Tafonius Large Animal Ventilator

What it does
How it does it
And why it’s different from anything you’ve
used before...
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Why is Tafonius different?
There are several reasons why Tafonius is different from standard
conventional large animal ventilators

•

No bellows or concertina bag

•

No need for a pressurised driving gas

•

Ventilator, anaesthesia machine and monitor all in one

•

Unique method of monitoring and controlling patient airway pressure

•

Silent operation

•

Fundamental building blocks allow endless development possibilities

•

Suitable for patient sizes from foals to Cart Horses

Tafonius is not another bag-in-a-bottle ventilator. You won’t find an ascending
or descending bellows anywhere on this machine.
In fact Tafonius behaves more like a normal re-breathing bag than anything
else. During spontaneous respiration the cylinder volume rises and falls just
like a re-breathing bag. During IPPV the cylinder volume decreases during
inspiration exactly like a bag being squeezed and refills in expiration like a rebreathing bag. The way that the ‘bag’ is squeezed is entirely under your
control. Also the emptying and filling of this ‘bag’ requires no effort from the
patient because the motor controlling the cylinder does all the work. This is
what we call the Tafonius Airway Servo System.
Measure airway
pressure & compute
piston movement

Tafonius Airway Servo System

Piston behaves like a
‘perfect’ virtual bag

Move piston to
achieve desired
airway pressure
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Why is this better?
It removes the effort of breathing through resistive pipes, valves and airways.
The Tafonius Airway Servo System works by measuring the airway pressure
of the patient circuit at the Y-piece. If a tiny rise in pressure is detected, such
as when the patient starts to breathe out, then the piston withdraws (‘bag’ fills)
and the increased pressure is negated. In this manner the ‘bag’ fills or
empties based on slight changes in pressure in the Y-piece airway. The
change in pressure is very slight. In fact it takes only 0.5cm H2O pressure to
move the piston. The effect is most marked in smaller animals such as foals
where the work of breathing is virtually eliminated. The resistance of the
airway tubes, the system valves and even the soda-lime canister are
overcome by the driving energy of the piston and not the patient.
Other features that make Tafonius stand out in the field of ventilation
No driving gas
The impact of eliminating the need for a pressurised driving gas should not be
under-estimated. In operation Tafonius is silent except for the low reassuring
sound of the airway valves. There is also a cost implication too. Many
hospitals use oxygen as their driving gas and this can be costly. A rough
guide for a 500kg horse is that it costs around 85p/hour* to drive a ventilator
with oxygen. Over a year of operating at only 6 hours per day that mounts up
to over £1300 in oxygen costs alone.
*(based on a 600kg horse at 6 breaths per minute and a venturi efficiency of 40%)

Circuit efficiency
Tafonius is able to maintain a close control on circuit volume. Patients can be
safely maintained on their minimum requirement of metabolic volume allowing
for very efficient use of both oxygen and anaesthetic agent. For example a
500kg horse can be maintained on a fresh gas flow rate of 2.0L/minute or
less. And with the in-built agent and CO2 monitoring you can be sure that
your patient is still receiving the gas concentrations that it needs.
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Safe Waste Gas Elimination
Tafonius has 3 methods of dealing with waste gas. All exhaust gases from the
patient circuit are fed to a common manifold at the back of the machine.
1) Fitted to this manifold is a pipe system that connects with a bulkhead
connector via a scavenge flow meter. This bulkhead connector is
designed for connecting to standard vacuum lines and the flow meter
allows control of the actual flow rate of gas from the machine.
2) A 22mm connector on the common manifold allows connection to an
active scavenging system that uses an air brake setup.
3) The 22mm connector on the common manifold allows connection to a
passive scavenging system.
The addition of either a 5.0L bag or a Charcoal absorber canister on the
manifold improves the efficiency of the removal system
Touch-Screen control
All ventilator functions can be controlled via the 15” touch-screen PC. This
screen shows all monitoring measurements as well as the ventilator controls.

-5-

With a single touch-screen input you can
•

Set or change the tidal volume, respiratory rate or inspiratory time

•

Start or Stop ventilating

•

Add an inspiratory pause to your IPPV

•

Add CPAP or PEEP

•

Review the last hour or more of physiological monitoring trends

•

Add events or notes to your patient record

The drive behind the design has been for efficient access to data and controls
by minimising the steps needed to perform a particular action.
Easy Cleaning
With the greater threat of MRSA and MRSP these days, efficient cleaning is a
must. Tafonius has readily accessible airways for cleaning and specially
designed drainage channels that allow you to easily flood the piston area with
cleaning agent. The soda-lime absorber is readily removed and the piston is
automatically retracted when the cylinder is opened to give full and easy
access to the ‘inside’ of the patient circuit.
Integrated Monitoring
The top-of-the-range version of Tafonius boasts complete patient monitoring
via an integrated touch-screen computer. This gives many benefits over a
separate non pc-based monitoring system
•

