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THIS BOOK SHOULD BE KEPT IN THE DEPARTMENT
OF ANAESTHESIA RECORDS AND UPDATED AT
EACH SERVICE BY THE SERVICE ENGINEER.




SERVICE POLICY

The Sigma Elife Vaporizer must be serviced according to the following systern:

Q)

b)

)

d)

e)

The cdlibrafion should be checked periodically under confrolled conditions
and leak tests performed.

See section 6.3 In the service manual,

The measured figures should be recorded in this Service Record Book, see
pages 11 to 20.

At the completion of the first Five Year Overhaul, a copy of pages 11 1o 15
must be faxed to Penlon Limited (Fax No: 44 1235 54703 1),

At the completion of the second Five Year Overhaul, a copy of pages 16 to
20 should be faxed 1o Penlon Limited (Fax No: 44 1235 547031).

By comparing several sets of successive figures, a trend in performance can
be esfablished and a service performed before the standard tolerance s
exceeded,

If the cdlibration check shows a departure from the standard performance or
a frend towards predicted failure, the wvaparizer must be serviced as
described in section 6 of the service manual.

All vaporizers must be overhauled every b yvears and certain items replaced
even if the performance appears satisfactory,

This is a preventive maintenance requirernent.

This book may be used to record the repair and servicing work carried out on
the vaporizer, see page 7, in this book.



USER RESPONSIBILITY

This vaporizer has been built to conform with the specification and operating
procedures stated in the user and service manuals and/or accompanying
labels and notices, when checked, assembled, operated, maintained and
serviced in accordance with these instructions provided. To ensure the safety
of this vaporizer it must be checked and serviced to at least the minimum
standards laid out in these manuals. A defective or suspected defective,
product must not, under any circumstances be used.

The user must accept responsibility for any malfunction which resuits from non-
compliance with the servicing requirements detailed in the user manudl,

Worn, broken, distorted, contaminafed or missing components musi be
replaced immediately, Should such a repair become necessary it is
recommended that a request for service advice s made o the nearest
Penlon service centre.

This vaporizer and any of ifs constifuent parts must be repaired only in
accordance with written instructions issued by Penlon Lid. and must not be
altered or modified in any way without the written approval of Penion Lid, The
user of this equipment shall have the responsibility for any malfunction which
results from improper use, maintenance, repair, damage or aiteration by
anyone other than Penlon Lid. or ils appointed agents.

This vaporizer must only be supplied to, and used by, suitable gudlified
medical practitioners. Caution, USA and Canadian Federal Law resiricts the
sale and use of this device by or on the order of a physician.

Copyright @ Penlon Ltd. 1998, All rights reserved.



Notes on Calibrafion procedure using the Riken analyser

The Riken Model 18 is normally suppiied calibrated for halothane 0-&% vol., either in cir
or in oxygen.

Service checks on the vaporizer will be performed with oxygen If the vaporizer is
checked on an anaesthetic machine, and may be performed with air or with oxygen
in Q fest labaoratory,

CAUTION It Is essenfial that the gas used s recorded, and that the reference celf of
the Riken s purged with the oppropriate gas before measurements are
made,

AGENTS

The Riken gas analyser measures the refractive index of the gases and vapours and,
although nommailly calibrated for measuring halothane, the instrument con dlso
rmeasure other vapours if an appropriate correction factor is applied.

The correction factors below are applied by muliiplying the reading of the Riken to
obtain the true concentration,

CARRIER GAS

The refractive index of oxygen is higher than that of air so that, (@) the unit must be
re-zeroed if the catrier gos is changed, and (b) the scale must be adjusted by a
correction factor, applied by mulliplying the Riken scale reading to obfain the true
concentration.

Correction Factors:

Halothane in Alr Riken

Factor (using air) Factor (using oxygen)
Halothane 1 1.06
Enflurane 1.056 IR
Isofiurane 1.06 112
Sevoflurane 1.05 1.10

Halothane in Oxygen Riken

Factor (using air) Factor (using oxygen)
Halothane 0.95 1
Enflurane 0,99 1.05
lsofiurane 1 1.06

Sevoflurane 0.99 1.05



TEMPERATURE AND BAROMETRIC PRESSURE

Cdlibration checks must be performed af a femperature between 19 and 21°C., The
correction factor is + 1.5% of readings, which is negligible in view of the accuracy of
the instrument. Temperatfure correction is therefore not required, buf the temperature
should be measured and recorded to ensure that the test Is caried out within the
specified range.

