HAMILTON-C6

Technical specification for SW version 2.0.x (160021)

Ventilation modes

Standard: vV Option: O  Not applicable: --

Mode form Mode name Mode Adult/Ped
Volume-controlled (S)CMV Breaths are volume controlled and mandatory, including initiated breaths. v
modes, flow controlled )
SIMV Volume-controlled mandatory breaths can be alternated with pressure- v
supported, spontaneous breaths.
Volume-targeted APVcmv / (S)CMV+ Breaths are volume targeted and mandatory. v
modes, adaptive ) )
P APVsimv / SIMV+ Volume-targeted mandatory breaths can be alternated with pressure-
pressure controlled ) )
supported spontaneous (patient-triggered) breaths.
VS Breaths are spontaneous and deliver a set tidal volume to support patient- v
initiated breaths.
Pressure-controlled PCV+ All breaths, whether triggered by the patient or the ventilator, are pressure v
modes controlled and mandatory.
PSIMV+ Mandatory breaths are pressure controlled. Mandatory breaths can be v
alternated with pressure-supported spontaneous (patient-triggered)
breaths.
DuoPAP Mandatory breaths are pressure controlled. Spontaneous breaths can be v
triggered at both pressure levels.
APRV Spontaneous breaths can be continuously triggered. The pressure release v
between the pressure levels contributes to ventilation.
SPONT Every breath is spontaneous, with or without pressure support.
Intelligent ventilation ~ ASV*® Operator sets %MinVol, PEEP, and oxygen. Rate, tidal volume, inspiratory v
pressure, and LE ratio are based on physiological input from the patient.
Noninvasive modes NIV Every breath is spontaneous, with or without pressure support. v
NIV-ST Every breath is spontaneous as long as the patient is breathing above the v
set rate. A backup rate can be set for mandatory breaths.
NCPAP-PS Every breath is spontaneous as long as the patient is breathing above the -
set rate. A backup rate can be set for mandatory breaths.
HiFlowO2 High flow oxygen therapy. No supported breaths. O
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Standard configuration and options (in alphabetical order)

Standard: vv Option: O  Not applicable: --

Functions Adult/Ped Neonatal
Capnography, mainstream (volumetric) and sidestream O 0
Communication ports: IntelliCuff/USB, two (2) COM ports for the Patient Data Management System (PDMS), one (1) COM v v

port for the H900, one (1) USB port on the interactive panel, DVI, Nurse call

Communication protocols: GALILEO compatible, Hamilton P2, Hamilton Block, Hamilton Block(ACK), Philips VueLink Open, v v
DragerTestProtocol, HAMILTON-H900

CPRventiation (APVCmy, POV, or (ICMV (Adultped.only) -
Distributed alarm system (DAS) compatible
Dynamic Lung (real-time visualization of the lungs) .
Eventlog (Upt0 10000 events with date and time stamp) vy
HAMILTON-HO0O humidifier integration o o
Insplratowandexplratoryhommaneuver‘/‘/ .........
IntellCuff® integrated cuff pressure controller o o
Intelisyncs (nspiratory and expiratory trigger synchronizatior) o -
Languages‘// .........

(English, US English, Chinese, Croatian, Czech, Danish, Dutch, Finnish, French, German, Greek, Hungarian, Indonesian,
Italian, Japanese, Korean, Norwegian, Polish, Portuguese, Romanian, Russian, Serbian, Slovak, Spanish, Swedish, Turkish,

Ukrainian)
Leakagecompensatlon‘// .........
Lung impact panel (parameters affecting lung protection) v
Manua|breath/pro|ongedmsplratlon‘/\/ .........
.,;] Ebu“ Zatlon (Aerogen§) ................................................................................................................................................ O ................... o .........
Nebmlzatlon(pneumatlc)‘/ ................... o
O2emchmem(adjustab|e)‘/\/ .........
Onscreenhelp‘// .........
.P. N TO .O.|.®. Pro ............................................................................................................................................................... O ................... O .........
.P. aramagnetlc Ozse nso r ............................................................................................................................................... O ................... O .........
Patlemgroup‘/ ................... O .........
PrewousmOde‘// .........
anscreen‘// .........
Screenlc)d(‘/\/ .........
.S. eco nd b attery ............................................................................................................................................................ O ................... O .........
Speakvalve ................................................................................................................................................................. O ..............................
.S. poz mo mtorm g ......................................................................................................................................................... O ..............................
Standbymomtomg‘// .........
StandbyWItht,mer‘/\/ .........
.S. uctlonm g t00| ............................................................................................................................................................ O ................... O .........
TranSpU|monarypressuremomtormg‘/\/ .........
TRC(tUbereSIStancecompensatlom‘/‘/ .........
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Functions Adult/Ped Neonatal