At-a-glance information on patient and machine status

•

Patient data, machine data and physiological data are all correlated

•

Integrated data is automatically saved to hard disk and is intrinsically
safe

•

Recorded data allows real-time viewing of physiological trends

•

Monitored inputs can be used to control machine function

•

Easy input of events into recorded data
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Added Benefits
What may not be immediately obvious from looking at the control screen are
the added benefits that an integrated system provides. Tafonius has an
automatic collection of both machine and physiological data which is
integrated into a data file called the Slow Data file. The Slow Data file records
data every 5 seconds and stores it in a csv format, suitable for viewing in
Excel or any other spreadsheet package. In the screen-shot below, the left
hand column lists all data and events by date and time. The recording interval
can be from as little as 1 second to every 5 minutes or more. The default of 5
seconds is recommended for general use as it provides a good record of the
patient and machine status, whilst keeping files sizes to a reasonable size.
For example, a 4 hour file is typically around 150kb using 5-second recording
intervals.
An example screen shot of a Slow Data file open in Microsoft Excel™ is
shown below.
Tafonius Slow Data file in an Excel Spreadsheet
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Anaesthetic Record generation
Because Tafonius has collected data all the way through your anaesthetic
procedure, it is able to automatically generate a pdf version of the Anaesthetic
Record for you. This is done automatically for every case. Using data entered
via the keyboard and touch-screen the Anaesthetic Record holds information
on the following fields:
• Hospital Number
• Date
• Animal Name
• Owner Name
• Identifier
• Species
• Breed
• Age,Sex,weight
• Anaesthetist
• Surgeon
• Procedure
There are also fields to enter notes about the case prior to the anaesthetic or
events which can be added at any time during an anaesthetic.
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For the general practitioner Tafonius is a work-horse designed to reliably and
comfortably help you through your busy operating schedule. If you are too
busy to enter patient details all your information is automatically stored under
a unique time and date stamp and saved in a predefined folder so that it can
be retrieved as and when you want it.
For the researcher Tafonius is more than a work-horse it is a source of
invaluable information and contains many tools that leave it un-matched in
terms of anaesthesia control and data collection
An open-ended Research Tool
A bold statement? It may be; but it is true.
The following is a brief summary of the work currently going into Tafonius
development. These features are not main-stream yet but they are in the
advanced stages of development and can be seen in action at one of our
booths at the many trade-show exhibitions we attend.
Tafonius design began in 2005 and at that stage, elements of the design
centred on making the control of the machine completely versatile. What do
we mean by this? An example would be in the control of the piston during
IPPV. The standard inspiratory phase of Tafonius uses one command to tell
the piston to move forward at a set rate for a set time. Simply by varying the
time and rate information the piston can be set to deliver differing tidal
volumes in differing times. And this is what happens in the normal use of
Tafonius. You set a Tidal Volume and an Inspiratory time and the piston
moves accordingly following that single command. But as you have already
seen, you can easily add a pause function to the inspiratory phase. In effect
this is 2 commands sent to the piston. One to move at the required rate and
one to pause for a set time. Sending 2 commands instead of one is easy for
the PC and in fact this capability can easily be extended so that in excess of
100 commands could be sent to the piston to control a single inspiratory
phase. How does this help the researcher? Imagine you have a theory that
delivering the inspiratory volume as a sine-wave profile is more efficient for
gas exchange than a linear profile. You can do your study with the standard
Tafonius setup, which delivers tidal volume in a linear mode. Then you could
design an inspiratory phase pattern that consisted of 50 or so steps that
described a sine-wave delivery. These 50 steps can be converted into 50
commands that are sent to the piston. Now you have exactly what you need
to test your theory.
Or you may want to investigate the effect of pressure-support ventilation.
Again you can design a ventilation pattern that will alternate between 5cm
H2O CPAP and 25 cm H2O CPAP at intervals and duty cycles that you
choose.
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This is all made possible by a simple editing tool that produces csv files that
Tafonius can read. The editing tool is called the Tafonius Phase Editor
The Tafonius Phase Editor
Tafonius can execute an inspiratory phase using a number of commands from
1 up to 100. In standard use, Tafonius uses a single command to perform an
inspiratory stroke during IPPV. This command instructs the piston to move at
a set rate for a given period of time, thus delivering the required volume. With
the Tafonius Phase Editor the inspiratory phase is used in a different way and
can be constructed from any number of commands lasting from a few
milliseconds to several minutes. This makes it very easy to implement
pressure ventilation for example, where a phase of 15cm CPAP for 2 seconds
is followed by a phase of 5cm CPAP for 4 seconds in a repeated pattern to
effect pressure ventilation. The picture below shows the Tafonius Phase
Editor program with such a pattern already designed.
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In the example below, a sinusoidal flow pattern has been used to generate a
controlled inspiration and expiration with the piston held at the inspired
position for 1 second before exhalation begins.

