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Introduction

Intended Use

The CONCHATHERM® [V PLUS
heated humidifier is part of a complete
systam, designed to heat and humidify
respiratory gases delivered to adull,
pediatric and Infant patients, This
system may be used with aither
conventional (non-heated wire)
breathing cireults or compatible (21-
volt) Hudson RC| heated-wire clreuits,

The CONCHATHERM IV PLUS
can be used with ventilators,
continuous flow systems, oxygen
diluters and blendars, adjustable
nebulizer adapters for aerosol therapy
(using a conventional circuit), or
nonflammable anesthesia gases to
help maintain patient body
temperatura,

Features

Selection of adult or infan! operation
modas

May be used with either haated-wire
or non-heated wire circuils

Digital temperature display

User defined praximal airway
termmperaturs with adjustable heater-
to-patient temperature gradient for
eontrol of condensation

User definable default ssitings for
proximal airway termperature,
temperature gradient and for adult
and infant mades

Responsive membrane front panal

LCD prempters and audic-visual
glarms permit rapid detection and
carraction of problams

High and low temperature tracking
alarms at 2.0 °C above and below
the selected proximal airway
temperature

Fixed high-temperature alarm at
41.0°C

Disconnectad/disledged proba
indicator

Heated-wira disconnact afarm whan
in hoated-wire mode

Adjustabla pause or hibernation
moda from 5 to 60 minutes, which
automatically resats

Continuous self-diagnostic
evaluation of hardware and software
functions

Microprocessor controlled



Symbols

The following symbols are used in this manual andfor on the device [taalf:

Symbol

Description

WARNING: Indicates a condition which, if not
followed exactly, may cause harm to the patient or user.

CAUTION: Indicates a condition which, if not followed
exactly, may cause harm to the equipment.

—
| Power ON
0O Power OFF
A Ampere
Hz Hertz

T

General Warnings and
Cautions

Warmning: Fire Hazard. Do not use
the CONCHATHERM IV Plus in the
prezance of flammable anesthetic
gases,

Warning: Bum Hazard, The
heating element of the
CONCHATHERM IV PLUS is hot {as
high as 140 *C}. Allow the HEATER
to cool before handling.

Warning: Burn Hazard. The
CONCHA-COLUMM is hat (as high
as 140 °C) and may contain liquid at
temperatures up to 80 °C. Allow the
CONCHA-COLUMN 1o eool befora
handling.

Warning: Electrical Shock Haz-
ard. Refer all sarvicing to qualified,
trained perscnnel only.

Warning: This unit requires 115 VAC
{nominal) 60 Hz sine wave output, If
used in a transport vehicle requiring
an inverter, do not use square or
pulse width medulated sine wave
output. To do se may result in
ovarheating.

Warning: Tha temparature probes
must ba properly placed and secura
before aperating the
COMCHATHERM IV PLUS. Failure
to do so will cause tha unit to alam
and shut down,

Wamning: Always verily gas flow
and airway temperatura before
connecting the CONCHATHERM v
PLUS to the patian,

Warning: Maintain adequate gas
flew through the CONCHA-COLUMN
and breathing circult. This will
prevant overheating the CONCHA.-
COLUMM and breathing circuit.

= Warning: Use only Hudson RCI 21-

volt Heated-Wire Circuits with this
HEATER.

= Warning: Whan using Hudson RCI

Heated-Wire Circuits:

1) Observe the minimum minute
volumes recommended in this
manual;

2) Do not cover the circuit with
sheats, blankats, lowels,
clothing or ether materials:

3) Do not apply excessive tension
to the heated-wire harness -
DO NOT "MILK® TUBING and;

4} Do not allow the circuit 1o rest
on the patient's bare skin.

Warning: Always monitor tidal
volume, minute volume, respiratory
rate and all pressures and ensure
that all monitoring alarms are
appropriately set and functioning
before connecting patient to tha gas
delivery system (ventilator, humidifier
and circull), -

Warning: Do not leave the HEATER
OM, do not turn the HEATER ON
and do not exit the pauss mode until
there is regulated gas fiow through
the system. To da so may result in
heat buildup, causing a belus of hot
air to be deliverad to the patient.
Clreuit tubing may significantly
soften under these conditions. Turn
the HEATER power switch OFF, or
place the unit in pause and allow the
system to cool before stopping gas
flaw.
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= Warning: The check probe alarm is
not intendead to replace routine
physical inspection of the
lemperature probe placement, Ba
sura both probes are in place during
operation of heater.

= Warning: Be sure to select the
proper opearating mode to assure
proper humidification of the patient
by the HEATER.

= Waming: Do not use a Low-
Complianca CONCHA-COLUMN in
continuous flow CPAP applications
with gas flows greater than 50 LPM.
There |s potential for flooding of the
breathing circuit and ainvay. Ses
Low-Compliance Column produet
insert, ’

= Wamning: Sudden changes in clrouit
pressure may cause the water in the
CONCHA-COLUMN to rise
temporarnly and may affect
compressilHe volume.

Warning: Do not ramove the
protective cover from the service
connector, This is not a lelephone
plug. Usa of this connector by
anyona other than qualified,
factory-trained personnel may
damage the instrument and result in
harm to the patient,

Caution: Always operale the
CONCHATHERM IV PLUS heatsr In
& vartical position with the water
resatvolr propedy mounted.

Caution: Proper operation of the
heater humidifier system raquires
proper installation of the watar
resenvair. Follow the reservair
installation instructions exactly.

Caution: Temperature pattemns
within the system associated with
narmal aperation will be disruptad If
there is an insufficient water level to
pass through the systern, causing
the HEATER to alarm. Be sure the
reservoir is properdy installed,

Caution: Do not eperate the
CONCHATHERM IV PLUS with a
dry reservoir, Severs damage may
result,

Caution: Do not operate the
CONCHATHERM IV PLUS without
a CONCHA-COLUMM humidifier
cartridge. Severa damage may
resull,

Cautlon: Do not autoclave, gas
slerlize, pasteurize or immerse the
CONCHATHERM IV PLUS in any
liquid. Severe damage will result.

Caution: Replace the power fuse
only with ane of the same rating.

Caution: Use water traps to collact
rainout when using any haater with
non-heated wire breathing circuits,

ol il

Principles of Operation

The CONCHA® systam of heated
humidification consists of the
CONCHATHERM IV PLUS heated
humidifier, tha CONCHA-COLUMN®
humidifier cartridge, CONCHA sterile
water reservoir, a Hudson RC| dual
temperature probe and either & non-
heated wire breathing circuit or a
Hudson RCI 21-volt Heated-Wire
Breathing Circuit. The servo-controlled
heated humidifier continuously
monitors the proximal airway
temperature and regulates the heat
supplied to the column by the heating
alemeant, and if used, the heated-wire
circuit.

The CONCHA-COLUMMN
hurmidification cartridge is inserted into
the HEATER whera it is sumounded by
a heating element, Sterile water flows
via a gravity-feed system from the
resefrvoir into the CONCHA-COLUMN,
wetling an internal absorbent wick.
The heating element conducts heat
through the column's metal wall,
heating the wick and vaporizing the
sterile water. Ventilatory gas passes

ied, hurmidified ceygendain
mbxdure ko patient
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Tk

E
i e e
i e
g

AR e S

z

through the CONCHA-COLUMN where
It picks up the moisture in molecular
form. The heated, humidified gas is
delivered to the patient through a
breathing circuit, (non-heated wire or
heated-wira) attached to the top of the
CONCHA-COLUMM.

CONCHA-COLUMNS are
avallable in standard and low-
compllance configurations and are
labeled for easy identification. Both
operate on a refiable, gravity-feed
system for uninterrupted water flow.

The standard CONCHA-
COLUMN (see Figure 1) is designed
for use with ventilatory parameters
most commonly used with adults. The
water in the column will ba at the same
level as that in the reservair, The water
level in both the reservoir and the
CONCHA-COLUMN drops as water is
consumed. As the water level in the
CONCHA-COLUMN drops, the
compressibla volume of the system
increases and the system compliance
changas. .

Dy cocygeniair mindure
from flow source

e

e e e

Figure 1: Standard CONCHA-COLUMN Flow Diagram
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The CONCHATHERM IV PLUS
has been designed and tested to ba
used with Hudson ACI conventional
(non-heated wire) clrouits and
compatible (21-volt) Hudson ACI
heated-wire circuits. The
CONCHATHERM IV FLUS requires the

For applications requiring a more
constant compressible volume and
compliance, a low-compllance
CONCHA-COLUMN (see Figure 2
should be used. The low-compliance
COMCHA-COLUMM maintains a
constant water level In the column

rasulting in a more stable compressible use of a dual temperature probe at all
volume, The system's compliance times.
equals the CONCHA-COLUMM's

compliance plus the amount of fluid
transferred to the reservoir during each
Insplratory phase. Some fluid, in the
form of either air or water, always
transfers during each cycle'. In
addition, becausa of the smaller mass
of water contained inside the column,
the low-compliance colurnn will heat
and cool faster as compared to the
standard CONCHA-COLUMM.

