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Microchip catheters with maximum precision
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The multi-modal neuromonitoring performed with the measuring catheter in the
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ICP is measured using semiconductor pressure sensors. The quenching process of
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Clinical advantages:

NEUROVENT VP 16
Parenchymal pressure, temperature and p, 0, measurement in one catheter

Easy handling via Plug & Play system — no catheter calibration required

Direct connection without an intermediate monitor to the patient monitor

(Except NEUROVENT-PTO/-PTO 2L/-PTO 2L BOLT and -TO)

Compatible with all standard patient monitors

MR conditional at 1,5 T and 3,0 T' — no surgical intervention and disposition

of the catheter required

Easy monitor change without measurement loss of ICP is possible using zero

point simulator (NPS2)
Excellent measurement stability and linearity

NEUROVENT precision pressure catheters are used to perform the following measurements: Reproducible pressure curve rendition with highly accurate rendering capabilities
of fine structures for wave analysis
Parenchymal > NEUROVENT-P / NEUROVENT-PX

Parenchymal ICP measurement

Range suitable for all applications (parenchymal, ventricular, epidural)

Centimeter scale (numeric every 5 cm and BOLT-mark)
- NEUROVENT-P-TEMP / NEUROVENT-PX-TEMP

Parenchymal ICP and temperature measurement
Indicated within non-clinical laboratory tests

- NEUROVENT-PTO

Parenchymal ICP, temperature and p, O, measurement

-> NEUROVENT-TO
Parenchymal temperature and p,O, measurement RAUMEDIC precision multiparameter catheters prevent measuring errors:

A Opening of CSF-Drainage ¥ Closing of CSF-Drainage

Ventricular - NEUROVENT

30

Ventricular ICP measurement and CSF-Drainage

A———V 30 A v
-> NEUROVENT-TEMP 20 ’ L lYl“m‘% ;
. ' ' ‘ ‘ ! 20 \"J‘ uioem
Ventricular ICP and temperature measurement with CSF-Drainage 1o MM«NM{M M!wm“ J'Hw‘J‘\N‘WWWW\"W”M‘J‘W\'Jl"m‘]’ Y
. ‘ Yl BRI G R TV
_ gl o )
-> NEUROVENT-Sleeve Housing Q .
Ventricular CSF-Drainage and parenchymal ICP measurement mm Hg 30 seconds mm Hg 30 seconds
-> NEUROVENT VP 16 o5 = = = = = N
, . . H s S g g H s
Ventricular CSF-Drainage and parenchymal ICP measurement, neuro-navigable time
Figure 1. Pressure measurement with Figure 2: Comparison catheter Figure 3: NEUROVENT
slit ventricles
Epidural -> NEURODUR
Epidural ICP measurement
1) Precise measurement of the pressure variation 2) Opening and closing of a CSF-Drainage: 3) Continuous, artefact-free measuring of
~> NEURODUR-TEMP (red curve) using RAUMEDIC-NEUROVENT Measurement using a ventricular catheter the ICP using RAUMEDIC-NEUROVENT.
Epidural ICP and temperature measurement in comparison with measurement using a with an external transducer. The jump in Figure 3
catheter with an external transducer (blue pressure upon opening of the CSF-Drainage
curve); the latter reveals failures and incorrect represents an artefact. Figure 2

measurements. Figure 1
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Microchip catheter program

Parenchymal measurements

Technical data

Pressure measurement range -40 bis +400 mmHg
(-5,3 bis 53 kPa)

Upper cut-off frequency 20,000 Hz (-3 dB)

Catheter material Polyurethane

Measurement range
temperature sensor

+25 °C bis +45 °C

Pressure sensitivity 5 pV/V/mmHg

Measurement* range p 0, 0-200 mmHg

Electrical catheter length (tip to connector)

— Parenchymal approx. 55 cm
- Ventricular approx. 55 cm
— Epidural approx. 55 cm

* Measurement accuracy + 2,5 mm; Hg p,0, (for < 120 mmHg p,0,)