Changes of barometric pressure due to weather are not normally of significance and
can be ignored.

Alfitude can, however, have significant effects and the following correction factors
should be gpplied when appropriate

The Riken reading mulliplied by the stated correction factor gives the frue
concentration comrected fo Standard Temperature and Pressure (STP).

Altitude Factor Barometric pressure
(for reference)

600 m (2000 ft) 0.9 210 mb
1200 m (4000 ft) 0.85 850 mb
1800 m (6000 ft) 0.8 813 mb

Method of reading the Riken Analyser

1.  Readings may be taken from a fee—piece connecled to the common gas
outlet of the anaesthelic machine. An AGS system must be connected.

2. The sampling fube must be nylon or PTFE (which do not absorb vapours).
Rubber sleeves may be used to make end connections but there must be
minimal length of rubber exposed o the gases being sampled.

3. Sample by 2 or 3 squeezes of the hand bulb. Wait for fringe movement to
cease before taking the reading.

4, After each resefting of the vapour conirol, time must be dllowed for the
output to sfabilize.

Suggested fimescale; at 2 L/min flow — walt 4 minutes
4 L/min flow - wait 2 minutes
8 L/min flow ~ wait 1 minute

5.  Asstated In the Service Manual
a) The vaporizer must be half full, and rigidly supported in its operating
position
b) Temperatures must be stabllized for approximately 4 hours before
checking
¢) The temperature must be in the range 19 to 21°C.



SERVICE RECORD

Give detalls of any senvicing. component replacements, etc., carmied out on the vaporizer,

Date

Commenits (including any additional work)

Signature




CALIBRATION RECORD — YEAR ONE

Write the serial number of the vapaorizer and print your name in the Comments section.

Test Period 1 2 3 4

Date

Signature

Carrier Gas

Overall leak rate:

Must be less than

200 mi/min af 150 mm Hg.
Set Tolerance
0.0 0-01
0.4 03-05
1.0 08-12
3.0 24-36
5.0 40-60

- 70 56 -84

80 6.4 ~ 9.6

-+ 70 56 -84
5.0 40-60
3.0 24-3.6
1.0 08-12
0.4 0.3-05
0.0 0-01

* 7% and 8% vaporizers only

Bypass resistance at 4 L/min

Comments:
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USER RESPONSIBILITY

This voporizer has been built fo
caonform with the speclification and
operating procedures stated In ihis
manug!  and/or  accompanying
labels and notices when checked,
assembled, operated, maintained
and serviced in accordance with
these Instrucfions provided, To
ensure the safety of this vaporizer I
must be checked and serviced to at
least the minimum standards lald out
In this manuat, A defective or
suspected defective, product must
noft, under any circumstances e
used,

The user must accept respoensibilily
for any malfunciion which resulls
from non-compliance with fhe
senvicing requiremends detailed in
section 8.1,

Worn, broken, distorted.
contominated of missing
components must be reploced
immediately. Should such a repair
become necessary it is
recommended that a request for
service advice s made o the
nearest Penlon service centre,

This vaporzer ond cny of ifs
constituent parts must be repaired
only in accordance with written
instructions Issued by Penlon Lid,
and must not be altered or modified
in any way without the written
approval of Penlon Lid. The user of
this  eguipment shalk have the
responsibility  for any maifunction
which resulls from improper use,
maintenance, fepalr, damage or
alterafion by anyone other ihan
Panlon Ltd, or s appointed agents,

This vaporizer must only be supplied
to. and used by, sulfobly qualfied
medical praciifioners. Caution, USA
and Canadian Federal Law resiricts
the sale and use of this device by or
on the order of a physician.

Staterments in this manual preceded
by the following words are of speclal
significance.

WARNING - means there is a
possibilify of
personal injury fo
yourself or others,

CAUTION - means there s a
possibility of
damage fo the
Instrument or other
property.

NCTE ~ indicates poinis of
paricular  infarast
for more efficient
and convenient
operation.

The reader must take paricular
notice of the warnings. cautions,
and notes printed throughout the
manual,



1.