Heatad, hurridified axgentair Dy enpgeen'air misture
mixture o Enm_.__xsz :\wa Fram fow source
= sl
T 11
Saturaled wick-——» nl. “
kAP b
it .r.:__!._l -~
W Ll
iy | Lol
ey L
o ol
L ; Ll

Figure 2. Low-Compliance CONCHA-COLUMN Flow Diagram

" The armawnt of flid transfarrad to he reears wiriees slightly depending on wanlilsior sattmgs, Several baciors
Increase the ameart of fuld transfer. ligh peak prassure, lawar braath rates, reduced wases voiume In resenvalr, VE
reies epproaching 1:1.4, and square pressure wevelomms, -
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Specifications

Performance Characteristics?

CONCHATHERM IV PLUS Haated Humidifier

SettableTemperature Aange®:  Adult mode—Adjustable from 30,0 to 39.0 °C
Infant mode—Adjustable from 30.0 1o 39.0 °C

Output Voltage (Heated Wire): 21 volts AC

Temperatura Display: Three-diglt, seven-segment LED

High-Temperature Alarm Limit  41.0 + 0.5 °C typicat

Tracking Alarm:
Heated-Wire Circuit + 2.0 °C of the selected airway temperature
MNon-Heated Wire +2.0 °C of the selectad airway temparature
(Convantional) Circuit

Warm-up Tima: 20 minutes maximum with heated wire

30 minutes maximum non-heated wire

Recommended Flow Aates®:  Adult mode, heated-wire circuit-3 LPM min.
Adult mode, non-heated wire circult=5 LPM min.
Infant mede, heated-wira circuit-2 LPM min.
Infant mede, non-heated wire circuit-2 LPM min,

CONCHA-COLUMN Humidifiar Cartridge

Water Capacity:
Standard® 183 + 10 mL with full reservair
Low compllance 52 + 10 mL with full reservair
Compliance:
Standard® 1.12 mUem HoO with full reserveir
251 mlUem Ho0 with reservair at *replace” mark
Low compliance 0.256 mlfem Ho.O
Comprassible Volume:
Standard® 103 mL with full reservoir
268 mL with reservoir at “replace” mark
Low compliance 248 mL £ 12 mL

* AN accurmulation of autrame condtions wil afect the staled performance of tha davica,

" Measured & tha patient end of n 153 cm {607 breathing circue,

*Using & carinueas flow gas source.

.“anin ot wabsr in CONCHA-COLUMN decransas g8 watsr i used, Increasing the compressinle voluma ns walar ks
1T,

]



Electrical Characteristics

Input Yoltaga and Power: 103-127 VAC, 60 Hz, 1.8 A

Power Consumption; 200 W

Leakage Current: Lass than 100 microamps

Dielectric Withstand: 1,250 velts minimum for one (1) minute
Ternperature Contral: Dual thermistor

Powar Fuse: One (1) 4 amp, 125 VAC 5 x 20mm time delayed
Themal Fuse: 140 °C ﬂ.._c:_.mmmzm_u_m

Operating Environment Temperature

Operating Tempearatura; 20 to 29 °C (68 to B5°C)S

Physical Characteristics

Size: 21.6 cm (H*) x 15.2 em (W) x 19.0 cm (D)

812" (H) x 8" (W) = 7 1/2" (D)
NOTE: Allow 33 om (137 when ciroui? is installed.

Waight; ) 8 pounds (approximate)
3.6 Kg (approximate)

Transportation and Storage

Tamperature: 2010 +50 °C (-4 to +122 °F)
Realative Humidity: 10-100%:

€ Qpesating the HEATER ot tha axtremes af the sperating tmparabure mey affect te terporature oulput of the devics
andiee cauge nuisienco alamms, Tha HEATER works ideally at a room temparatune of 22 to 26 °C (72 to 78 °F),
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Controls and Indicators

Figure 3: CONCHATHERM IV PLUS Front Pane! Controls and Indicators

Indicators

{sae Figura 3)

1. LED DISPLAY—Displays the gas
temperature in whole dagraes
centigrada and tenths of & degree.
Tha LED lluminates AIRWAY TEMP
or COLUMM TEMP as appropriata to
the temperatura baing displayed.
During normal operation, the LED
displays actual proximal patient
airway temperature.

2. LCD DISPLAY—Displays status

messages (described below) singly
or in combination. In addition, this
LCD displays a temperalure gradient
bar graph when the
CONCHATHERM [V PLUS is used
with a heated-wire circuit.

ADULT—Illuminates when tha
COMCHATHERM IV PLUS is in the
adult moda.

INFANT—llluminatas whan the
CONCHATHERM IV PLUS is in the
infant moda.

WARM-UP—F|ashes while the
CONCHATHERM IV PLUS |z
warming up.

PAUSE—Flashes when tha pausa
maode s active.

SERVICE—Flashes In tha svent of
the failure of the CONCHATHERM
IV PLUS. Immediately remove the
unit from service should this mes-
SBO8 COME on,

HIGH TEMP—Flashes when the
proximal patient airway temperatura
{also referred to as alrway
termperatura) s 41,0 *C or higher, or
if the alrway temperature is 2.0 °C
abave the temperature selacted by |
the clinician.



LOW TEMP—Flashes when the
airway temperatura iz 2.0 °C below
the tlamperature selacted by the
clinician or when the column
temperatura fails to reach 31 °C,

MNOTE: This alarm is deactivated
during the wam-up period,

CHECK PROBE—Flashes when the
COMCHATHERM IV PLUS sénses &
' dislodged or disconnectad
temperature probe.

Warning: The check probe alarm is
not intendead 1o replace routing
physical inspection of the
termperature probe placamenl, Be
sure both temperature probes are in
placa at all limes during the
aperation of the CONCHATHERM |V
PLUS. %

BAD PROBE—Flashes when the
CONCHATHERM IV PLUS sonzes
an abnormality that it interprets as a
falled temperature probe. Replace
the probe if this message comes on,

INSF. WIRE—llluminates when the
inspiratory wire of a heated-wire
circuit is connected to tha
COMCHATHERM IV PLUS, This
message will flash when the
inspiratory wire is disconnected
during eparation.

INSP. WIRE-ON—Illuminates when
power |s applied by the
COMCHATHERM IV PLUS to the
inspiratory heated-wire,

EXP. WIRE—llluminates when the
expiratory wire of a heated-wire
circuit is connected to the
CONCHATHERM IV PLUS. This
message will flash when the
expiratory wira is disconnected
during operatian,

EXP. WIRE-ON-—lluminates whan
power is applied by the

CONCHATHERM IV PLUS to the
axpiratory heated-wira,
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DISCONNECT—Flashes when
elther the inspiratory or expiratory
wire of the heated-wire circuit is
disconnectad during operation, In
addition, INSF. WIRE or EXP. WIRE
will flash to indicate which wira is
dizconneactad,

ALARM MUTE—Flashes when the
audible alarm has been silencead.

NOTE: The mute perod ends after
approximately one minute.

BAR GRAPH—Displays the
difference in gas temperalure, the
temperature gradient, between tha
column temperature and the airway
temperature when the
COMCHATHERM IV PLUS is used
with a heatad-wire circuil. Each
sagment of the bar graph represents
0.5 *C. During operation, the bar
graph displays the actual
temparature gradient in the heated-
wire clrcuit, When the SET key is
pressed, the bar graph displays the
temperature gradient selected by the
clinician for as long as the kay is
prassed,

STATUS INDICATORS—These
three LEDs display the operating
status of thea CONCHATHERM IV
PLUS.

GREEN—lluminates when tha
davice is umead on and remains on
to indicate normal operation.

YELLOW—lluminates in conjunc-
tlon with a slow-pulsing audio signal
o indicate a cautionary condition
[alzo sea “Alarm Conditions” In the
“Traubleshooting”™ saction of this
manual).

RED—|lluminates in conjunction with
a fast-pulsing audio signal to
indicate an emergency conditicn
requiring immediate action by the
clinician (also see “Alarm Conditions”
in the "Troublashooting” section of
this manual).

i m—

Front Panel Controls
{see Figure 3)

4.

SET—This key is used in conjunction
with othar function kays 1o activate
or deactivate system functions. In
thiz way, the SET key providesz a
safely teature to prevent inadvertant
alteration of a system function, If
pressed without simultansously
prassing another kay, the set airway
tamperature is dizplayed on the
LED; and if using a heatad-wire cir-
cuit, the set column-to-airway tem-
perature gradient is displayed on the
LCD bar graph.

TEMP GRADIENT—Used
simultaneously with the SET key.
These keys increase or decrease
the temperature gradient batwean
the column temperature and the
patient end of the heatad-wire cir-
cuit. The temperature gradient is dis-
played on the LCD bar graph.