Zero Drift Pressure

@ Deviation 0,6 mmHg after 5 days*

rigid internal guide wire

Product Version Dimension Article number
NEUROVENT-P ICP 5F 092 946-001
NEUROVENT-PX ICP 5F 091 580-001
NEUROVENT-P-TEMP ICP + temperature 5F 094 268-001
NEUROVENT-PX-TEMP ICP + temperature 5F 091 431-001
NEUROVENT-PTO Treatment KIT ~ Catheter + BOLT KIT PTO + DRILL KIT CH5  5F 096 274-001
NEUROVENT-PTO ICP + temperature + p O, 5F 095 008-001
delivered with BOLT-DRILL KIT PTO 092 380-001
NEUROVENT-PTO 2L ICP + temperature + p O, 5F 095 108-001
NEUROVENT-PTO 2L BOLT ICP + temperature + p,0, 5F 095 308-001
delivered with BOLT KIT PTO 2L 096 076-001
and DRILL KIT CH9 091 668-002
NEUROVENT-TO Temperature + p,0, 3F 095 908-001
delivered with BOLT-DRILL KIT PTO 092 380-001
NEUROVENT-TO Treatment KIT Catheter + BOLT KIT PTO + DRILLKIT CH5 3F 096 284-001
Ventricular measurements
Product Version Dimension Article number
NEUROVENT ICP + drainage, with stylet 9F 092 956-001
NEUROVENT 6F ICP + drainage 6F 094 678-001
NEUROVENT-IFD-S ICP + drainage rigid 9F 091 678-001
internal guide wire
NEUROVENT-IFD-R ICP + drainage rigid 9F 095 317-001
internal guide wire
NEUROVENT-Sleeve Housing ICP + drainage, with sleeve housing 9F 091 576-001
(ventricular + parenchymal) Ventricle drainage, ICP in the parenchyma
NEUROVENT VP 16 ICP drainage, neuro navigable 9F 096 704-001
(ventricular + parenchymal) Ventricle drainage, ICP in the parenchyma
NEUROVENT-TEMP ICP + drainage + temperature, with stylet ~ 9F 094 278-001
NEUROVENT-TEMP-IFD-S ICP + drainage + temperature 9F 094 288-001
soft internal guide wire
NEUROVENT-TEMP-IFD-R ICP + drainage + temperature 9F 095 327-001

Epidural measurements

Product Version Dimension Article number
NEURODUR ICP 5,8 x 2,1 mm (measurement head) 092 976-001
NEURODUR-TEMP ICP + temperature 5,8 x 2,1 mm (measurement head) 094 298-001

* Bench test assessment of the new RAUMEDIC NEUROVENT-P ICP sensor: a technical
report by the BrainIT group Citerio G., Piper I, Cormio M., Galli D., Cazzaniga S.,
Enblad P, Nilsson P, Contant C., and Chambers I., BrainIT Group Acta Neurochirurgica
(Wien). 2004, Aug; DOI: 10.1007/500701-004-0351-z

NEUROVENT-P

NEUROVENT-IFD-S

NEURODUR
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Accessories for transferring

measurement values to the

patient monitor

Accessories overview

Product Description Article number
ICP-TEMP-Cable Connecting cable between ICP catheter and zero point simulator NPS2 094 328-001
|ICP-TEMP-Adapter Adapter between zero point simulator NPS2 and patient monitor 094 323-001
ICP-TEMP-Adapter Philips/HP Adapter between zero point simulator NPS2 and patient monitor Philips/HP 094 047-001
NPS2 Siemens/Drager Infinity Adapter cable to Siemens/Drager Infinity patient monitor 092 627-001
NPS2 Philips/HP Adapter cable to Philips/HP patient monitor 092 637-001
NPS2 Nihon Kohden BSM 41xx Adapter cable to Nihon Kohden BSM 41xx patient monitor 094 716-001
NPS2 GE/MARQUETTE Adapter cable to GE/MARQUETTE patient monitor 093 807-001
NPS2 Spacelabs Adapter cable to SpaceLabs patient monitor 091 715-001
NPS2 Fukuda Denshi Adapter cable to Fukuda Denshi patient monitor 096 003-001

Zero point simulator NPS2 for further monitor types upon request

Clinical advantages:

- Direct connection to the patient monitor without ICP monitor

- Easy handling via Plug & Play system — no calibration required

- Easy monitor change without measurement loss of ICP is possible

using zero point simulator (NPS2)

Measuring chain from the catheter g

to the patient monitor

ICP-TEMP-
Cable

NPS2 available for all

standard monitor types

(NN 4
D
‘ & RAUMEDIC ‘
)F mrr?Hg . -
I a | ’
NPS 2
Patient monitor
ce
o ~—

) |



World’s u

nigque telemetric

through the closed scalp.
Together with the RAUMED Home ICP, the data can be continuously collected at the
patient’s home and daily routine. In the clinical setting, the MPR 1 DATALOGGER or
RAUMED NeuroSmart is still available in combination with the reader TDT1 readP.

