“TORAY’

Type TS-1.3S TS-1.6SL  TS-1.8SL  TS-2.1SL TS-1.3U TS-1.6UL  TS-1.8UL TS-2.1UL
Housing Material Polycarbonate
Fibers Material Polysulfone
Inner diameter (um) 200
Membrane thickness (um) 40
Effective surface area (m?) 13 1.6 1.8 2.1 1.3 1.6 1.8 2.1 H | | F b D | |y
Potting Material Polyurethane O OW I er I a Ze r
Sterilization Gamma-ray Irradiation
Blood Volume (mL) 84 95 105 124 85 95 108 125
Clearance in vitro (mL/min)* TO ra yS u H:O n e — S E R | E S
Urea 193 195 198 198 193 196 198 199
Creatinine 187 193 195 195 185 192 196 197
Phosphate 179 192 194 195 180 193 196 196
Vitamin B12 140 156 164 168 140 162 167 171
Inulin 104 124 129 138 110 131 140 142
UFR in vitro {mUl/hr, at 13.3kPa (100mmHg)}** 4,400 4,900 5,000 5,200 4,300 4,900 5,100 5,500
Max. TMP {kPa (mmHg)} 66 (500)

* Clearances are measured with agqueous solution. Qs: 200 +4mL/min, Qo: 500 +10mL/min, Qr: 10 £2mL/min, Temp.: 37 £1°C
**UFRs are measured data with bovine blood. (Ht 30 £2%, TP 6 +£0.5g/dL) Qs: 200 +4mL/min, TMP: 13.3 +1.3kPa (100 +10mmHg), Temp.: 37 +1°C
"Instructions for Use" should be read thoroughly prior to the use of these medical devices.

Specifications and designs are subject to change without notice for improvements.
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A: TEM
(Transmission
Electron Micro-
graph)

Inner surface

Outer surface

v Y C: Inner surface
(2um x 2pm)

‘ Table 1

Water content  Tortuosity Thickness  Pore diameter  Pore length F‘-
b (%) , (um) _(nm) (bm) ol
Membrane sin Support Skin Support Skin Support  Skin Support
layer layer layer layer layer layer layer layer
Toraysulfone 27 70 1.13 1 2 38 8.8 418 40.3
A1l 31 70 1.73 1 3 42 11 494 47.2
A2 42 73 1.14 1 7 38 9.5 499 46.0
A3 47 77 1.80 1 2 38 13.0 699 41.6
Fig. 2 A2 membrane A3 membrane Toraysulfone TS

(y-ray irradiation)

(Steam autoclaving)

(y-ray irradiation)
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Toraysulfone—Excellent Polysulfone Membrane—

Sharp Molecular Weight Cut-off

Polysulfone membrane has an asymmetric membrane structure
with high solute removability and ultrafiltration.
Fig. 1 shows, A: TEM observation on membrane section, B and
C: AFM observation on membrane surface. All of them show the
asymmetric pore structure of the membrane.
Table 1 is a comparison of each polysulfone membrane struc-
ture by nanoscopic characterization using Atomic Force Micro-
scope.
The result suggests that Toray Toraysulfone has the following
characteristics compared to other polysulfone membranes.
1.Substances can pass easily through the membrane because
of its thin skin layer, small tortuosity and short pore length.

2.Larger molecular weight substances such as albumin do not
easily pass through Toraysulfone membrane because of its
low water content and small pore at skin layer.

Toray polysulfone’ Toraysulfone” has an optimal membrane
structure among high-flux polysulfone membranes.

Crosslinked Structure of PVP in Toraysulfone Membrane

Polyvinylpyrrolidone (PVP) in Toraysulfone membrane is crosslinked
during +y-ray sterilization, and less PVP is eluted from membrane.

Fig. 2 is an observation of three differ-
ent polysulfone membranes after soaking
in DMACc (solvent for polysulfone).

B ort PVP dissolves away together with poly-
Layer sulfone in A2 and A3 membrane. However
crosslinked PVP in Toraysulfone remains as
a transparent structure.

Crosslinked PVP in Toraysulfone remains
even in the solvent.

Toraysulfone has less elution of PVP
compared to other membranes.

d Skin Layer

Spacer Yarns

Toraysulfone hollow fibers are covered by’ Spacer yarns” as
shown in Fig. 3.

Spacer yarns facilitate the dialysate to flow uniformly around
the hollow fibers and to reduce the’ mass transfer resistance in
dialysate side”
without affecting
a pressure drop in
the dialysate com-
partment.

¥

Spacer yarns
help to enhance
the efficiency of
dialysis.
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Helical Slits Structure

Toraysulfone TS series has specially designed baffle structure
with helical slits, in order to obtain the uniform flow of dialysate.
(Fig. 4)

In this new design, the baffle was arranged so as to surround
both ends of the fiber bundle. The dialysate uniformly penetrates
into the fiber bundle from surrounding slits.

Uniformity of dialysate flow in the new Toraysulfone TS series
can be observed by X-ray CT scan as shown in Fig. 5.
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Clinical Evaluation of Clearance

Clearances of new Toraysulfone TS series and BS series (current
product) were compared in 8 end stage renal disease (ESRD) pa-
tients (crossover study).

Clearances of phosphate and a.1-MG in TS series were signifi-
cantly higher than BS series. (Fig. 6)

In comparison of clearances in 6 ESRD patients (crossover
study) between TS series and another polysulfone dialyzer (APS),
clearances in uric acid and a.1-MG were also significantly higher in
Toraysulfone TS series. (Fig. 7)
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0 “ Performance and Proven Biocompatibility

Comparison of Biocompatibility

Significant change in C3a and leukocyte counts were observed
with FB (CTA membrane). In contrast, less significant changes
were observed with Toraysulfone membrane. This suggests that
the Toraysulfone membrane has better biocompatibility than that
of FB. (Fig. 8, 9)
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