NOTE: Once adjusted, the HEATER
will begin to heat to the new
paramater. To record this parameter
inta the unit's memery, the HEATER
requires 10 seconds of keypad
Inactivity, after the last parameter
has been enterad, bafere storing the
parameter,

MOTE: This control is inactive wher
a nen-heated wire circuit is used,

TEMPERATURE—Used
simultaneously with the SET key.
These keys Increaze or decrease
the set proximal patient airway tam-
perature, Each time the key is
pressed, the LED will incrament In
the units displayed (whole degrees
or tenths of a dagraa). If the tenths
of & degree |s displayed, holding the
kays will advance the display rapidly,
NOTE: Once adjusted, tha HEATER
will begin to heat to tha new
paramater, To record this parametar
into the unit's memory, the HEATER
requires 10 seconds of keypad
Inactivity, afier the last parameter
has been antered, before storing the
parametar,

13

7

10.

.

COLUMN TEMP—When

pressed, allows the LED display to
show the tamperalure of gas at the
outlet of the COMCHA-COLUMN.
This will remain displayed for as
long as the kay is prassed,

ADULTANFANT—U=zad
simultanecusly with the SET kay,
this key selects the operating mode
of tha CONCHATHERM IV PLUS.

PAUSE—Used simultanecusly with
the SET key to reduce power to the
heater and wires, and hibemata the
activity of the unit for a user
detinable ime pariod of 5-80
minutes, During the pause or
hibemation mode, proximal airway
temperalure, lemperature gradient,
and pausa time may not ba
adjusted, Tha CONCHATHERM IV
PLUS will arrive with a Hudson ACI
preset pause Interval of 30 minutes.
When CONCHATHERM IV PLUS iz
in pause, & grean LED will flash on
the PALISE key, and pause flashes
on the LCD dizplay. Ses the "Othar
Operating Features® section for
adjusting the pause time. To
lerminate the pause mode, press the
SET and PAUSE keys
simulfaneously.

ALARM MUTE—Silences the
audible alarm for approximately one-
minute. During the mute pariod,
ALARM MUTE flashes on the LCD
display and the LED on the ALARM
MUTE key flashes. Pressing the
ALARM MUTE key anytime during
the mute perod will reactivate the
audible alarm,

RESET—This key, when pressed

simultanaausly with the SET key:

*  clears operating alarm
conditions, if active (also sea
"Operating Conditions” In the
"Troubleshaoting” saction of
this manual),

*  terminales the pause mode

*  terminates the alarm mute
modea

*  restars the warm-up period



Boftom Panel
Bottom Panel
{s2e Figure 4}
12. POWER ONFOFF—This gwitch 186,
contrals power to the CONCHA-
THERM IV PLUS,
MOTE: f the power has bean tumead 17,

13,

14,

15,

Figure 4: CONCHATHERM IV FLUS

off and then tumead on in a period of
less than one minute, the device will
retum to the cantrol settings in effect
prior to baing tumed off.

POWER FUSE—Siotted luse holder

containing one 4-amp use. 18,

SERVICE CONNECTOR—This port
i used only for test and calibration
during manufacturing at the factory.

Warning: Do not remove the
protective cover from tha servica
connector. This is net a telephone
plug. Use of this connector by
anyone other than qualified,
factory-trained personnal may
damaga the instrument and result in
harm to the patient,

TEMPERATURE PROBE JACK—

Connects the temperature probes to
the CONCHATHERM IV PLUS.

14

POWER CORD—Three-condustor
cable (with ground) with & hospital
grade plug.

HEATED-WIRE CABLE—Colar-
coded connectors to match the colar
al the inspiratory heated-wire (blue)
and the expiratory heated-wire (vel-
low) connectors an the Hudson RCE
haated-wire circult.

AUDIBLE ALARM—Saunds when
an alamm condition exists. A slow-
pulsing alarm indicates a cautionary
condition and is accompanied by a
slow-flaghing, yellow status indicator
LED, A fast-pulsing alam indicates
an emergency condition requirng
immediate action by the clinician and
iz accompanied by a fast-flashing,
rad status indicator LED.

Directions for Use

Raoad this entire sechion, Ingluding ail wamings and saulions, before aperating the CONCHATHERM
IV PLUS. Also sea “4pplications” later In this manual for uss of the CONCHATHERM IV PLUIS in

parficuwar clinical situations.

System Setup

1. CONCHATHERM IV PLUS
installation,

Mount the HEATER to a pole,
vantilater or rall systam using the
approprate Hudzon RGCI mounting
brackat. Cantact your Hudson ARG
representative for available mounting
brackets. Mounting instructions are
supplied with the bracket.

= Waming: Fira Hazard: Do not use
CONCHATHERM IV PLUS in the
presence of flammable anesthatic
gases,

2. Connect the CONCHATHERM IV
PLUS to power,

Plug the HEATER inte an
appropriate 115 VAC (nominal)
60 Hz three-prong, grounded
eloctrical outlet. Be sure thers is
power at tha outlet,

= Warning: This unit requires 115 VAC
{nominal) 60 Hz sine wave output. If
used In a transport vehicle requiring
an inverar, do not use square wave
or pulse width modulated sine wave
output. To do so may result in
overhealing.

= Warning: Do not leave the HEATER
ON, do not lum the HEATER ON
and do not exit tha pause mode until
there |s regulated gas flow through
the system. To do s0 may result In
heat buildup, causing a bolus of hot
air to be deliverad to the patient.
Circuit tubing may significantly
soften under thess conditions, Turn
tha HEATER power switch OFF, or
place the unit in pause and allow the
system to cool bafore stopping gas
flow.
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Install the CONCHA-COLLIMM.

Insen the CONCHA-COLUMM into
the CONCHATHERM IV PLUS,
passing the bottom punctura pin and
tubing thraugh the cylindrical heating
alement. Be sure that the tubing
clampis) are in place.

Warning: Burn Hazard. The heating
element of the CONCHATHERM |V
PLUS is hot (as high as 140 °C).
Allow the HEATER 1o cool befora
handling.

Warning: Burn Hazard. The
CONCHA-COLUMN is hot (as high
as 140 °C) and may contain liquid at
temperatures up to 80 *C. Allow the
CONCHA-COLUMMN ta ool hefore
handling.

Install the water resarvair,

Place the CONCHA sterlle water
rasenvoir into the reserveir holder on
the mounting bracket,

Caonnact the breathing ¢reuit to the
CONCHA-COLUMN,

= Hemove the profective caps
from the ports Bt the top of the
COMCHA-COLUMMN,

. Connect the tubing frem the
venlilator or gas source to one of
the ports on the ealumn.

. Connect the inspiratory clirouit
tubing to the remaining port. If
using a column with a right-angle
port, altach the tubing from the
ventilator or gas source to the
vertical port end the inspiratory
tubing to the horzontal por.

= Connect the expiratory circult

lubing to the expiratory porl on
the ventilator.



6. Connect the water resenvair to the
CONCHA-COLUMN,

*  Remove tha protective sheath
from the bottom puncture pin
oh the CONCHA-COLLIMN
tubing. Using a twisting motion,
push the pin through the
puncture site at the bottom of
the reservoir. Push the pin in all
the way. Repeat this procedura
for the top puncture pin and
punciura site,

= Openall of the lubing clamps
on the COMCHA-COLURMM,
Gently squeeze the reservair to
initiate water flow into the
columr.

7. Install the dual temperature probe,

Insert the lemperature probe plug
into the jack st the bottom-of the
heater. Be certain that the plug is
FULLY seated. Place the long-ca-
bled probe Into the inspiratory slde
of the patient wye and the shor-
cabled probe at the CONCHA-COL-
UMM outiet.

= Warning: The temperature probes
must be properly placed and secure
before operating the
CONCHATHERM IV PLUS. Failure
to do so will cause the unit to alarm
and shut down. If using a heatad-
wire circuit, connect the Inspiratory
and expiratory wires to the
appropriate color-coded connectors
on the HEATER (inspiratony-blue;
expiratory-yellow).

= Warning: Use only Hudson RCI
21-volt Heated-Wire Circuits with this
HEATER.

= Warning: When using Hudson RC
Heated-Wire Clrouits:

= Observa the minimum minute
volumes recommended in this
manual;

L] Do not caver the circuit with
sheats, blankets, towels,
clothing or other materials;

= Do not apply excessive tansion
to the heated-wire hamess—
DO NOT "MILK" TUBING and;

. Do not allow the circuit to rast
on the patient's bare skin.

8. Set the ventilator or gas source as
recjuired

Ses the Ventilator Manufaciurer
Instructions for Use to detarmine
ventilator operation and monitoring
requiremants.

= Warning: Always monitar tidal
volume, minute volume, respiratony
rate and all pressures and ensure
that all monitoring alarms are
appropriately set and functioning
before connecting patient to the gas
delivery systam (ventilator, humidifier
and circult).