Clinical advantages:

>

Wireless communication with the

completely implanted telemetric catheter

Data acquisition using RAUMED Home
ICP, MPR 1 DATALOGGER or RAUMED

NeuroSmart

Continuous intracranial pressure
measurement (ICP) over the entire

application period
USB data transfer to PC/laptop possible

Use of the telemetric catheter for up to

3 months

ICP measurement NEUROVENT®-P-tel

For parenchymal ICP-Measurement, RAUMEDIC offers the transdermal telemetry system.
The telemetric pressure catheter, NEUROVENT-P-tel, is completely implanted below the

scalp onto the cranial bone, where it measures the ICP and wirelessly transmits the data

Product Description Article number
NEUROVENT-P-tel Parenchymal telemetry catheter 096 504-001
DRILL KIT CH5 Drill bit for NEUROVENT-P-tel 091 878-002
RAUMED Home ICP Data recording and storage (outpatient sector) 096 804-001
Reader TDT1 readP RFID reader for communication with the telemetry catheter 096 524-001
MPR 1 DATALOGGER Data recording and storage (inpatient sector) 094 474-002
RAUMED NeuroSmart Data recording and storage (inpatient sector) 095 284-001

EXCELLENCE
AWARD

NEUROVENT-P-tel

Parenchymal telemetry catheter

- 5F catheter tube

- Overall length of the implant: 30 mm

- Ceramic housing

- MR conditional at 1,5 Tand 3,0 T

" Indicated within non-clinical laboratory tests

Reader TDT1 readP
RFID reader for communication with the telemetry

catheters

- Telemetric capture of pressure measurement values

- Connection to the MPR 1 DATALOGGER or

NeuroSmart

MPR 1 DATALOGGER
Data recording and storage of pressure measurement

for the inpatient sector

- Simple and safe operating interface

- Display of curve and trend graphs

- Analog output and USB interface

- Mains/battery operation

RAUMED Home ICP
Data recording and storage of pressure measurement

for the outpatient sector

- Mobile acquisition and continuous recording

of ICP values

- Storage of the data over the application period

- ldentification of the individual activities

- Easy handling

- USB interface

- Battery operation

NEUROVENT-P-tel

Reader TDT1 readP

MPR 1 DATALOGGER

RAUMED Home ICP

\C
(e} RAU\\:/‘ED

o/ iy
/0
a -

RAUMED Home ICP° 4

usB




Oxygen partial pressure measurement NEUROVENT-PTO NEUROVENT-PTO

One catheter — Three measurement functions
NEUROVENT®-PTO > icp

- Temperature

Oxygen partial pressure measurement records the available oxygen in the brain tissue. This ensures 2> p,0,

possible cerebral damage is quickly detected and appropriate measures for the avoidance of cerebral

ischaemia can be taken.

NEUROVENT-TO NEUROVENT-TO
S : Catheter for measuring temperature and p, O
Clinical advantages: 9 temp P,

Parenchymal pressure, temperature and p, O, measurement in one catheter

Easy handling via Plug & Play system — no calibration required

No oxygen consumption by the O, sensor NEUROVENT-PTO 2L NEUROVENT-PTO 2L BOLT

: . . Unique catheter for craniotomies which measures
No refrigeration required

S ICP, temperature and p,O,
Data recording and storage using MPR2 logO DATALOGGER or NeuroSmart logO \‘

NEUROVENT-PTO 2L BOLT

Data display using EASY logO o . ) o
Similar measuring catheter with application of