WARNINGS AND CAUTIONS

The

following WARNINGS and

CAUTIONS must be read and
undersiood  before using  this
vaporizer.

WARNINGS
General Information

THE USER MUST READ AND BE
FAMILIAR WITH THE CONTENTS
OF THIS INSTRUCTION MANUAL
BEFOQRE USING THE VAPORIZER.

THE VAPORIZER IS DESIGNED
FOR USE ONLY WITH THE
SPECIFIC ANAESTHETIC AGENT
NAMED ON THE FILLER BLOCK
{AND FURTHER INDICATED BY
COLOUR CODED LABELLING).

Misdosage may occur i the
vaporizer s flled with the wreng
drug.

AGENT SPECIFIC (KEYED) FILLER
DEVICES ARE PROVIDED ON
CERTAIN MODELS TO  MEET
NATIONAL AND INTERNATIONAL
STANDARDS.

(See seclion @ for Standards),

THE PHARMACOPOEIA NAME OF
THE DRUG IS USED ON THE LABEL
ACCORDING TO BP, USP, OR Ph
EUR. THE USER IS5 RESPONSIBLE
FOR CONFRRMING THAT ANY
TRADE NAME OF A DRUG IS
EQUUIVALENT TO THE REGISTERED
NAME

THIS VAPORIZER MUST NOT BE
MODIFIED OR DISASSEMBLED BY
AN UNAUTHORIZED PERSON. T
SHOULD BE REGULARLY SERVICED
8Y A PENLON-AUTHORIZED
SERVICE AGENT, TRAINED
TECHNICIAN OR ENGINEER AND
BY NO OTHER PERSOMN.,

(See Section 8)

VAPORIZERS MAY MALFUNCTION
IF EXPOSED TO EXCESSIVELY HIGH
TEMPERATURES, £.G. BY STORAGE
ABOVE A RADIATOR. THIS MAY
AFFECT THE CALIBRATION.

MAXIMUM STORAGE
TEMPERATURE: 50°C {122°F)

MINIMUM STORAGE
TEMPERATURE: -20°C (-5°F)

OPERATING TEMPERATURE
RANGE: 15 TO 35°C (58 TO 25°F)

Before wuse. funchion fest o
vapotizer  that hos been
subjected lo lemperatures near
the upperfllower limifs given
above,

Filiing and Draining the Vaporizer

ANAESTHETIC DRUGS ARE
POISONOUS AND THERE IS
EVIDENCE THATY THERE IS A
HEALTH RAZARD TO PERSONNEL
DUE TO PROLONGED INHALATION
OF TRACE CONCENTRATION IN
THE ATMOSFPHERE, CARE MUST BE
TAKEN TO AVOID SPILLAGE OF
ANAESTHETIC  DRUGS  WHEN
FILLING ORr DRAINING
VAPORIZERS.

WARNINGS AND CAUTIONS

THE VAPORIZER CONTROL MUST
BE IN THE O (ZEROC) POSITION
DURING THE FHLING OR
DRAINING PROCESS.

Overiiling and/or spiling may
occur iIf the control is not In the
0 (zero) positian,

Provided the confrol I5 In the O
{(zero) posilion,  gas may
continue to be delivered from
the ancesthetic machine to ihe
potient duing the  fiing
procedura,

ALWAYS REFIT AND TIGHTEN THE
FiLLER CAP ON SCREW CAP
FILLER MODELS, AND ALWAYS
TIGHTEN THE FILLER CONTROL
ON AGENT SPECIFIC FILLER
MODELS - DELIVERED
CONCENTRATIONS ARE
INACCURATE WHILE THE FILLER
PORT IS OPEN.

IN ADDITION, ON AGENT
SPECIHIC FILLER SYSTEMS,
ALWAYS REFIT THE KEY FILLER
PLUG AND TIGHTEN THE CLAMP
SCREW BEFORE USING THE
VAPORIZER. THE VAPORIZER
WILL LEAK IF THIS IS NOT DONE.

THE  VAPORIZER MUST BE
UPRIGHT DURING FILLING TO
MINIMIZE THE RISK OF
OVERFILLING.

DO NOT OVERFILL. A VAPORIZER
THAT HAS BEEN OVERFILLED
MUST BE WITHDRAWN FROM
USE.

Contact the Senvice
Department at Penlon Ud. for
advice.