= Warning: Do not leave the HEATER
OM, da not tum the HEATER ON
and do not exit the pause mode until
there is regulated gas flow through
the system. To do so may result in
haat buildup, causing a bolus of hot
air to be defiverad to the patient.
Chreuit tubing may significanthy
soften under these conditions. Turn
the HEATER power switch OFF, or
place the unit in pause and aliow the
system to cool before stopping gas
flow.
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Figure 5: The CONCHA System Using a Non-Heated Wire {Conventional) Circuit

Operating the CONCHATHERM IV PLUS
Using a Non-Heated Wire (Conventional) Circuit

{=2e Figure 5)

1. Turnen the gas fiow,

When using the CONCHATHERM IV
PLUS with & non-heated wire
brreathing circuit, a minimum flow rate
of 5 LFM is required In the adult
made and a minimum of 2 LPM s
required In the infant mede. Also
refer to the “Applications” section of
this manual,

= Waming: Abways verify gas flow and
airway temperature befora
connecting the CONCHATHERM IV
FLUS to tha patient,

= Warning: Maintain adequate gas
flow through the CONCHA-COLUMN
and braathing clreult, This will
prevent overheating the CONCHA-
COLUMN and breathing circull,

= Warning: Do not leave the HEATER
ON, do not lm the HEATER ON
and do not exit the pause mode until
thers |s regulated gas flow through
the system. To do so may result in
heat buildup, causing a bolus of hot
air to be delivered to the patient,
Clreult tubing may significantly soften
under thesa conditions. Tum the
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HEATER power switch OFF, or place
the unit In pause and allow the
system to cool before stopping pas
flow.

Set the CONCHATHERM IV PLUS
power switch to ON (1),

Onece activated, the CONCHATHERM
IV PLUS parforms a self-diagnostic
routing which briefly displays all
sagments of both the LED and LCD
displays, Aluminates all discreet LEDs
and sounds tha audible alamm, Once
the self-diagnostic routine is
comgHete;

*  the green LED on the unit wil
remain lit

+  the LED on the ADULT/INFANT
keyy will flash

+  the words Adult and Infant on
the LCD display will flash

This indicates that the
COMNCHATHERM IV PLUS Is waiting
far selection of the operating mode.

MNOTE: The COMCHATHERM IV
PLUS will not bagin to heat until an
operating mode is selected by the
clinician.



Salact the operating mede (adult or
infant).

To select the infant mode, pross
and hold the SET key. Fress the
ADULT/INFANT key until the word
Intant is displayed on the LCD, and
the temparature display is
illuminated, Release the SET key,
MNOTE: The ADULTANFANT kay will
continue ta flash for 60 seconds.
During this time, you may change tha
operating mode Lo Adult, by following
the instructions on selacting the adult
made, When the key stops flashing,
the CONCHATHERM IV PLUS will
supply haat to the aystem,

To select the adult mode, press
and hold the SET key, Prass tha
ADULT/INFANT key until the word
Adult is displayed on the LCD, and
the temperature display is
illuminated. Release the SET key.
NOTE: The ADULT/INFANT key will
confinua to flash for 60 seconds.
During this time, you may change the
aperating mode to Infant by following
the instructions on selecting the
infant mode. When the key stops
fiashing, the CONCHATHERM IV
PLUS will supply heat to the systam.

To change the operating mode after
the G0-second mode selection period
has expired, the CONCHATHERM IV
PLUS must be turned off for one
minute ar lenger to clear the pravious
salection,

MOTE: Tha CONGHATHERM 1V
PLUS must be placed into efther the
adult or Infant operating made befora
the unit begins to heat, If, after five
minutes the operating moda has not
been selacted, the CONCHATHERM
IV PLUS will alarm, notifylng the user
that additional input Is required.

MNOTE: When using tha
COMCHATHERM IV PLUS with a
15 mm intemal diameter padiatric
breathing circuit, use the adull
mode. Gbserve all minimum flow
requirements assoclated with use of
the devica In the adult mode.
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Sl the praximal patient airvay
lemperatura,

Tha COMCHATHERM IV PLUS will
arrive from Hudson AGCH with the
progimal patient airway default
temperature sat at 35.0 *C, To selact
a differant alrway default
lemperature, follow the directions
below for increasing or decreasing
airway temparatura, When the SET
key is pressed, the selected alrway
temperature will be displayed on the

LED. When the SET key is released,

the LED will display the actual airway
temperature.

To Increase the proximal patient
alrway temperature, press and hold
the SET key, Prass the “ & " key,
located directly over the word
TEMPERATURE to the desired
setting; holding the * & * key will
advance the display rapidly, Release
the SET key.

To decrease proximal patient
airway temperature, press and hold
the SET key. Press the " " kay,
located diractly over the word
TEMPERATURE to the dasirad
setting. If the tenths of & degres i=
displayad, halding the * ¥ kay will
advance the display rapidly. Releasa
tha SET key,

MOTE: With each adjustment, allow
adequate time for CONCHATHERM
IV PLUS to reach the selected
temperatura. This will vary and is
dependent on flow rate, type and
lengths of twhbing, ventilating volume,
raspiratary rates and type of
CONCHA-COLUMM usad,

MNOTE: Should the primary memony
become corrupted, the
COMCHATHERM IV PLUS will revert
to tho Hudson RCI set temperature
of 35.0 *C.

CONCHATHERM IV PLUS Warm-
Up Period.

Once the operating mode has been
selecled, the CONCHATHERM IV
PLUS will enter into & "warm-up®
period. Tha CONCHATHERM 1V
PLUS allows 30 minutes for the
system to come up to operating
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temparature when using a non-
heatad wire circuit, The phrase
WARM-UP will flash on the LCD for
the duration of this parod.

The wam-up period ends after

30 minutes or when the ainvay
temperature stabilizes within 2.0 *C
of the set airvay temparature,
During the warm-up pericd, the low
temperature alamm is deactivated to
keep the unit from giving a low
temperature alamrm whila the system
temparature stabillzes,

If the HEATER is not within 2.0 *C of
the sat airway temperature after a
warm-up period of 30 minutes, the
HEATER will display a low-
temperature alam., If additional
warm-up time is required,
simuitaneously press the SET and
RESET keys,

After the warm-up period,
CONCHATHERM IV PLUS will convert
to its operating moda, Figure &
shows & typical display pattern for
tha CONCHATHERM IV PLUS in the
adult mode using a non-heatad wirg
breathing clrcuit. The display shows
an actual airway lsmperaiure of 35.0 *C,

‘Changing the breathing eircult,

Flace the HEATER in pause when
changing the circult, Once the pauses
interval ends, the HEATER will retum
to tha warm-up mode, then normal
operation,
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Figure 6: Typical CONCHATHERM IV PLUS Displays in
Normal Non-Heated Wire Breathing Circuit Operation

MOTE: If replacing a non-heated
wira breathing circuit with a
Hudson ACI Heated-Wiro Circuit,
the CONCHATHERM IV PLUS will
automalically enter heated-wire
oparation when it senses the
inspiratory heatad-wire has been
connactad,

Warning: Do not leave the
HEATER OM, do not tum the
HEATER ON and do not exit tha
pause made until there s ragulated
gas flow through the systermn. To do
=0 may result in heat buildug,
causing a bolus of hot air to be
delivarad to the patiant. Circuit
tubing may significantly soften under
these conditions. Tum the HEATER
power switch OFF, or place the unit
In pause and allow the system to
cool before stopping gas flow.

When removing the COMCHA-
THERM IV PLUS from service, turn
the HEATER power switch OFF and
allow the unit ta cool before stopplng
gas flow.

Warning: Leaving the HEATER ON
without gas flow may result In heat
bulldup, causing a bolus of ot air to
be defiverad to the patient. Circuit
tubing may significantly soften undar
thesa conditions,
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Figure 7: The CONCHA System Using a Heated-Wire Cireuit

Operating the CONCHATHERM IV PLUS

Using a Heated-Wire Circult
{see Figure 7)

1. Be sure the heated-wires from the
circuit are connected to the
CONCHATHERM IV PLUS balore
the unit iz umed on. For corect
heated-wire circuit connectian,
please see the Heated-Wire Circuit =
product inse.

IMPORTANT: The CONCHATHERM
IV PLUS automatically enters
heated-wire operation when It senzes
that the Inspiratory heated-wire fram
a Hudson RCI cirouit has been
connected. If using a Hudson RCI
dual heatad-wire circult, be sure that
both wires are connectad.

= Warning: Do not leave the HEATER
OM, do not tum the HEATER 0N
and do rot exit the pause made untll
thers is regulated gas fiow thraugh
the system. To do so may result in 2
hieat buildup, causing a bolus of hot
alr to ba delivered o the patient.
Circuit tubing may significantly soften
under these condifions. Turn the
HEATER power switch OFF or place
the unit in pause and allow the
eystem lo cool before stopping gas
flow,
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= Warning: Use only Hudson ARG

21-volt Heated-Wire Circuits with this 3
HEATER.

Warning: When using Hudson RG
heated-wira circuits:

. Observe the minlmum minute
volumes recommendad in this
rranigl;

. o not cover the circuit with
sheets, blankets, towels,
clothing or ether materials:

*  Donet apply excessive tenslan
to the heated-wiro harmess—
DO NOT "MILK" TUBING and;

. Do not allow the circuit to rest
on the patlent's bare skin.