BOLT KIT PTO 2L and a microdialysis catheter

BOLT KIT PTO 2L BOLT KIT PTO 2L >
Two lumen BOLT for safe and functional implantation
of the NEUROVENT-PTO 2L BOLT and a microdialysis
catheter
MPR2 logO DATALOGGER EASY logO
- Mains operation yes yes
- Rechargeable battery yes no
- 2 x Analog output
yes yes
(Transfer of pressure value)
Product Version Dimension Article number
- USB interface yes no NEUROVENT-PTO ICP + temperature + p,O, 5F 095 008-001
delivered with BOLT-DRILL KIT PTO 092 380-001
- Data storage yes no
NEUROVENT-PTO Treatment KIT ~ Catheter + BOLT KIT PTO + DRILL KIT CH5 SF 096 274-001
- Curves yes no NEUROVENT-TO Temperature + p,0, 3F 095 908-001
delivered with BOLT-DRILL KIT PTO 092 380-001
> Possible display of NEUROVENT-TO Treatment KIT Catheter + BOLT KIT PTO + DRILL KIT CH5 3F 096 284-001
—-ICP yes yes
NEUROVENT-PTO 2L ICP + temperature + p,0, 5F 095 108-001
-p.0O es es
P, y y NEUROVENT-PTO 2L BOLT ICP + temperature + p,0, SF 095 308-001
— Temperature yes yes
BOLT KIT PTO 2L Only for NEUROVENT-PTO 2L BOLT CH9 096 076-001
—ICPA yes yes -
DRILL KIT CH9 Drill bit for NEUROVENT-PTO 2L BOLT CH9 091 668-002
— ART yes no )
EASY logO Data display 095 264-002
- CPP yes no ,
MPR2 logO DATALOGGER Data recording and storage 095 254-002

12 RAUMED NeuroSmart logO Data recording and storage 095 294-001
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RAUMED® NeuroSmart and
RAUMED® NeuroSmart logO

The RAUMED NeuroSmart is available for the visualization and storage of ICP and ICPT measurement
data. In another version, the RAUMED NeuroSmart logO, the oxygen partial pressure p O, can also

be recorded and visualized.

RAUMED NeuroSmart logO

2020-01-06
15:24:04
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Display of OR , PR, and CPP_,
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po2 255 - Colored touch-screen display

PRx -0.10 1 - Colors can be set individually
ICP1  10.2

~> Calculation of PR ,
CPPopt it OR and CPP__

t

- Various scaling options

- Display of the curves

Regression curve CPP_ and trend data

- 2 USB interfaces

(USB stick and PC connection)

Live data
- Screenshots can be saved

&0kt 5 5 directly on a USB stick

test

O& o fl R P

(]
1<)

Live Graph View

Connections RAUMED NeuroSmart logO

2 USB interfaces




General information

Display LCD, color, 10-inch

Trend display Selectable via menu

Alarm limits Selectable via menu
Dimensions Approx. 310 x 225 x 150 mm (W x L x D)
Mass Approx. 2,86 kg with battery and stand holder*

Power supply Internal battery with power adapter

Service life = 4h (charged, battery as new, all channels occupied)

Device features

- Invasive pressure (2 x)

> Telemetry pressure (1x)

- Oxygen partial pressure (1x) (only RAUMED NeuroSmart logO)

- Temperature (2x ICT)

- Analogue outputs (2 x)

- USB interfaces (2 x)

- Analogue Rec output (1x)

Product Product Article number
RAUMED NeuroSmart Data recording and storage 095 284-001
RAUMED NeuroSmart logO Data recording and storage 095 294-001

Accessories
NeuroSmart Article number
ICP-TEMP-Cable 094 328-001
RAUMED DataView* 296 900-001
USB-Cable* 283 949-001
Power adapter NeuroSmart 284 037-001
REC-BNC-Cable NeuroSmart* 096 096-001

*No medical product according to MPG and EU-VO 2017/745.

NeuroSmart logO

Article number

Cable PTO 095 624-001
Cable LWL 095 657-001
ICP-TEMP-Cable 094 328-001
RAUMED DataView* 296 900-001
USB-Cable* 283 949-001
Power adapter NeuroSmart 284 037-001
REC-BNC-Cable NeuroSmart* 096 096-001