10.

Before Using the Vaporzer

.

12

ANAESTHETIC DRUGS MUST BE
TREATED AS A
PHARMACEUTICAL  PRODUCT.
Lauip  SHOULD NEVER BE
DRAINED FROM A VAPORIZER
INTO AN OPEN CONTAINER AND
THEN REUSED. CONTAMINATION
15 LIKELY. ALWAYS DISPOSE OF
SUCH DRAINED LIQUID AS A
HAZARDOUS CHEMICAL.

IF A VAPORIZER 1S TRANSPORTED
WHEN FLLED WITH LIQUID DRUG
THE CONTROL MIUST BE IN THE O
(ZERO)  POSIION  DURING
TRANSPORT AND A PERIOD OF
AT LEAST TWO MINUTES IN A
SECURED UPRIGHT POSITION
MUST ELAPSE BEFORE

CONNECTION o AN
ANAESTHETIC BREATHING
SYSTEM.

Maoverneni during transport can
resulf in over-dosage unless
time is dllowed for dralinage of
liguid to the nomal pasition.

IF A VAPORIZER HAS BEEN
TRANSPORTED WiTH THE
CONTROL IN THE OPEN POSITION
T MUST BE FLUSHED AT § L/MIN
FOR 2  MINUTES  BEFORE
CLINICAL USE ON A PATIENT

THE VAPORIZER MUST NOT BE
TIPPED OVER OR INVERTED.

IF THE VAPORIZER HAS BEEN
TIPPED OVER OR INVERTED (T
MUST BE SET TO MAXIMUM
OUTPUT AND FLUSHED AT 5 L/
MiN FOR 2 MINUTES BEFORE
CLIMICAL USE ON A PATIENT.



WARNINGS AND CAUTIONS

13.

14.

15.

THE  VAPORIZER MUST BE
SECURELY FIXED AND IN AN
UPRIGHT  POSITION  BEFORE
CONNECTION TO A PATIENT.

There 5 c danger of over—
dosage If sudden inadvertent
movemeant cccurs during use.

ANAESTHETIC MACHINE
DESIGNS ARE  CONSTANILY
EVOLVING, AND NEW MODELS
MAY DIFFER  DIMENSIONALLY
FROM EXISTING EQUIPMENT.

IT I8 THE USER'S RESPONSIBILITY
10 ENSURE THAT THE
CONFIGURATION OF THE
ANAESTHETIC MACHINE ALLOWS
CORRECT INSTALLATION OF THE
VAPORIZER.

THERE MUST BE SUFFICIENT
CLEARANCE  BETWEEN  THE
SELECTATEC MANIFOLD AND THE
REAR FRAME/PANELLING OF THE
MACHINE TO ALLOW THE
VAPORIZER CONNECTOR BLOCK
TO SEAL CORRECILY ON THE
MANIFOLD.

BEFORE USE TEST ALL JOINTS FOR
GAS TIGHTNESS, AND PERFORM
BACK BAR FUNCTION TESTS AS
DETAILED IN THE ANAESTHETIC
MACHINE USER MANUAL.

Using the Vaporizer

16.

17.

18

CHECK THE LlQUID LEVEL
FREQUENTLY WHEN USING THE
VAPORIZER AND MAINTAIN THE
LEVEL BETWEEN THE MIN, AND
MAX. MARKS.

THE VAPORIZER CONTROL MUST
BE IN THE ZERO ('0') POSITION
DURING THE FILLING PROCESS
(See WARNING 7).

VAPORIZER OUTPUTS  ARE
SENSITIVE TO  BAROMETRIC
PRESSURE AND A CORRECTION
FACTOR MAY BE NECESSARY
WHEN ASSESSING THE QUTPUT
USING AN ANALYSER, FOR
EXAMPLE AT HIGH ALTITUDE.

BAROMETRIC PRESSURE EFFECTS
ARE NOT USUALLY OF CLINICAL
IMPORTANCE.

(See Ssction 7.3)

THE VAPORIZER IS A FLOW
DIRECTION-SENSITIVE
APPARATUS AND THE DIRECTION
OF GAS FLOW TOWARDS THE
PATIENT MUST BE AS INDICATED
BY THE ARROWS ON THE TOP
SURFACE,

Revarsal of fiow may coause
Incccuracies of delivered
concentration.