R

Turn on the gas flow,

When using the CONCHATHERM |V
PLUS with a heated-wire breathing
circult, & minimum flow rate of 3 L&
or greater is required In the adult
mode and & minimum of 2 LPM Iz
required in the Infant mode.

Also refer to the "Applications”
section of this manual.

Warning: Always verly gas flow and
ainway temperature beforo
connecting the CONCHATHERM 1Y
PLUS to the patient,

Warning: Maintain adequate gas
flow through the CONCHA-COLUMMN
and breathing circult, This will
prevent ovierheating the COMCHA-
COLUMM and breathing circuil

Warning: Do nol leave the HEATER
ON, da not tum the HEATER On
and do not exit the pause mode until
there is regulated gas fiow through
the systam. Ta do 50 may result in
heat bulldup, causing a bolus of hot
air to be delivered to the patient,
Cireuit tubling may significantly saften
under thess conditions. Turn tha
HEATER power switch OFF, or place
the unit in pause and allow the
systermn to cool before stopping gas
Tlonw,

Set the CONCHATHERM IV PLUS
power swilch to ON (1),

Once activated, the
CONCHATHERM IV PLUS performs
a self-diagnostic routine which briefly
dispiays all segments of both the
LED and LCD displays, illuminatas
all discreet LEDs and sounds the
audible alarm. Once the self-
diagnostic routing is complote:

= the green LED en the unit will
remain lit

*  the LED on the ADULT/ANFANT
key will flash

. the words Adult dand Infant on
the LCD display will flash

This indicates that the
CONCHATHERM IV PLUS Is waiting
for selection of the operating moda.

NOTE: Tha CONCHATHERM IV
PLUS will nat begin to heat urtil an
operating mode is selected by the
cliniclan,
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4.

Select the operating moda (adult or
infant). .

To select the infant mode, press
and hold the SET key. Press the
ADULT/ANFANT key until the word
Infant is displayed on the LCD, and
the tamperature display is
illuminated. Release the SET Jeey.

NOTE: The ADULTANFANT by will
continue to flash for 60 secands,
During this time, you may change
the operating mode to Adult, by
following the instructions on selecting
the adult mode. When the key stops
fashing, the CONCHATHERM v
PLUS wlll supply heat to the syslam.

To select the adult mode, press
and hold the SET key. Press the
ADULTANFANT key until the word
Adult is displayed on the LCD, and
the temperaturs display |s
iluminated. Release the SET kexy,

NOTE: The ADULTAMFANT ke will
continue to flash for 60 seconds,
Dring this time, you may change
the cperating mods o Infarnt, by
following the instructions on slacting
the infant mode. When the key stops
flashing, the CONCHATHERM v
PLUS will supply heat to the systom.

To change the operating mode after
the B0-second mode selection
period has expired, tha
CONCHATHERM IV PLUS must be
tumed off for one minute aor longer ta
clear the previous selsction,

MNOTE: The CONCHATHERM IV
PLUS must be placed into aither the
adult or infant oparsting mode before
the unit begins to heat. If, after five
minutes the aperating mode has not
been salected, tha COMCHATHERM
W PLUS will alam, notifying the user
that additional input is requirad.

NOTE: When using the
CONCHATHERM I PLLIS with 3 15 mm
intemal diamater padiatric breathing
circult, use the adult mode. Observe
all minimum flow requirements
associated with use of the davice in
the adult modea,




Set the proximal patient alrway
temperature,

The CONCHATHERM IV PLUS will
arrive from Hudson ACI with the
proximal patient airway default
temperature sat at 35.0°C. To selact
a different airway default
ternperatura, follow the directions
below for increasing or decreasing
airvay temperature. When the SET
key is pressed, the selacted airway
ternperatura will be displayed on the
LED, When tha SET key |s released,
the LED will display the actual ainvay
temperature,

To increase proximal patient
airway temperature, press and hold
the SET kay. Press the " A& 7 kay,
located diractly over the word
TEMPERATURE to the desired
setting; holding the " & " key will
advance the display rapidly. Release
the SET key,

To decrease the proximal patient
airway temperature, press and hold
Ihe SET key, press the " ¥ key,
located directly over the word
TEMPERATURE to the desirad
setting; holding the * ¥ kay will
advance the display rapldly. Release
the, SET key.

MOTE: With each adjustment, allow
adequate ime for CONCHATHERM
IV PLUS to reach the selected
temperature, This will vary and is
dependent on flow rate, type and
lengths of tubing, ventilating volume,
raspiratory rates and type of
COMNCHA-COLUMMN used,

MOTE: Should the primary meamaory
become corrupted, the HEATER will
revert to the Hud=on RCI set
temparature of 35 °C.

i -
TEMP

Set the column-to-patient tempera-
ture gradient.

When using the CONCHATHERM [V
FLUS with Hudson RCI Heated-Wire
Circuits, the temperature gradient
may be adjustad to aliow for the
proximal patient airway lemperature
to be up to 3.0 "C wamer or cooler
than the temperature at the
COMCHA-COLUMN outlat.
Adjustment of the temperature
gradient allows for bettar control of
the relative humidity delivered to the
patient and batter control of rainout,
condensation, within tha heatad-wire
clrcult, A positive temperature
gradient results in a airvay
temperature that is warmmer than the
temperature of the gas at the
column, A negative temperature
gradient resuits in an ainsay
temperatura that is cooler than the
temperature of the gas at the
column, This column-to-airvay
temperature gradient is displayed as
a bar graph on the HEATER LCD
display.

The CONCHATHERM IV PLUS will
arriva from Hudson RCI with the
column-to-patient temperature
gradient set gt 0 "C. A temperature
gradient of O "C aliows the
tamperature of the gas and,
therafore, the relative humidity (RLH.)
of the gas, to be constant throughout
the langth of the heated-wire cirguit.
Figure 8 shows a typleal circuit
regponse and bar graph display
when the ainvay temperature is set
at 37 *C and the temperature
gradient is sat at 0 °C.

To salect a differant tempearature

gradient, use the SET and TEMP
GRADIENT keys as described

AIFWAY

Figure 8: Zero Temperature Gradient, Display at 0 °C.

below. When the SET key is
pressed, the set tamperature
gradiant will be displayed on the
LCD¥s bar graph. When the SET
button is released, the bar gragh will
display the actual temperature
gradient within the heated-wire
circult, Allow time for stabilization
after adjustment.

To set a positive temperature
gradient, press and hold the SET

key. Press the “ 4" key, located
directly over the word TEMP
GRADIENT to the desired setling,
Each tima the TEMP GRADIENT
“4" key iz pressad, the bar graph on
tha LCD display will Increment by a
single segment, Each segment

Figure 8: Pasitive Tempera

To set a negative temperature
gradient, prass and hold the SET

key. Press the *P~ key, located
directly over the word TEMP
GRADIENT to the desired setting.
Each time the TEMP GRADIENT
“W7 kay is prossed, the bar greph an
the LCD display will Increment by a
gingle sagment. Each segment
represents 0.5 "C. Release the SET
key. Figure 10 shows a typical bar
graph display with the airway
temperature set at 37 °C and the
temperature gradient set at -3.0 °C.

MOTE: A negative or decreased
ternperature gradient razulls in a
higher relativa humidity (TR.H.} at
tha proximal patient airway.

represents 0.5 °C. Release the SET
key. Figure 9 shows a typical bar
graph display with the airway
temperature set at 37 "C and the
temperature gradient set at +3.0 °C.,

MOTE: A positive or Increased
temperature gradient results in @
levweer redative humidity (2A.H.) at the
provamal patient ainwvay and
potentially less ralnout within the
circuit tubing.

IMPORTANT: A positive lemperaturs
gradient may resull In & humidity
daficit to the patient, depending on
the temperatures and ventilatory
parameters usad.

%-w% L
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TEMF PATIENT
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ture Gradient, Display at +3.0 °C.

IMPORTANT: A negative
temperature gradient increases the
potential for rainout within the
heated-wire circuit.

The CONCHATHERM IV PLUS is
designed to deliver a minimum fluid
output of 30 mg/L, requiring a
minimum column temperature of
approximately 31 "C. Always st the
tempersture gradient o allow far a
column temperature of &1 least

31 °C; otherwise, a low-temperature
alarm will activate.

NOTE: Should the primary memaory
become corrupted, the HEATER will
rever to the Hudson RCI set
termperature gradien of 0 *C.

TEMP PATIENT

Figure 10 Negative Temperature Gradient, Display at -3.0 °C.
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Figure 11: Typical CONCHATHERM 1V PLUS Displays in
Normal Heated-Wire Operation

CONCHATHERM IV PLUS Warm-
LIp Period,

Once the oparating mada has baan
salected, the COMCHATHERM IV
PLUS will enter into & warm-up
period. The COMCHATHERM 1V
PLUS allows 20 minutes for tha
system to come up o operating
tempearature whan used with a
heated-wire breathing circuit. The
phrase WARM-UF will flash on the
LD for the duration of this period.