RAUMED® DataView Accessories for all devices

Using the PC software RAUMED DataView?, the recorded and saved data on the MPR 2
. . . MPR 1 logo Neuro RAUMED
RAUMEDIC devices according to the table on the right, can be transferred to a desktop/ DATA- DATA- Easy Neuro Smart Home
laptop for visualization. Product Article number LOGGER LOGGER logO Smart logo ICP
Cable PTO 095 624-001 X X X
Requirements for installation: Cable LWL i X X X
. X X ICP-TEMP-Cable 094 328-001 X X X X
> Windows 7, 8, 8.1 or 10 operating system - PCnternet connection not necessary
S o ) _ ICP-TEMP-Adapter 094 323-001 X X
- Installation via license code - Installation via download link or USB stick
Main power adapter EASY logO 284 017-001 X
Wide range power adapter MPR 1/2 284 027-001 X X
- Stand holder DATALOGGER 283 957-002 X X X
& &+ W M m & & P ©)
e e e e e A DD Table stand DATALOGGER 283 959-002 X X X
%h}r&tkn—lmmm; -x e e s s -
@ om 4 Trend B RAUMED DataView* 296 900-001 X X X X X
(£ ART 150
. i . USB-Cable* 283 949-001 X X X X
[ cpp it =
4 Cuve = 4 Power adapter NeuroSmart 284 037-001 X X
9 080000 120000 Z Lt . 50 B Q
% Q é]:,c:: - 194540 100502 104314 190346 14518 101520 £ g Rec-BNC-Cable NeuroSmart 096 096-001 X X
B | ||| e B Wide range power adapter RAUMED Home ICP 096 814-001 X
Il"l III Il 21 il Device bag RAUMED Home ICP 096 824-001 X
o%‘«%“’“a‘f’“:ﬁ%»‘ﬁQ«&bt‘fﬁﬁ‘”gﬁv;“éﬂﬁl’%%’i»&“ EPDRIEDDRIEINIIE 2 4
o o1 o] 105 | USB-Cable RAUMED Home ICP 096 834-001 X
© ikice s camet sekicion) Mo i1s ‘ 19:1‘3:10 19’,\‘3:12 19:1'3:\4 l?:lI):lG 19:1I}:18 19:\'3:20 U
O Swscdomrmmmentes ___ et by
© Smmiaton [RBB0415 | o [FEDTHHT e 18 ry
Connecting cables from device
to patient monitor
Cable DATALOGGER GE/MARQUETTE 094 858-001 X X X X X
Cable DATALOGGER Philips/HP 094 868-002 X X X X X
Cable DATALOGGER Siemens/Drager Infinity 094 878-002 X X X X X
Benefits
Cable DATALOGGER SpacelLabs 094 967-001 X X X X X
S Display of ICP temperature, p,0 and ART on the PC Cable DATALOGGER Nihon Kohden 41xx 095 017-001 X X X X X
' 1 P~
- Extended display of PR, OR und CPP
X X opt
. . Transducercables between device
- Representation of the curves, the trend and the live data )
and disposable transducer
> Comparison of several curve data Transducercable DATALOGGER Smiths Medical 094 908-001 X X X X
Transducercable DATALOGGER Medex MX 960 095 974-001 X X X X
> Data export to CSV, EDF, datalogger format and .pdf Transducercable DATALOGGER Edwards TRUWAVE 096 036-001 X X x x
. Transducercable DATALOGGER Becton Dickinson 096 046-001 X X X X
- A detailed management system of the measured values
Transducercable DATALOGGER Combitrans 096 664-001 X X X X
- Extensive filter functions for data search
- Creation of histograms of the data transferred
- Entering comments for special events
Product Description Article number
RAUMED DataView Software for visualization of measurement data on PC 296 900-001
18 19

— *No medical product according to MPG and EU-VO 2017/745. —
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BOLT KIT advantages:

- Suitable for all imaging methods
- Low BOLT height

> Self-cutting thread with sealing function

BOLT CH9

BOLT CH5

Screw-in tool

RALK-Hand Drill, autoclavable

—

RAUMEDIC —
BOLT KIT and DRILL KIT

Safe and functional fastening of the catheter is
achieved using the BOLT KIT. Other accessories for
catheter application are the RALK-Hand Drill and
the DRILL KIT.