Trends/Loops v v

Trigger, expiratory: ETS (Bxpiratory trigger sensitviy)
Tr,ggermsplratoryﬂowpressure‘/‘/ .........
Vent Status (visual representation of patients ventilator dependence) v v

Technical performance

Description Specification

Automatic expiratory base flow Fixed at 4 I/min

Tidal volume/target tidal volume Adult/Ped: 20 to 2000 ml
Neonatal: 2 to 300 ml

Approvals

Description Specification

Classification Class I continuously operating according to IEC 60601-1.

Declaration The HAMILTON-C6 was developed in accordance with pertinent international standards and FDA
guidelines. Design and manufacture of Medical devices at Hamilton Medical AG is under a QMS system as
required by EN ISO 13485, EN ISO 9001, and article 10(9) of EC 2017/745.

Electromagnetic compatibility Complies with the IEC 60601-1-2 EMC (Electromagnetic Compatibility) Collateral Standard.

Safety class Type B applied part (ventilator breathing system (VBS)), Type BF applied parts (CO2 sensor including CO2

module connector, humidifier, Aerogen system, nebulizer, and SpO2 sensor including SpO2 adapter),
continuous operation according to IEC 60601-1.



Pneumatic performance

Component Specification
High-pressure oxygen inlet Input pressure: 2.8t0 6 bar /41 to 87 psi
Peakflowatdeviceinput:  isOUminat28bar/dipsi
ConnectorDISS(CGA124O)OrNIST ........................................
Arsupply  Integratedblower with warranty for product ifetime’
Gasmixingsystem  Delveredfow. + Upto260l/min+10% against ambient pressure

(at sea level)

Up to 150 I/min with 100% oxygen

Lifetime 40,000 hours of operation (typically 8 years, environmental temperature 20-24°C, with an average
inspiration pressure of 15 mbar)

' Limited to expected lifetime of HAMILTON-C6 ventilator.
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Electrical specifications

Element

Specifications

Input power

Battery

100 to 240 VAC, 50/60 Hz

Electrical 14.4V, 5.4 Ah, 78 Wh
specifications:

Recharge time: Allow a minimum of 2.5 hours to fully charge one battery, or 5 hours to fully charge
two batteries.

At battery temperatures over 43°C, the charge time is doubled (a minimum of
5 hours to charge one battery, 10 hours to charge two).

Storage: -20°C to 50°C, = 95% relative humidity. The storage location should be free from
vibration, dust, direct sunlight, moisture, and corrosive gases, and with a
recommended temperature range < 21°C.

Extended exposure to temperatures above 45°C can degrade battery performance
and life.



Battery maximum operating time

Specification®** Maximum operating time

Mode = (S)CMV

Tidal volume =500 ml 100 minutes
Setrate =10 min’'

L.Eratio=1:2

BAP =10 hPa

Resistance = 5 hPa/(l/s)" +10%

Compliance = 50 ml hPa™ +10%

Tidal volume =150 ml 100 minutes
Set rate =20 min’'

LE ratio=1:2

BAP =10 hPa

Resistance = 20 hPa/(I/s)" +10%

Compliance = 20 ml hPa™ +10%

Tidal volume =30 ml 100 minutes

Set rate =30 min’'
L.Eratio=1:2

BAP =10 hPa

Resistance = 50 hPa/(I/s)" +10%
Compliance =1 ml hPa™ +10%

Setrate = 10 min’' 100 minutes
Pcontrol = 10 hPa 200 minutes®
LEratio=1:2
BAP =10 hPa

Resistance = 20 hPa/(I/s)" +10%
Compliance = 20 ml hPa™ +10%

Flowrate =100 I/min 90 minutes

Flowrat e :3 OV m,n ...................................... : 30 mantes ..................................................................................................................................
Flowrat e : .1. 5 |/ m,n ...................................... : 43 mante S ..................................................................................................................................
Flowrat e : 8 |/mm ....................................... : 45 mmUte S ..................................................................................................................................

* All battery runtime values calculated with device display brightness set to 10%.