The warm-up period ends after 20
minutes or when the airway
temperature stabllizes within 2.0 °C
of the sat alrway temperature,
During the warm-up period, the low
tfermnperature alarm is deactivated to
keep the unit from giving a low
termperature alarm while the system
lemperature stabilizes.

If the HEATER Is not within 2.0 °C of
the sat alrway temperature after a
warm-up perod of 20 minutes, the
HEATER will display a low-
temperature alarm. If additional
warm-up time s required,
simultanaously press the SET and
RESET keys,
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After the "warm-up” period,
CONCHATHERM IV FLUS will
convart to its oparating moda. Figure
11 shows a typleal display pattem for
the COMNCHATHERM IV PLUS in the
adult mode using a heated-wire
breathing circuit. The display shows
an actual alrway temperature of
35.0 "C and a temperature gradient
of +1.5 *C.

Mote: Tha LCD lluminates the word
OM besida tha INSP. WIRE or EXF.
WIRE whenever power is applied to
the wire. If & heated-wire is
disconnectad at any tirme during
operation, the CONCHATHERM IV
PLUS will flagh the word
CISCOMMECT and flash which wirs
(INSF. WIRE or EXP. WIRE) I=
disconnacted.

Changing tha breathing circuit.

If replacing the breathing circuit with
a heated-wire breathing circull, place
iha HEATER In pause during the
circuit change. Once the pause
interval ends, the HEATER will return
1o the warm-up mode, than nomal
operation.

10

If raplacing the heated-wire
breathing circuit with a non-heated
wire breathing circult, turn the
HEATER off during the circuit
change, This will clear tha heatad-
wire setting from the HEATER,

IMPORTAMT; The COMCHATHERM
IV PLUS will give a heated-wire
disconnect alarm If the HEATER is
plaged in pause when a heated-wire
breathing circuit is replaced with &
non-heated wire breathing circuit,

Warning: Do not leave the HEATER
OM, do not tum the HEATER OM
and do not exit the pauss mode until
there is regulated gas flow through
the system, To do so may result in
heat buildup, causing a bolus of hot
alr to be deliverad to the patient.
Circuit tubing may significantly
soften under these conditions, Tum
the HEATER power switch OFF or
place the unit in pause and allow the
system 1o cool before stopping gas
flevw,

When removing the
CONCHATHERAM IV PLUS from
service, turn tha HEATER power
switch OFF and allow the unit to
cool before stopping gas flow.

Warning: Leaving the HEATER in
the ON position without gas flow
may result in heat buildup, causing a
bolus of hot air to be delivered to the
patient. Circuit whing may
significantly soften under these
conditions,



Other Operating Features

Setting User Defined
Parameters

The COMCHATHERM IV PLUS
will arrive from Hudson BC with the
patient airvay temperature sel at 35.0° G
and the temperature gradient set at 0° C
for the adult and Infant modes. The
pause interval will ba set at 30 minutes,
All these parameters may be adjustad
by the clinician,

Once adjusted, tha HEATER will begin
to heat to tha new parameters. To record
these parameters into the unit's memory,
the HEATER requires 10 seconds of
keypad [nactivity, after the last,
parameter has been entered, before

storing the parametars.
Pause

To facilitate clinical activities such
as circuit changes and nebulizer
treatments, the CONCHATHERM 1V
PLUS pause fealure allows the
clinician to reduce powsr to the heater
and heated-wire breathing circuit for up
to 80 minutes without turning off the
main power switch. During this period,
COMCHATHERM |V PLUS parameter
seltings are maintained and
automatically activated when the pause
period ends.

The CONCHATHERM |V PLUS
will amrive from Hudson RC| with the
pause time default =at at 30 minutes,
Adjustiment of pause time must be
done before placing the
CONCHATHERM IV PLUS Inte the
pausa mode. Whean the pause moda is
activaled, the CONCHATHERM |V
PLUS will not allow adjustment of the
pause time, airway temperature, or
temperature gradient. To adjust pause
time, airway lemperature and
temperature gradient,
CONCHATHERM IV PLUS must be
remaoved from the pause mode,

To adjust the pause time, press
and hold the PAUSE key. Press the
"4t or " ¥ key, located directly over the
word TEMPERATURE until the desired
setting (5 to 60 minutes, in S-minute
increments) appears on the LED
display. Releasa the PAUSE key.

NOTE: Should the pimary memory
become corrupted, the
CONCHATHERM IV PLUS will revert to
the Hudson RCH set pause time default
of 30 minutes,

To view the current pause
Interval, press and hold the PAUSE
key. The pause interval will appear on
the LED display. Release the PAUSE
key.

To activate the pause mode, prass
and hold the SET key. Press the
PAUSE key one time. Ralease the SET
key. CONCHATHERM IV PLUS enters
the pause mode {indicated by PAUSE
flashing on the LCD and the LED on
the pause key flashing),

MOTE: The high-temperature alarm
remains in effect during the pause period.

To axit the pause mode, before
lhe designated time interval ends, press
and hold the SET key. Press tha
PAUSE key one time. Release the SET
kay. CONCHATHERM IV PLUS will
retum to the warm-up mode, then
normal operation.

= Warning: Do not exjt the pause
made until thera is regulated gas
flow through the system. To do so
may result in heat bulldup,
causing a bolus of hot alr to be
delivarad to the patient. Circuit
tubing may significantly soften
under thess conditions,

To Display Selected
Settings

While in operation, the
CONCHATHERM IV PLUS displays the
actual proximal patient airway
temparatura and temperature gracient
readings as measured by the temperature
probes, To display the airway temperatuns
and temperature gradient selected by the
clinician, press and hold the SET key.

As long as the SET key is
pressed, the HEATER's LED will
display the selected airway
temperature and, it used with a heatad-
wire circuit, the selected column-to-
airway temperatura gradient will be
displayed on the LCD bar graph. Onca
the key is released, the displays will
resume showing the actual readings for
temperature and, if applicable,
temperature gradient.

Column Temperature

While in operation, the
CONCHATHERM IV PLUS displays the
actual proximal patient airway
termperature as measured by the
ternperature probe at the circuit wye.
To display the tamperature of the gas
at the column, press and hold the
COLUMMN TEMP ke,

The LED will display the column
termnperature as long as the COLUMN
TEMP key is pressad. Once the key Is
relsased, the display will resume
showing the actual proximal patient
airwvay tamperature.

Alarm Mute

Pressing this key silences the
audio alarm for approximately one
minuta while the clinician corrects the
situation, which caused the alarm.
During this period, the visual alarm
remains activated, and the LED on the
alarm mute key flashes. Prassing the
ALARM MUTE key again befora the
end of the mute period reactivates the
audible alarm. Pressing SET and
RESET simultaneously will also
reactivate the audible atarm,
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Blank the 0.1 ° C Display

The CONCHATHERM IV PLUS
has been set at the factory 1o display
temperatures to a single decimal place.
To blank the tenths of & degree display,
simultaneously press the COLUMMN

TEMF, TEMP GRADIENT * 4" and
RESET keys. Repeat this sequence to
restore the 0.1°C display.

Whan the clinician blanks the
tenths of a degree display, the airway
temperature will read as follows: if the
tenths of a degree are .4 and lower, the
temperature will be rounded down and
if the tenths are .5 and greataer, the
temperature will be rounded up to the
next degree.

Power Interrupt

In the event of power interruption,
once the clinician selects the operating
mode, the CONCHATHERM IV PLUS
will restore the user settings that wera
in effect prior to the intarmuption,

Should the humidifier's memory
become corrupted, the humidifiar will
revert lo the Hudson RCI default
alrway temperature of 35.0 °C,
termperature gradient of 0 °C, and
pause interval of 30 minutes.

Low-Humidity Advisory

The American National Standards
Institute (ANS1) standard for heated
humidifiers (279.9) requires that units
be able to daliver af least 30 mg H.O
per liter of gas. This is equivalent to
gas saturated with water vapor {100%
relative humidity) at 30 *C. The
CONCHATHERM IV PLUS will advise
the user of this low-humidity condition
by displaying LOW TEMPERATURE on
the LCD whenever the column
temperature drops below 31°C, The
audible alarm will not sound.

MOTE: Setting a positive temperatura
gradiant may invoke this advisory
condition. For example, a selected
proximal patient airway temperature of



32 °C with a column-to-patient
temperature gradient of +3 *C would
result in a column temperatura of

29 °C, causing the CONCHATHERM
IV PLUS to invoke the low-humidity
advisory.

Incorrect Mode Selection

The CONCHATHERM IV PLUS
has the ability to detect the use of an
incompatible cireuit for tha salectad
maode of operation (Adult/infant), An
"incompatible circuit” is an infant circuit
used with the HEATER in adult mode,

If the clinician selects the adult
mode with an infant circuit connectad
to the device, the CONCHATHERM 1V
PLUS will detect elactrical
characteristics or heating pattems
other than those normally expected,
Whan this happens, the
COMCHATHERM IV PLUS may
respond as follows: .