WARNINGS AND CAUTIONS

12

20,

29,

22,

THE VAPORIZER MUST NOT BE
USED DOWNSTREAM OF THE
COMMON GAS QUTLET.

AS STATED IN SECTION 2, THESE
VAPORIZERS ARE OF RELATIVELY
HIGH RESISTANCE AND MUST
NOT BE INCORPORATED IN A
BREATHING SYSTEM.

EXPIRED ANAESTHETIC VAPOURS
SHOULD BE EXTRACTED FROM
THE THEATRE BY AN ANAESTHETIC
GAS SCAVENGING SYSTEM.

(See section @ for Standards.)

WHEN USING BACK ENTRY WITH
INTERLOCK VAPORIZERS, ALl THE
STATIONS ON THE BACK BAR
MANIFOLD MUST BE OCCUPIED,
TO MAINTAIN THE INTEGRITY OF
THE INTERLOCK SYSTEM.

CAUTIONS

THE SELECTATEC COMPATIBLE
(NON-INTERLOCK) VAPORIZER 1S
DESIGNED TO FY TYPE 3, 4, AND
7 MANIFOLDS AND Wil NOT
INTERLOCK IF INSTALLED ON A
UNIVERSAL MANIFOLD.

VAPORIZERS MANUFACTURED
WITH BACK ENTRY
CONNECTIONS ARE DESIGNED
ONLY FOR ATTACHMENT TO THE
PENLON  VAPLOK  VAPORIZER
MOUNTING SYSTEM OR BACK
ENTRY BACK BAR MANIFOLD.

ANAESTHETIC  MACHINE  AND
WORKSTATION STANDARDS
REQUIRE  THAT  MEANS  BE
PROVIDED TO ENSURE THAT GAS
CANNCT PASS THROUGH MORE
THAN ONE VAPORIZER
CHAMBER.

VAPORIZERS WITHOUT INTERLOCK
DEVICES OR SYSTEMS MUST ONLY
BE USED ON MACHINES WHICH
ONLY HAVE ONE  VAPORIZER
MOUNTING STATION.



10

2.  PURPOSE

The Sigma Elife vaporizer Is designed
for incorporation in the fresh gos
supply system of conlinuous flow
ancestheiic rmachines, directly
connected between the flowmeter
unit and the common gas outlel of
the machine,

The vaporzer Is unsullable for use
within a breathing system ‘in clreuit®
becaouse of the relatively high internal
reslstance,

s purpcse s ihe provision of
occurate concenirations of
ancesthefic drugs in the fresh gas
supply, In accordance  with  fhe
sefting of the control dial, when the
fresh gas supply flow is between 0.2
andg 15 lifres/min. Refer fo section 7 —
Performance Characiersiics, which
shows the extent of modifications fo
the conirol cdlibration.



Selectatec Compatible
Vaporizer with Interlock
and Agent Specific

(Keyed) Filler System

inferock half

Conceniration \

conlral dial

Selectatec Compatible
Vaporizer with Interlock
and Screw Cap Filler
System

Concentraiion Interlock balt

controt digt — |

Filler cap

lLeval Indicalor
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3.  DESCRIPTION

3. Operating Principles

Each model is uniquely designed and
tested for use only with the drug
specified on the filer block.

The vaporizer confains a chamber,
the base of which holds fhe
anaesthefic agent in liquid form. A
wick ensures that the upper par of
the chamber is filed wilh the
saturated vapour of the agent. The
wick has a patented construction.
The concenhation of saturated
vapour 5 many times higher than
those used clinically and ihe funchion
of the concentration control is to
proportion the flow of ihe camer gas
through a bypess passage and
through the vapour chamber so ihat
the desired diiution is produced.

In the zero posilion the bypass
remains open but the vaporizing
chamber Is shut off completely from
the gas flow fo the patlent.

A temperature-compensaiing valve
is siluated in the bypass, aranged o
operate so ihat as the vapour
pressure varles with temperature, the
dilufion rafio produced by the control
valve s varied to compensate, and
maintain a constani outpul
cancentratfion.