BOLT-DRILL KIT components

BOLT KIT components:

Polymer screw with seal
Fixing cap

Dura opener

Screw-in tool

DRILL KIT components:

Drill bit with stopper

B Allen key
Product Description Article number
BOLT KIT CH5 For parenchymal catheters 091 868-002
DRILL KIT CH5 For BOLT KIT CH5 091 878-002
BOLT-DRILL KIT CH5 Set for parenchymal catheters 091 888-001
BOLT KIT CH9 For ventricular catheters 091 688-002
DRILL KIT CH9 For BOLT KIT CH9 091 668-002
BOLT-DRILL KIT CH9 Set for ventricular catheters 091 898-001
BOLT KIT PTO Only for NEUROVENT-PTO/-TO 096 026-001
BOLT-DRILL KIT PTO Set for NEUROVENT-PTO/-TO 092 380-001
BOLT-DRILL KIT VP 16 Only for NEUROVENT VP 16 and 092 969-001
NEUROVENT-Sleeve Housing
RALK-Hand Drill Autoclavable drill 231 584-002

RAUMEDIC -
Tunneling Sleeve

The Spliceable Tunneling Sleeve and the Tunneling
KIT are application accessories for the subcutaneous
tunneling of the RAUMEDIC catheters and are

intended for single use.

Spliceable Tunneling Sleeve

- Chamfered sleeve for low resistance application

- Coloured tear-off strip for easy removal of the

Tunneling Sleeve

Product Article number

Spliceable Tunneling Sleeve CH8 090 506-002
(for parenchymal catheters)

Spliceable Tunneling Sleeve CH12 090 717-001
(for ventricular catheters and the NEUROVENT-PTO 2L)

Tunneling KIT

- Fir tree connection for a secure hold of the

Tunneling Sleeve

Product Article number

Tunneling KIT CH8 090 516-001
(for parenchymal catheters)

Tunneling KIT CH12 090 727-001
(for ventricular catheters and the NEUROVENT-PTO 2L)

Advantages:

- Sharpened trocar tip

> Tunneling Sleeves made of biocompatible,
polymer material — in-vitro tested according
to DIN EN ISO 10993-1

Spliceable Tunneling Sleeve

Tunneling KIT
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VENTRICULAR CATHETER CSF-Drainage

1-lumen tunneling version /

Comparison of material properties of the disposable ventricular catheter

SEM* image of the RAUMEDIC PU SEM* image of a standard ventricular

ventricular catheters**: catheter, typically of silicone

Smooth surface structure of the RAUMEDIC

RAUMEDIC — disposable ventricular
C a t h ete rS catheter made of polyurethane *: :’?A,;;E,zrlztl:g:elmmn microscope

The catheters are used for external ventricular drainage (EVD).

Product Version Packaging Article number

Ventricular catheter CH9 /300 mm tunneling version 10 pcs/ pack 870 772-001
VENTRICULAR CATHETER, 1-lumen tunneling version CSF-Drainage 15 pcs / pack 095 377-002

Spare bag for CSF-Drainage 10 pcs / pack 095 424-001
- Including trocar, stylet, Luer connector, butterfly and clamp

Spare filter for CSF-Drainage 10 pcs / pack 095 568-001
- Compatible with all standard pressure transducers Ventricular catheter 1-Lumen CH9 /300 mm (long) 5 pcs / pack 871621-002

Ventricular catheter 1-Lumen CH9 /200 mm (short) 5 pcs / pack 871 871-002
> Polyurethane catheter 30 cm long Ventricular catheter 2-Lumen CH9 /300 mm (long) 5 pcs / pack 871 631-001

Ventricular catheter 2-Lumen CH9 /200 mm (short) 5 pcs / pack 871 881-001

- Length scale provided

CSF-Drainage

- System for draining and collecting CSF C | | N | Cca I a dva nta g es:

- Accessories:

Replacement bag and filter for CSF-Drainage User-friendly application

Easy application using BOLT or Tunneling Sleeve

Immediate liquor checking through transparent catheter tube

Reliable location identification due to titanium ball or X-ray contrast strips

Compatible with all standard pressure transducers
Kink-resistant

1- and 2-lumen catheters also available
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Service Worldwide!
RAUMEDIC Brain Competence

RAUMEDIC

— Lifeline to Health ——

RAUMEDIC AG
Hermann-Staudinger-Str. 2
95233 Helmbrechts

Germany

Tel: +49 9252 359-0

Fax: +49 9252 359-513333
neuromonitoring@raumedic.com

www.raumedic.com/neuromonitoring
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