*  The CONCHATHERM IV PLUS may
Issue a high- or low-temperatura
alarm as patient temperatures
fluctuate beyond the +2 °C tracking
band,

*  The CONCHATHERM IV PLUS may
alarm, flashing the Adult prompt on
the LCD, indicating that it has
datectad eithar an incorrect warming
slope within the circuit or an
incomrect heated-wira,

It is possible that a nen-heatad
wire infant eircuit would appaar to
function properly for a tima as the
fluctuating patient temperature remains
within the +2 *C tracking band.
Eventually, this situation may ba
detected with a low-tempaerature alarm.
Throughout this apisode, however,
high-temperature alarms would always
remain in effect,

NOTE: The CONCHATHERM IV PLUS
does not atempt to detect the use of

an adult circult in Infant mode, as the
resulting lower power output does not
pose a patient risk. However, an
additional warm-up period may be
neaded at start-up, and heating
patterns within the adult circuit during
operation may result In a low-
ternperatura alarm. It is important for
the cliniclan to choose and install the
correct circuit for the selected mode in
order 1o assure proper humidification
delivery.

Gradient Adjustment

The CONCHATHERM IV PLUS |5
intended to heat and hurnidify
respiratory gases at a proximal patient
alrway temperature selected by the
clinician. In addition, the
CONCHATHERM IV PLUS will allow
the use of a heated-wire circuit to
minimize the condensation or *rainout®
within the circuit. However, certain
environmental conditions will not allow
the CONCHATHERM |V PLUS to
mainlain both the proximal patiant
airway temperatura and the
temperature gradient at the levels
enterad by the user. Under these
conditions, the CONCHATHERM |V
PLUS will adjust the temperature
gradient In order to maintain the
proximal patient alrway temperature
within 2 °C of the saelected
temparature. Once the environmental
conditions allow, the CONCHATHERM
IV PLUS will return to enforcing the
selected temperature gradiant, The
actual column-to-patient gradient will
be continuously displayed on the unit's
LED. To view the temperatura gradient
originally selected by the user press
the SET key.

Applications

The CONCHATHERM IV FLUS
heated humidification system is
designed to heat and humidify
respiratory gases delivered o adult,
pediatric, and infant patients, The
following information is offered
regarding the usze of the
COMNCHATHERM IV PLUS in specific
applications,

The CONCHATHERM IV PLUS
heated humidifier system has been
lested to operate wilh ventilators
designad to support neonatal, pediatric,
and adult patients using commonly
applied ventilation modalities.

These ventilators may incorporate
same or al| of the following
performance characteristics:.

= Machine or patient cycled
delivary of breath

= Control of pressure, volume,
flow ar time

Anesthesia

The CONCHATHERM IV PLUS
heated humidification system may be
used with non-flammable anesthetic
gases with either non-heated wire or
heatad-wire breathing circuits at the
minimum recommended flows for
adults and infants (see "Directions for
Use earlier In this manual).

As flow through the circult nears
the lower limits, the use of a heated-
wire circuit and a low-compliance
COMNCHA-COLUMN is recommended
in order ko malntain circuit temperatura
and avoid a tracking alarm. Tha
CONCHATHERM IV PLUS |s NOT
RECOMMEMNDED In anesthesia
applications requiring flows of |ess than
those stated in the "Directions for Use".
For additicnal information, see "Low-

Flow Applications" later in this section.
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Incubators and Warmers

When setting up the
CONCHATHERM IV PLUS for use with
a radlant warmer or Incubator, place
the proximal patient airway
temperature probe away from lamps or
other sources of heat so as not to
affect the temperature reading.

= Waming: Placing a temperature
probe in an environment which is at
or near the temperalure of tho gas,
such as an incubator or radiant
warmar, may mask a dislodged
probe or cause the heater o shut
off, thus reducing the humidity and
temperature lo the patient,

Pediatric Patients

When using the CONCHATHERM
IV PLUS with a 15 mm Internal
diameter padiatric breathing circuit, use
the adult mode of operation. Observe
all minlmum flow requiremants
associated with use of the device In the
adult mode, !

Low-Flow Applications

The CONCHATHERM IV PLUS
heated humidification system may be
used with a heated-wire breathing
clreult at the following minimum
continuous flows:

Adult Mode: minimum 3 LPM
Infant Mode: minlmum 2 LPM

For exampla, with the
COMNCHATHERM IV PLUS in the adult
mode, & volume of three liters of gas
must pass the proximal patient airway
lemperature probe every minute whila
the unit is operating.



In low-flow applications, the use of
a low-compliance COMCHA-COLUMMN
is recommendead in order to maintain
circult temperature and avoid a tracking
alarm. The COMCHATHERM IV PLUS
is NOT RECOMMEMDED for use at
flows less than those listed above.

When using the CONCHATHERM
IV PLUS in low-flow applications, an
additional wam-up perlod may be
neadad due to the slower heat transter
through the breathing circuit.

Transport Vehicles

Electromagnetic fields generated
by eommunications and emergency
equipment found on most medical
transport vehicles may affect the
performance of the CONCHATHERM
IV PLUS. Furthermaore, extreme
environmental conditions may result in
nuizance alarms or extended warm-up
timas. The interior temperature of the
vehicle should be within the
recommended operating anvironment
temperature range.

The user should confirm tha
performance of the CONCHATHERM
IV PLUS in the particular transpon
vehicle prior to use.

= Waming: This unit reguires 115
VAC (nominal) 60 Hz sine wave
output. If used In a transport vehicle
requiring an Inverter, do not use
squarg wave or pulse width
modulated sine wave output,
Owverheating could result,

Warm or Cool Environments

Operating the CONCHATHERM |V
FLUS in environments near the
extremes of its operating environment
temperature range may result in alarms
as the unit attampts to contral the
airway temperature as it is affected by
haat transfers along the circuit path.
The CONCHATHERM IV PLUS works
bast at a room temperature of 22 to
26 °C (V2 to 78 “F). Evaluata the
circuit, circult length, room temperature
and other factors befora placing the
CONCHATHERM IV PLUS into
service,

Troubleshooting and
Maintenance

Alarm Conditions

EMERGENCY (PRIORITY RED) ALARMS: These alarms indicate an
emargency condition requirng immediate action by the clinician to prevent possible
patient harm. These conditions are indicated by a continuous or flashing red LED and
a fast-pulsing audio signal.

Under emergency alarm conditions, the CONCHATHERM IV PLUS turns off
power to the heater surrounding the CONCHA-COLUMN and turns off power to the
heated-wires, If used. To reset the alarm, tum off power to the CONCHATHERM 1V
PLUS, correct the problemn, wait 60 seconds for the microprocessor to reset and then
apply power. Once the operating mode Is chosen, power will return to the heating
elements of the CONCHATHERM IV PLUS and the unit will begin to wamm to the set
parameters in effact prior to the alarm condition.

If the recommended action does not correct the problem, remove the
CONCHATHERM IV PLUS from use (see "Service and Repairs” section),
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CAUTIONARY (PRIORITY YELLOW) ALARMS: These alarms indicate a
condition requiring caution or a check on the part of the clinician. These conditions
are indicated by a continuous or flashing yellow LED and a slower-pulsing audio
signal, whan the condition Is present.?

When Cautionary HIGH TEMP Alarms result from & proximal patient alrway
temperature greater than 2.0 °C above the set airway temperatura, the
COMCHATHERM IV PLUS will continue to have power available to control the
lemperature within 2 °C., Once the proximal patient airway temperature decreases to
within 2.0 *C, the audible HIGH TEMP alarm will be deactivated. The HIGH TEMP
indicator and the Yellow LED light will continue to flash notifying the clinician a high
temperature condition occurred. To clear the visual alarms, press SET and AESET.

When Cautionary HIGH TEMP Alarms result from a proximal patient airwvay
temperature of greater than 41.0 °C, the CONCHATHERM IV PLUS will turn off the
power and the control function to the HEATER and the heated-wires, Once the
proximal patient airway temperature decreases to below 41.0 *C, the unit will retum
the power and the contral function to the HEATER and the wires and deactivate the
audible HIGH TEMP alarm. The unit will bagin to wam up to the selected parameters
in effect prior to the alarm condition, The HIGH TEMP indicator and the Yellow LED
light will continue to flash notifying the clinician a high temperature condition
oceurred. To clear the visual alarms, press SET and RESET,

During cautionary LOW TEMP alarms, once the problem has been corrected,
the atarm will automatically reset and the unit will retum to normal operation.

The other alarms can be reset by pressing SET and RESET simultaneausly.

Unless otherwise noted, under cautionary alarm conditions, the HEATER
continues to control heat to the CONCHA-COLUMN and the heated-wires in the
breathing circuit, if used.

If the recommended action does not correct the problem, remove the
CONCHATHERM IV PLUS from service.

- The %ow humidite® advisary 18 MOT sccompanied by an sudibla siarm.
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Operating Conditions

Should the CONCHATHERM IV PLUS exhibit any of the symptoms listad below,
perform the indicated corrective action before remaving the unit from service.