Once a new ventilation pattern has been designed, the file can be saved as a
csv file. This file can then be loaded into the Tafonius program and run as and
when required. The standard features of Tafonius are not affected.
FiO2 control
Also put in place back in 2005 was the individual control of the gas and air
valves. The PC has the ability to control whether air or oxygen goes through
the vaporiser or not, whether gas is automatically added at any rate up to
10L/minute or whether a 70L/minute flush of oxygen should be added. Simply
by controlling air and oxygen delivery it is possible to produce any oxygen mix
from 21% to 100%. With this control it should be possible to design an
automatic FiO2 mix controller. It will therefore probably not be a surprise to
learn that this has been done. Also, with every Tafonius machine is fitted a
10L/min air pump. Using this as the air source, rather than a pipe-line supply
the realisation of the above feature is complete on any machine. Two extra
buttons have been added to the Airway Pressure monitor to allow
independent setting of the FGF and the FiO2.
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Although still in the testing stage, this new facility should make it extremely
easy to reliably and accurately control the oxygen levels in your patient circuit.
New features arising from new programming
One other feature in development is the use of volume capnography to
determine lung dead space. Because of the integrated nature of Tafonius
monitoring this is easily achievable and should allow the determination of both
alveolar dead space and main airway dead space on a breath-to-breath basis.
This feature is very much in the developmental stages and currently uses a
mainstream adaptor for the CO2 information input. Once the method has
been refined and proven, this should extend to sidestream monitors as well.
The following picture shows the resultant curve and measurements from
some initial testing.

All of the preceding features coupled with the collection of all the physiological
data means that Tafonius can play a vital role in your equine research study.
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New features
For existing Tafonius users, what new features are on the horizon?
In Beta stage at the moment are the following features. These are
improvements or additions to the PC software that we have added based on
feedback from our users:
•

Control of the Piston Buffer Zone. Originally fixed at 2.5L, a new button
allows setting of any value from 0.5 to 20L

•

Display of Static/Instantaneous values for the blood pressure
transducer. This allows the measurement of e.g. central venous or
bladder pressure, where no pulsatile waveform is present

•

Increased alerts/awareness of loss of mains power supply. The mains
indicator now flashes insistently at the bottom of the screen when
Tafonius is running on batteries.

•

Prevention of double-counting of the heart rate from ECG’s with large
spikey T-waves. Using a refractory period this double counting can now
be prevented.

•

Auto-recovery from USB disconnection/disruption. Any interruption of
the USB connection will now be corrected automatically by the program
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A new addition – Tafonius Junior
Tafonius Junior has grown out of the demand for a large animal ventilator with
the versatility of Tafonius without the inherent cost of the integrated
monitoring.
Junior fulfils that role by using the same controlling technology for the piston
control and the same mechanics for piston, valve assembly and soda-lime
canister. The footprint of Junior is kept small and the height is reduced
compared to Tafonius. Junior still has full battery back-up and only requires
oxygen for patient delivery, not as a driving gas.
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Junior has some surprising new features
We have added the following features to Junior that weren’t originally on the
Auxiliary control built into Tafonius:
•

CPAP or PEEP facility

•

A flow-triggered Inspiratory assist mode

•

Manual Exhaust valve control

These features are now standard on all Junior machines.
Variants
Junior comes in a couple of variants. One variant has no anaesthetic circuit
included and hence no valves or patient tubes. There is a single tube leading
from the piston to your existing large animal anaesthetic circuit. In this format,
Junior will immediately integrate with your own anaesthetic circuit, if you do
not already have a ventilator.

The picture shows Junior
connected to a Matrx VML
system. The connection is
simple to do.
We’ve added a support bar to
Junior to hold the VML system in
place, so that the anaesthetic
circuit and ventilator move as
one unit and take up as little
floor area as possible.
The support bar may be used for
other anaesthetic circuits but
may require additional fixings.
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The second variant of Junior is a machine with in-built anaesthetic circuit. A
selectatec backbar is supplied so that you can fit the vaporiser of your choice.
The picture to the left shows Junior with
valve block, vaporiser, patient tubes and Ypiece.

