evenly distributed

* lower variance in pore size * higher variance in pore size
* higher number of pores * lower number of pores

- higher total open area - lower total open area

- higher permeability - lower permeability

MockonbKy y KceBOHTLI Bbile ruapaBnuyeckas
NPOHULLAEeMOCTb, BeNiuinHa obpaTtHoOMn
dnnbTpaumm 6yget Bbiwe

albumin

Principle drawing of xevonta membrane
Principle drawing of theranova membrane

B. Braun Melsungen AG



HAYUHbIE JOKASATEJIBCTBA
[NOTEPU AIIbBYMWNHA

Albumin removal during medium cut-off HD

In study 1, there was a moderate, but larger, total mass of
albumin removed with MCO AA [median 2.9 g (range 1.5-
3.9)], BB [4.8 g (2.2-6.7)] and CC HD [7.3 g (1.9-9.7)], com-
pared to high-flux HD [0.2 g (0.2-0.2)].

— In study 2, albumin removal with MCO AA [median 3.2 g
(range 1.9-39)] and BB HD [4.9 g (1.1-7.2)] was higher, com-
pared to high-flux HD [0.2 g (0.2-0.3)] and HDF [0.4 g (0.3- —

0.8)], tively. i
)], respectively It seems they are still unsure

Kirsch et al. 2017, p.169 themselves about the albumin

According to the study, with the theranova the losses and the consequences

patient loses up to 3.9 g of albumin per session,
which is already very high.

However in the compared HDF therapies (with FX
CorDiax) the albumin loss was only 0.4g. This is far
below of the generally known albumin losses.

Typical albumin loss in HDF is 2-5g per session (e.g.

Maduell et al. 2014) except for xevonta (around
lg/session). This indicates that the real albumin loss
with theranova might in fact be a lot higher

B. Braun Melsungen AG

B/BRAUN

SHARING EXPERTISE

DISCUSSION

During HD with the MCO dialyzer prototypes AA, BB and
CC in study 1, there was a median loss of albumin of 2.9, 4.8
and 7.3 g per treatment session, respectively. In spite of these
differences in albumin loss among the individual MCO dia-
lyzers, the tightest membrane in the MCO AA dialyzer already
achieved significantly improved FLC dearance, compared to
both high-flux HD and high-volume HDF. Also, the albumin
loss obtained with the MCO AA dialyzer was within the range
observed in HDF treatment with high-flux dialyzers [40, 41],
below transperitoneal albumin losses seen in peritoneal dialysis
[42, 43] and less than a third of what has been reported for HD
with HCO membranes [44]. Continuous 2-week treatment with
HCO HD has been shown to lead to a modest decrease in seram
albumin, without clinical symptoms of hypoalbuminemia, and
a concomitant rise in serum cholinesterase activity, indicating
increased hepatic albumin synthesis [44]. Whether long-term
treatment with MCO HD has any clinically significant effect on
serum albumin levels will have to be examined in future studies.
However, the MCO AA dialyzer may be considered to have the
most attractive benefit-risk profile of the MCO dialyzers
studied, although its long-term effects on serum albumin clearly
require further study. Based on these data, it is reasonable to
[...]
cules of between 11.6 and 45 kDa. The albumin loss during
high-flux HD and HDF in this study was lower than in some
previous reports [41, 46]. However, it should be pointed out
that these studies were conducted using different less tight
membranes, compared to the ones present in the control dia-
lyzers used in this study.