* The operating times apply to new, fully charged Li-ion batteries that have not been exposed to extreme temperatures. The actual operating time depends on battery age and
on how the battery is used and recharged.

“To ensure maximum battery life, maintain a full charge and minimize the number of complete discharges.

° With two (2) batteries.
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Graphical patient data

Graphic type/tab name Options

Waveforms Pressure, Flow, Volume, Off, PCO2,° FCO2,° Plethysmogram,® Ptrach, Pes,” Ptransp’

Graphics Dynamic Lung,® Lung impact,® Vent Status, ASV Graph,” Monitoring SMPs (Secondary monitoring
(Intelligent panels) parameters)

Loops Pressure/Volume, Pressure/Flow, Volume/Flow, Volume/PCO2,° Volume/FCO2,° Pes/Volume, Ptransp/
Volume’

© €02 + sp02 option required

7 Data is valid only when an esophageal catheter is connected to the Pes port on the ventilator.
& Only for adult/pediatric patients.

Only in ASV mode.



Alarms

Priority Alarm

High priority Apnea, Check for blockage, Minute volume high/low, Oxygen high/low, Pressure high/low, High Pressure
during Sigh, Pressure not released
Flow sensor calibration needed (during ventilation), Check flow sensor tubing, Check flow sensor, External
flow sensor failed, Replace O2 sensor, Oxygen supply failed, Buzzer defective, Loudspeaker defective
Disconnection on patient/ventilator side, Exhalation obstructed
Options not found, Self test failed, Blower fault, Device temperature high, Vent outlet temperature high,
Panel connection lost
Battery low, Battery power loss, Battery totally discharged, Battery temperature high, Battery
communication error, Battery defective, No ventilation after power failure
Sp02."° Low Sp02
HAMILTON-H900: Humidifier tilt, Humidifier chamber temp high, Humidifier Y-piece temp high, Humidifier
water high, Humidifier error, Check humidifier
IntelliCuff: Cuff leak, Check IntelliCuff

Medium priority Aerogen nebulizer disconnected, Frequency high/low, Vt high/low, Inspiratory volume limitation, High
PEEP, Loss of PEEP, Pressure limitation
Flow sensor calibration needed, Flip the flow sensor, Check flow sensor for water (Neonatal)
Fan failure, Function key not operational, Performance limited by high altitude, Real-time clock failure,
Battery low
Remote communication error, Remote communication timeout
C02:"" PetCO2 high/low
Sp02."° Sp02: Adapter missing, SpO2: Light interference, SpO2: Low perfusion index, SpO2: Poor signal,
SpO2: Probe missing, SpO2: Patient disconnected, SpO2: Sensor error, PI high/low, PVI high/low, Pulse
high/low, Low SpO2
HAMILTON-H900: Check breathing circuit limbs, Check humidifier, Humidifier chamber temp low,
Humidifier Y-piece temp low, Humidifier water low, Humidifier check chamber, Humidifier check left/right
tube
IntelliCuff: Check IntelliCuff, Cuff deflated, Cuff pressure high, Cannot turn off IntelliCuff

Low priority ASV: Cannot meet target, Maximum leak compensation, Pressure limit has changed, Pressure high,
Suctioning maneuver, Apnea ventilation, Apnea ventilation ended
Flow sensor calibration needed, Replace HEPA filter, IRV (inverse ratio ventilation), Release valve defective,
Touch not functional, Check settings, Settings file error, Language not loaded, Panel settings file error
Continue charging battery, Battery calibration required, Battery replacement required, Wrong battery,
Battery low, Loss of external power
02 sensor calibration needed, O2 sensor defective, 02 sensor missing, O2 sensor not system compatible
Invalid communication board
C02:"" CO2 calibration needed, CO2 sensor defect, CO2 sensor disconnected, CO2 sensor over
temperature, CO2 sensor warmup, Check CO2 sampling line, Check CO2 airway adapter, CO2: Poor signal
Sp02."° High Sp02
HAMILTON-H900: Check humidifier, Check humidifier communication
IntelliCuff: Check IntelliCuff

%1 the SpO2 option is installed and enabled.
""If the CO2 option is installed and enabled.
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Control settings and ranges

