Background information about the new non
Invasive home care ventilator

VENTIlogic

from Weinmann



VENTIlogic

The unique intelligent
NIV device with

Weinmann -patented
TA- mode for timed -
adaptive ventilation
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The aim of NIV:

The Challenge:
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VENTIlogic Project

Unloading the respiratory pump by means of
controlled ventilation.

Patient’s asynchronous breathing in controlled modes leads
to fighting the ventilator and increasing patient’s workload.
The result: lower patient therapy compliance.
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VENTIlogic Project
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Obijective:

Problem:
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Principle

Unloading the respiratory pump is the primary
target when treating patients with ventilatory
iInsufficiency. The ventilator should take over the
work of breathing as much as possible.

(at least at low
pressure levels)

Mode S (spontaneous) T (timed)
Muscular relief low (40%) high (90%)
Patient compliance | high low
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Overview of ventilation modes

 Modes with partial respiratory
relief

Modes with total respiratory relief
(without counter-breathing)

 Bi-level S
 Bi-level ST
— low backup frequency
— low effective pressure
« PSV
— Pressure support ventilation
o SX, SXX

— targeted inspiration and
expiration time

TA (timed-adaptive) ventilation
Bi-level T
Bi-level ST

— high backup frequency

— high effective pressure

— switched off exp. trigger

PCV

— Pressure-controlled ventilation
VCV

— Volume-controlled ventilation
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Principle

Workload:

WOB =

P x dV

4 Volume

C

T-Mode

/

Optimal take-over of WOB
(work of breathing) by the
ventilator in time-controlled
mode (T = Timed).
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Principle

4+ Volume
Theory of work of
breathing in triggered
@ mode (S = Spontaneous)
/ as initiator of breath.
A
S-Mode i
v % Patient work
77 / D Ventilator work
| |

>
| |
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Principle

+ Volume Actual work of breathing in

triggered mode through O,
consumption by respiratory
muscles and completion of
entire respiratory cycle.

Patient work

D Ventilator work

>
| |

EPAP IPAP Pressure
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Principle

Solution: Timed-Adaptive (TA) ventilation mode with remarkably higher
patient comfort in comparison to standard therapy.

=> feels like spontaneous, relieves like timed mode

g

Mode S (spontaneous) T (timed)
Muscular relief low (40%) high (90%)
Patient compliance - | high low

(at least at low
pressure levels)
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Der Algorithmus

1. Analysis of the spontaneous respiratory pattern u nder CPAP

2. Imitation of spontaneous pattern by the ventilato r

3. Cancellation of ventilation in case of respirator  -fighting

CPAP Ventilation
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Background

Scientific background regarding lung impedance in the determination of ventilator pressure :

Equation of motion (EOM):

P (t) = R¥/(t) + EX/(t) + PEEF

Pressure inside the mask
R Resistance

E: Elastance (1/compliance)
PEEP: EPAP
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Input for equation

Process of defining the ideal pressure curve design :
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Pressure (hPa)
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Output

Imitation of inspiratory flows
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Pressure (hPa)
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Analysis and Ventilation Phase

Initial Ventilation Phase

— Druck
Flow

Time

15

2,5

é (@} o
o ()]
Flow (I/s)

1
=

-1,5



HAMBURG, 05.01.07 © WEINMANN GERATE FUR MEDIZIN GMBH+CO.KG 16

Visualization of Analysis Phase

Automatic analysis AA
by VENTIlogic

Spontaneous breathing of patient
for registration of switch between
inspiratory and expiratory phases
and flow curve design
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Visualization of Ventilation: TA Graph

Comparison of flow

pattern analysis (marked

in gray) with applied flow >
in TA ventilation (black in
foreground)
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Timed-Adaptive NIV

Respirator-

Fighting Synchronization

new analysis

Number of breaths up to
registration of new,
stable breathing pattern:
10-20 breaths

Number of consecutive
“fighting” breaths up to new,
automatic analysis: four (4)
breaths
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Parameter Settings in TA Mode

TA = Timed-Adaptive (controlled) Ventilation “Unique, intelligent NIV”

Disease type : * normal (N)

* obstruktiv (O)

o restriktiv (R) \
fra: targeted respiratory rate in —_—

TA mode

delta f ;,: patient’s freedom /

to vary respiratory
rate

Manual restart of analysis
phase (AM) in doctor’'s menu

19
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Switch between analysis
and ventilation phases

Average respiratory rate
under TA ventilation

Patient respiratory activity
under TA ventilation

Asynchronous breathing
(respirator-fighting)
under TA ventilation
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Statistics in VENTI logic

Mean values in TA Mode

\
—
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Patient Compliance in TA Mode
Analysis Software VENTIsupport

Detailed view of
day compliance
with events from
pressure, flow and
leakage channels
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Patient Compliance in TA Mode

Analysis Software VENTIsupport

Detailed view of
statistics for:

< efforts
< respirator-
fighting

< events
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Patient Compliance in TA Mode
Analysis Software VENTIsupport

Table of weekly
overview of
ventilation
parameters and
events
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The advantages of intelligent home care
ventilation with VENTIlogic

Timed-Adaptive Ventilation with noticeable relief for everyone:

» Nearly complete elimination of breathing work on part of patient
through optimized synchronization.

» Higher patient compliance through simulation of patient's
spontaneous breathing pattern.

» Time and cost savings for clinic staff through automatic titration of
parameters.

* No manual readjustments required if patient’'s breathing changes
as a result of automatic device adjustments

» Fewer clinical admissions and lower expenditures for patient care
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TA-Mode was developed jointly by
Professor Dieter Kohler , M.D. and
Weinmann.

Weinmann thanks the hospital Kloster
Grafschaft and its respiration team for
their cooperation and support in the
practical implementation of this new
concept.