The picture below shows the front panel of
Junior in close-up, together with the clear
back-lit LCD screen and control knobs.
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Features comparison of Junior and Tafonius Large Animal Machines
Junior
without gas
Ventilator only

Junior

w/gas

Gas machine and
ventilator

Tafonius
(stripped)

Tafonius
(full version)

Gas machine,
ventilator and
more

Gas machine,
ventilator,
monitoring and
advanced
features

√
15 seconds
√

√
30 seconds
√

√
2 seconds
√

√
2 seconds
√

√

√

√

√

√
√
√

√
√
√

√
√
√

√
√
√

√

√

√

√

√
√

√
√

√
√

√
√

Future
√

Future
√

Future
√

√
√

√
√
√

√
√
√

√
√
√

√
√
soon

- 17 -

Feature

• Stainless and Aluminum construction with white powder
coated finish
• Quick access to internal cleaning of the “bellows”.
• 8” wheels, front wheel locks
• Accommodates a wide range of patients 100 lbs – 2000 lbs
• In the future, new modes of ventilation and features will be
software upgradeable.
• Runs on two 12v rechargeable batteries
• Servo driven piston instead of bellows
• Control Settings for Tidal Volume, Respiratory Rate, Insptime, MWPL, PEEP, Displays the Resulting MV, I-flow, E-time
and I:E ratio
• Displays all of the above parameters when patient is
spontaneously breathing
• Tidal volumes up to 20 liters with 20cc resolution
• Delivers compliance compensated TVs, the patient
actually receives the set TV
• Respiratory Rate 1 – 20 breaths per minute
• Maximum Working Pressure Limit adjustable from 10 – 80
cmH2O
• Implementation of PEEP and CPAP up to 50cmH2O
• Implementation of Assist Mode Ventilation

√
√
√
√
√
Optional
Optional
add £105.00

√
√
√
√
√
√
√
add £105.00
√

√
√
√
√
√
√
√
Optional
√

√
√
√
√
√
√
√
Optional
√

√
√
√
√
Optional
Optional
Optional
n*

√
√
√
√
√
add £500
√
√

√
√
√
√
√
Add £500
√
√

n
n
n

√
√
√

√
√
√

n
n
n
n
n
n

√
√
√
√
√
√
√

√
√
√
√
√
√
√
√
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• Inspiratory flow rates up to 1000 lpm
• Scavenging flowmeter
• Backup scavenging system
• Uses NO driving gas for compressing the “bellows”
• Oxygen is used only for patient uptake
• 22mm Foal Breathing Circuit
• Airway pressure gauge
• IV pole
• Lightweight clear breathing tubes
• Accommodates both funnel fit and Bivona/Drager style ET
tube adapters
• Absorber pan holds 6.5 liters, 11.7 lbs, 5.3 kg of absorbent
• Oxygen flowmeter for manual use
• Oxygen flush button for manual use
• Hospital line pressure gauge
• N2O and or Air flowmeters
• Bronchodilator injection port
• Dual mount Select-a-Tec™ vaporizer back bar
• Swivel valve block permits the breathing tubes to exit to the
right or the left.
• Stainless hoop handle and bumpers
• GFI protected with 3 auxiliary AC power outlets
• Accommodates two oxygen e-cylinders for backup,
temporary disconnect or field use.
• “Crash cart” drug drawer below work surface
• Absorbent can be changed in seconds
• Two work lights and a built in tool kit
• E-cylinder pressure gauge
• Maintenance Tool Kit
• Footprint 30”wide x 36”deep, height is 72”
• Redundant computer systems

√
√
√
√
√
√
add £980
Optional
√
√
√
Future
√
√
√
√
√
√
√

√
√

√

Optional
add £125
Optional
£13,500

Optional
£18,500

√
£20,500

√
£28,995

• 15” 1028x768 touchscreen computer w/GUI interface and
40Gigabyte HD
• Backup microprocessor with ventilatory controls
• Settable Ip, inspiratory pause, 0-40% of the Itime
• Settable FiO2, 30% – 100 %
• Fully integrated monitoring of ECG, IBP, CO2, O2, Agent,
N2O, SpO2, Temp,
• Sidestream Gas Analyzer standard
• Paramagnetic oxygen sensor w/ above, no galvanic cells to
replace!
• Mainstream Gas Analyzer
• High and low alarms for all parameters
• Anesthesia Record printout for clinical use
• Data collection to Excel™ for research
• User programmability for the researcher
• Unlimited presets for recalling all settings and alarms for
different types of cases
• Trend display of all measured parameters
• User configurable display of traces and trends
• Freeze traces function
• Alarm silence/locked/disabled function
• Alarm silence function
• Footprint 24”wide x 28”deep, height is 50”
• VML by MidMark (Matrx) Gas Machine Head and mounting
pole
• VML by MidMark (Matrx) Mounting pole only
• Up to 2 Days in-service and training at installation
Non-UK PRICES

* Note: It is possible to upgrade Junior with gas to have many of the features of Tafonius. The features not available are indicated by the
symbol "n" in the table above.
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