Parameter (units) Range Adult/Ped"” Range Neonatal™

%Minvol (%) 250 350 -

Apneabadkwp  omof  omof
Cuffpressure®(cmH20)  Qwso  owso
EndPEEP (Pend)(cmH20)  0t3  ow3s
Expiratory trigger sensitvity ETS %) 580  sws
Fowpattem  SquareDecel.50% Sie, Decel 100%  ~
Fowtrigger fmn)  osw2000f  oiwsoof
Fow*(/mny 2060 2103
Gendersed  Maefemale -
IE19tO41 ........................................................... : 9t041 ..........................................................
Maxpressure” @mH20)  6ts0  ews0
Min.pressure®(@mH20)  std9  swa
Nebulizer Duration(mi)  Stod0,continuous  5tod0continuous
Nebulizer Synchronisation ~ Inspiration, Exhalation, Insp. and Exh. _ Inspiration, Exhalation, Insp. and Exh.
oygen®) 21100  2Awiw0
Phigh cmH20) (only in DuoPAPand APRY)  4t0100  oweo
Plow(@H20)onlyinAPRY) 050 ow2xs
Patheight@m(n)  50t0250/20t098 o~
Pause(%)omm ....................................................................
Peakfow(min)  1t0195 o
PEEP/CPAP (@mH20)  ows0  owxs
Pimt@mH20)  swiw0  swa
prampms)  ow200  oweo
Pressuretrigger (mH20)  0ito4s00f  0iwasoof
Pstart(@mH20)  0t3  ow3s
Pop“(@mH20) 251060  2swe
Rampspeed(y  2t05 2105
Rate o/min) 10100 1o
Rel.pressure” (cmH20) 4515 asws
settemp®cO) N3swa INv3sw04

NIV: 30 to 35 NIV: 30 to 35
HiFlowO2: 33 to 37 HiFlowO2: 33 to 37

g,ghOnoﬁ ....................................................................
Speak\/a|veonoﬁ ....................................................................

'2 parameter settings and ranges can vary depending on the selected mode.
" 1f the IntelliCuff integrated cuff pressure controller option is installed.

"1f the P/V Tool Pro option is installed.

'> Only for high flow oxygen therapy.

'°1f the HAMILTON-H900 humidifier integration option is installed.



Parameter (units) Range Adult/Ped" Range Neonatal'

T gradient’® (°C) 2to3 2to3
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Monitoring parameters

Parameter (units)

Pressure

Description
AUtoPEEP (cmH20) Unintended positive end-expiratory pressure
Paw(cmHZO) ..................................... A|rwaypressure ........................................................................................................
AP(CmH2O)Drlvmgpressure .......................................................................................................
PTP(mH20%)  Inspratorypressuretimeproduct
Pcuff(cmHZO)Cuffpressure ...........................................................................................................
Pransi@mH20) The arithmetic mean value of Ptransp over the last 100 ms of the last inspiration.

PEEP (positive end-expiratory pressure) and CPAP (continuous positive airway pressure)
PEEP and CPAP are constant pressures applied during both the inspiratory and expiratory

See PEEP. The pressure is measured through the Pes port instead of using airway

pressure.

See Ppeak. The pressure is measured through the Pes port instead of using airway

pressure.

See Pplateau. The pressure is measured through the Pes port instead of using airway

pressure.

Volume

Tidal volume is calculated by ideal body weight (adult and pediatric patients) and according

to the actual body weight for neonatal patients.



Parameter (units) Description

co2 FetCO2 (%) Fractional end-tidal CO2 concentration
PetcO2(mmHg)  EndtidalCO2pressure
SlopeCO2(%CO2/)  Slope of the alveolar plateau in the PetCO2 curve, indicating the volume/flow status of the
lungs
vamny Aveolar minute ventiaton
vavey Aveolartidalventiaion
veoz(mimin)  COzelminaton
VD aw(ml) .......................................... Alrwaydead Space ....................................................................................................
VoawnNTEGH Arway dead space fraction at the airway opening
vecozm)  ExheledCO2volume
vicozmh  InspredcO2volume
s02  spo209  Oxgensawraion
pu|se(1/m|n)pu|5e ......................................................................................................................
Plethysmogram The waveform that visualizes the pulsating blood volume; itis delivered by the pulse
oximeter.
sozFo209 The SpO2/FI02 ratio (%) is an approximation of the PaO2/FI02 ratio, which, in contrast to

Pa02/Fi02, can be calculated noninvasively and continuously.