Kirsch et al. 2017, p.170f

MCO AA =theranova 42



NMOTEPW BEJIKA MNMPU I'A® TAK XE SHAYUTEJIbHbI

B/BRAUN

SHARING EXPERTISE

Table 4. Comparison of solute mass eliminated

FX 60 FX CorDiax 60 value
Table 3. Comparison of reduction r: £
BUN, g 13.85+4.72 13.93+4.79 0.86
FX 60
Phosphate, g 1.13+0.47  1.10+£0.40 0.57
BUN 84.89+4.5,-Microglobulin,g ~ 0.24+0.09 0.26+0.09 0.0006
Phosphate 65.30+£12.° difference 8.3%
ﬁi'M‘frgglOb‘ﬂ‘“ o1 '3Of4°8‘Myoglobin, mg 1.51+0.76 1.83+0.89 0.0017
yograpin 28:6012.] difference 21.2%
Prolactin 56.91+13.(
a;-Microglobulin 13.60+ 12.:Prolactin, mg 0.14+£0.08 0.17+0.13 0.02
a;-Acid glycoprotein ~ 10.85+10. difference 21.4%
Albumin 6.89+7.24 1bumin, g 3.01£2.37 4.25+3.49 0.03
Total protein 5.42+7.6¢ difference 41.2%
Total protein, g 8.21+4.03 9.76+4.50 0.13

B. Braun Melsungen AG

difference 18.9%



JaKknw4veHue

Mup ouanusHbiXx meMOpaH
buocoBmecTUMbIE NONMMMEPHbIE MeMBpPaHLI FTIoY-doriakc no-rnpexxHemy
BOCTpPeOOBaHbl Y OTAENbHbIX KaTeropmn 60MbHbIX

HeT npobrnem c yoaneHnem marnbiX MOJSIEKYS, 3a UCKITOYEHMEM MeMbpaH HN3KOro
KayecTBa

Bce bonblie Hay4YHbIX JaHHbIX 3a UCMOSIb30BaHMe MeMbpaH xan-donakc n '[P oH-
namnH (obsasarenbHoe ycrosue — yrnbTpadncToei gnanmsart!!l)

MembpaHbl xan dniakc 3aBoeBanu mmp (gons cebilie 80%)

KoadphdunumeHT npocemBaHua ansa cpeaHmnx Monekyrs n KnmpeHc deta-2-MI
CTAHOBATCHA BaXXHbIMU KOMMNOHEHTaMK BbIbopa MeMbpaHbl Xxan-doriakc

Bbicokun KY® Heobxoamm Ang AOCTUXKEHUSA LerneBoro KOHBEKLMOHHOIo oobema

BbiCOKONpoHULUaeMbIe CeNeKTBHblE MeMDpaHbl aAnanmnsaTtopoB KceBoHTa
obecrneudnBatloT Hanbonee WNPOKUIN CriekTp npumeHeHuna (XPI'Ad c 6onbimnm
00beEMOM BHYTpeHHeN ounbTpaumu, ['AP- oHManH C BbICOKUM KOHBEKLIMOHHbLIM
00bLEMOM), NPU 3TOM MUHUMUINPYS NOTEPU anbbyMuMHa.

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 44
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MemOpaHbI OyayLlero — CUIIMKOHOBbIE MeMOpaHbl AJ1Ii HOCUMOW MOYKMW

Nanoporous Membrane Robustness / Stability
In Small Form Factor Microfluidic Filtration System

Dean G. Johnson Member, IEEE, Sabrina Pan, Andrew Hayden, James L. McGrath

Figure 2: Two-chip
‘Blood-side’ sh s |
divides fluid t Pressure

el | ransducers |

surface of the ¢ Lo i : ! r
collected from ‘ SN
exits the single Pumped Fluaid
Similar fluids Dialyzer 2

across the smo
chip.
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MembpaHbl Oyaywero — CUNIMKOHOBbLIe MeMOpaHbl AN HOCUMOW MOYKY

Modification of Nanoporous Silicon Nitride with Stable and
Functional Organic Monolayers

Xunzhi LiT, Dean Johnson*, Wenchuan Ma', Henry Chung?*, Jirachai Getpreecharsawas?
James L. McGrath*’, and Alexander A. Shestopalov'

PEG-NPN Membrane

200 nm

x50000 SOO0nNnm
HOI

#8295 iILFASER 4

512 x 51z

Chem Mater. 2017 March 14; 29(5): 2294-2302. doi:10.1021/acs.chemmater.6b05392. 46
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and learn more at
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