NOTE: These conditions may not nacessarily be accompanied by an alarm.
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Routine Checks

1. Ohbserve the condensation levels in
the broathing cireult with every
ventilator circuit check. Drain as
necessary.

2. HReplace the CONCHA-COLUMN

with each ventilator circuit change,

»  Avoid skin contact with HOT
metal surlaces,

= NEVER reprocess the
CONCHA-COLUMN. Columns
are designed for single-patient
usa.,

= Warning: Burn Hazard: The metal
surfaces of tha CONCHA-COLLUMN
and heater may be HOT {as high as
140 “C). Allow the CONCHA-
COLUMM and heater to cool before
handling.

3. Check the water reservoir for

adequate sterile water supply. &
watar supply at or below the
replacement line on the reservoir
may cause arratic temperaturo
fluctuations.

The reservalr can be replaced at any
tima without interrupting the gas
flow,

T change the water resarvoir:

a. Close all clamps leading to thae
CONCHA-COLUMM and
remove the Upper puncture pin
from the reservoir.

b.  Carafully remove the resenoir
from its holder and lower the
reservoir to a lavel below the
CONCHA-COLUMM, Orient tha
resenvoir sa that the holes are
on top. Remove the lower
puncture pin from the resanvoir,

c. [Discard the used reservolr and
place a now CONCHA starila
water raservair In the reservair
bracket,

d.  Press the lower pin through the
puncture site at tha baltom of
the reservoir. TWIST and PUSH
the pin In all the way. Repeaat
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thiz procedure for the top
puncture pin and punciure site,

a.  Open all clamps on tha
COMCHA-COLUMM and
squeeza the resarvair to initiate
flow into the column,

NOTE: These instructions are also
provided with each CONGHA-
COLUMN.

= Caution: Proper operation of the
heatad humidifler system requires
proper installation of the water
reservoir. Follow the reservolr
installation instructions exactly.

4,  Check the digital temperatura
display on the CONCHATHERM |V
PLUS heater whenever making any
adjustments to the setup,

5. Check the LCD dizplay whenever an
alarm condition oceurs and note the
dinital temperatiure display.

Cleaning

Use a 3% hydrogen peroxida
solution or sedium hypochiorite to
disinfect the outer surfaces. DO NOT
use alcohol or solvent on the unit,

== Caution: Never autoclave, gas
sterilize (E10), Irradiate, pastaurize
or submearga the unit in 2olution.

To clean the temparature probe,
sea the instructions included with the
probe.

Routine Maintenance

The CONCHATHERM IV PLUS
continuously performs seff-diagnastic
checks during operation. Should tha
unit malfunction, the CONCHATHERM
IV PLUS will shut off power and display
a "Servica® code on the LED display
(also see "Troubleshooting®). Check
the power cord regularly for damage.
Immediately remave from service any
COMNCHATHERM IV PLUS which
shows signs of overheating, smoking or
electrical maiunction,

It may be necessary to replace the
power fuse should it blow.

To replace the power fuss:

1. Using a slotted screw-driver, turn the
knob on the fuse holder (located on
the bottom of the CONMCHATHERM
IV PLUS) cne-guarter tum
counterclockwise,

2. Pull the fuse holder out of the unit

and remova the blown fuse. Do not
discard the holder.”

3. Press the new fuse into the clip on
the halder and replace the halder
into the unit using a slofted
screwdriver,

Fuse type: 4-amp 125 VAC
5 % 20 mm time-defayed

Service and Repairs

If your CONCHATHERM IV PLUS
requires service and repairs, contact
the Hudson ACI Customer Service
Department at 1-800-848-3766 ar
1-909-676-5611.

Repair of leased heaters:

Your Hudson ACH customer
senvice representative will assist you in
obtaining a Hudson RCI remanufactured
or replacemant heater for your
CONCHATHERM IV PLUS,

User-parformed repalrs of leased
heaters should not be attempted. Such
repairs shall be consldered user-
caused damage and may result In the
cancellation of the lease,

Repair of user-owned heaters:

Hudsen RC| Customer Service
shall provide instructions for the retum
of your heater, Upon receipt, the heatar
will be evaluated and an estimate of
repair costs shall be made and
providad to you.

You may elect to receive a
Hudson RCI remanufactured or
replacement heater for your
CONCHATHERM IV PLUS. This option
provides a substantial savings on
repair costs and greatly reduces the
turmaround time for the repair.

Usar-performed repairs during the
warranty period will void the
CONCHATHERM IV PLUS warranty,
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Limited Warranty Statement

WHAT THE WARRANTY COVERS I
AND FOR HOW LONG

Hudson Respiratory Care Inc.
("HUDS0ON RCI") wamants the
Cat. Mo, 400-50 CONCHATHERM IV
PLUS ["Product"} against defects in
material and workmanship under
normal use and senvice for & period
of ona (1) year Irom the date of
purchase,

Hudson RCI, at its option, will
al no charge aither rapalr the
Product {with new or reconditioned
parts), raplace it {with new or
reconditioned Product), during the
warmranty period provided that it is
retumed in accordance with the
tarms of this wamanty. Replaced
pans or replaced Product is
warranted for the balance of the
original warranty period. Al replaced
pans or Product shall become the
property of Hudson RCI,

This expressed limited warranty
is extandad by Hudson RC| to the
original end user purchaser only and
iz not assignable or transferable to
any other party. This Is the complete
warranty for the Product
manufactured by Hudson RCI.
Hudson ACI assumes no obligations
or liability for additions or
modifications to this warranty unless
made [n writing and signed by an
officer of Hudzon ACI, Hudson RCI
doas not warrant the installation,
maintenance or senvice of the
Product,

Hudson RCI| cannot be
responsible in any way for any
ancillary equipment not furnished by
HUDSON RCI, which is attached ta
or used In connection with the
Product, Because sach system,
which may usa the Product, is
unigue, Hudson RC| disclaims
liability for range, coverage, or
operation of the system as a whole
under this warranty.
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GENERAL PROVISIONS

This warranty sets forth the full
extent of Hudson RCI'S
responsibility regarding the Product,
repair or replacement, at Hudson
ACI's option, Is the exclusive
remeady. THIS WARRANTY 15
GIVEN IM LIEU OF ALL OTHER
EXPRESSED WARRANTIES,
IMFLIED WARRANTIES,
INCLUDING WITHOUT LIMITATION,
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITMESS
FOR A PARTICULAR PURPOSE,
ARE LIMITED TO THE DURATION
OF THIS LIMITED WARRANTY. IN
N EVENT SHALL HUDSON RCI
BE LIABLE FOR DAMAGES IMN
EXCESS OF THE FURCHASE
PRICE OF THE PRODLICT, FOR
ANY LOSS OF USE, LOSS OF
TIME, INCOMYENIENCE,
COMMERCIAL LOSS, LOST
CONSEQUENTIAL DAMAGES,
ARISING OUT OF THE USE OR
INABILITY TO USE SUCH
PRODUCT, TO THE FULL EXTENT
SUCH MAY BE DISCLAIMED BY
LAW.

STATE LAW RIGHTS

SOME STATES DD NOT
ALLOW THE EXCLUSION OR
LIMITATION OF INCIDENTAL OR
CONSEQUENTIAL DAMAGES, OR
LIMITATION ON HOW LONG AN
IMPLIED WARRANTY LASTS, SO
THE ABOVE LIMITATION MAY NOT
APPLY TO YOU.,

This warranty glves you specific
legal rights; yau may also have other
rights, which vary, from state to
stata,

HOW TO GET WARRANTY
SERVICE

You must provide proof of
purchase {hearing the data of
purchase and Product item serial
number) in order 1o receive warranty

service and, also, deliver or sand the
Product transportation and insurance
prepaid, to an authorized service
location. Warranty services will be
provided by Hudson RCI or through
an authorized Hudson RCI sarvice
canter. If you first contact the
company, which sold you the

Preduct (e.g. Hudson RCI
Distributar), it can facilitate your
obtaining waranty service. You can
also call Hudson RCI at 1-800-848-
3766 for warranty servica
information.

WHAT THIS WARRANTY DOES
NOT COVER

a, Defects or damage resulting
from use of the Product in other
thar its nomal and customary
manner.

b. Defects or damage from
misuse, aceident, or neglect.

c.  Defects or damage from
improper testing, oparation,
maintenance, installation,
alteration, modification ar
adjustmant.

d. A Product subjected to
unauthorized Product
modifications, disassembles or
repalrs (Including, without
limitation, the audition 1o the
Praduct of non-Hudson RCI
supplied aquipment) which
adversely affects padformance
of the Preduct or Interferes with
Hudson ACI's normal warranty
inspection and testing of the
Product to venify any warranty
claim.

e.  Produet, which has the sarial
number, removed or made
Negibla.

f. Freight and insurance costs 1o
the service center,

9. Scratches or other cosmetic
damage to Product surfaces
that does not effect the
cperation of the Product,

h.  Nermal and customary wear
and tear
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