OSI Oxygen saturation index
PI(%)PerfUSIOmndeX ........................................................................................................
i Plethwariabiityindex
sco®)  Caboxhemoglobinsatwraton
SpMet®)  Methemoglbinsawraton
SpHb(@d) (mmol) Totalhemoglobin
Spoc(ml/dl)oxygencontem ........................................................................................................
Oxygen  Owgen®  Owgenconcenrationofthedelveredgas
Tme 1 Inpratoryepratoryraio
fControl /min) ~ Mandatorybreath frequency
fopont(b/min)  Spontaneousbreathing frequency
fotal o/min) Totalbreathing frequency
flfigbmin  Patentintiatedbreath frequency
TI(S)InSpIratoryt,me ........................................................................................................
TE(S)EXpIratoryt,me .........................................................................................................
Pause  inspratorypauseorplateau
lung mechanics ~ Cstat (m/cmH20)  Swticcomplance
PO (emi20) Arwayoccusionpressure
PTP(mH20%)  Inspratorypressuretimeproduct
Reexp)  Bpraoytmeconsant
Rinsp(mH20 /() Inspiratoryflowresistance
RSB(/(“mn)  Rapdshalowbreathingindex
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Parameter (units) Description

Mechanical power MPdyn (J/min) The dynamic mechanical power required to expand the lung per minute.
0.5 x VTI x AP x Rate

MPres (J/min) The resistive mechanical power required to overcome the lung’s resistance.
VTI x (Ppeak - Pplateau) x Rate

MPstat (J/min) he (static) mechanical power required to keep the lung inflated.
p
VTI x PEEP x Rate

7 1f the HAMILTON-H900 humidifier integration option is installed.



Physical characteristics

Dimension Specifications

Weight Monitor (interaction panel) without shelf mount: 7.8 kg (17.2 Ib)
Monitor (interaction panel) with shelf mount: 10 kg (22 Ib)
Ventilation unit with shelf mount and two (2) batteries: 11.6 kg (25.57 Ib)
Ventilation unit, trolley, monitor, and two (2) batteries: 48 kg (105.82 Ib)
The trolley can accommodate a maximum safe working load of 80 kg (176 Ib)."

Dimensions: trolley and device See Figure 1

Dmens'onsshehcmoummomtort”t/swwe‘rangeSee ngreszandg ...................................................................................................
Momtor ......................................................................... Type CO‘Or Tprslze1920X1200p|xe|s17|n(43"8mm)d|agona| .................................
Momto r . moum‘ ng Op tlons ............................................... See me Ham ,/mn Med, Ca/e m[ alog ..............................................................................
Trolleyaccessories Basket, oxygen cylinder holders (two bottles), HAMILTON-HO00 mounting system, trolley

support arm, additional standard rail, water bottle holder

Diameter 100 to 140 mm (3.9 to 5.5 inches)
Height <820 mm (32 inches)
Weight <8kg(17.61b)

A
41.5cm
(16.4 in)
140.0 cm
(55.2in)
\4
(16.7 in)
A
39.4 cm
(15.6in)
v
64.0 cm
(25.2'in) v

(22.1in)

36.0cm
(14.2'in)

25.0cm (9;in)\‘

'8 The maximum safe working load applies to a stationary, properly load-balanced trolley.
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Dimension Specifications

Shelf mount dimensions See Figures 2 and 3

Monitor mounted to /eft of ventilator body, Monitor tilt range: Forward = 30°; Backward = 37°
monitor tilt and swivel ranges

] Monitor swivel range: 34° to the left from neutral
(See Figure 2)

Monitor mounted to right of ventilator body, Monitor tilt range: Forward = 30°; Backward = 37°
monitor tilt and swivel ranges

) Monitor swivel range: 144° to the right from neutral to 22° to the left
(See Figure 3)

Figure 2. HAMILTON-C6 (PN 160021) shelf mount dimensions, monitor mounted to the /eft of the ventilator body,
monitor swivel and tilt ranges

~

61.5cm
(24.2in)

41.9cm
(16.5in)

50.0 cm
(19.7in)

\ / \ (5105597ci:1n) /

Figure 3. HAMILTON-C6 (PN 160021) shelf mount dimensions, monitor mounted to the right of the ventilator body,
monitor swivel and tilt ranges

All angles in the figures above are relative to the monitor facing forward, with the bottom of the monitor parallel to the shelf plate, at a 90° angle relative to the floor. References
to left and right refer to the reader's left and right, viewing the monitor from the front
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