The wvaporizer has a liquid level
indicator, uliizdng a floafing ball and
maximum and minimurm level marks.
Either an cgent specific (clso known
as keyed filer), or screw cap filing
and draining system may be fitted 1o
suit the custorner’s requirements,

3.2 Controls

The vaporizer hos a single, forward
facing cdlibrated conirol fo regulate
the vapour concenfration delivered.
The dial Is locked at zero when notin
use., To set a concentration level,
push the dict assembly In and rotate
anfi-clockwlse.

Algn the reguired concentration
agraducation with the mark of the top
of the bezel.

On retuming the dial to zere, the dial
assembly  will cutomatically  spring
outwards Inio the locked “ofi
position.

Interlock Models

When ihe vagporizer is mounted on
the anaesthetic machine back bar
with cther inferlock vaporizers, (Back
Enfry models, see  addilional
WARNING below) Initial operafion of
the concenfrafion conirol  dial
aclivates the interock  system
ensuring that only one of the
vaporizers can be in use at any fime.

The interlock deactivates as soon as
the control dial is retumed to the
locked out zero posifion.

NOTE The Sigma Elife
Selacfatec Compatible
Vaporizer with Interiock
can be wsed on g
Selactatac Universal
Seres  Manifold  bock
bar in conjuction with
soma other iypes of



DESCRIPTION

WARNING

Selectagtac  compatible
vaporizers  (i.e.  from
other  manufacturers)
fitted with the inferocik
furicfion.

When using Back Enfry
with Inferlock models,
ALL fhe sfafions on the
bacik bar manifoid must
be occupied fo
maintain the integrify of
the inferlock system.

4. SPECIFICATION

4.1 Physical Dimensions

Cagemount

Back Entry

Back Entry with Interlock
Selectatec Compatible

Selectatec Compaiible with Inferlock

Drager 'plug in” Compatible

Dimensions given above are in millmetres

Wwidth

133
100
120
100
120
100

NOTE For Screw Cap Filler models depih,
subtract 11 mm from the dspth

dimensfons glven abaova.

42  Weight

Approximate weight: 7.3 kg.

4.3 Capacity

Volume at MAX mark
Volurme al MIN mark

Capacities given above are In milllliires

NOTE  After draining, approximaiely 35 £ 10
mi of liguid Is refalnad by the wick.

Height

195
195
195
217
217
215

Depih

174
158
186
204
204
191



4. SPECIFICATION

4.4 Filling System

Agent Speciflc (Keyed)

fo be used with corresponding agent specific
filler adaptor, see section 10, Crdering
Information.

Screw Top Filler
NOTE  Not available in North America.

45 Control bial Scale

The control dial is marked as follows:
From O to 2% vai, by intervals of 0.2% vol
From 2 to maximum, by infervals of £.5% vol

The cornitrof dial is
marksd ‘0" at zero

4.6 Patents

The Sigma Elite is protected by UK and
foreign patenis

The Selecictec compatible mounting block
is made by Penlon Ltd, under licence, UK
patent no, 1385670,

the agent specific (keyed) filing syslem is
made by Penlon Lid. under licence, UK
patent no. 1193241,

4. SPECIFICATION

4.7 Temperature Range

Cperating Temperature Range
1510 35°C (58 to 956°F)

Storage Temperature Range
-20 to BO°C (-5 to 122°F)

Storage in Transit (up to 7 days)
-40 to 60°C (40 to 14%°F}

Before use, function test a vaporizer that has
been subjected to temperatures near the
upper/iower limits given above.

4.8 Flow Range

Operatlng Flow Range
0.2 to 15 litrgs/min.

See secilon 7.4.1 for oulput accuracies af
axireme condifions.

4.9 MRl Compatibility

The Sigma Elite Vaporizer has been tested
for stakifty of ouiput in close proximity to
magnetic  resonance  Imaging  (MRI)
machinegs, and It is recommended that the
maxirnum field strength that the vaporizer is
subjected to does not exceed 75 millitesla
(7580 Gauss).



5. FILLING AND DRAINING

5.1 Agent Specific (Keved)
Filling System

WARNING The vaporizer must be
eilher secured fo the
anaesthelic machine or
free standing on a level
fable so that in either
case if is upright during
fhe filling process.
Cverfilling may occur if
the voporizer Is tipped
during the filling
process.

WARNING The vaporizer
concenfrafion  conirol
must be in the 0 (zera)
position  during the
filling process. Provided
this is done, gas may
confinue to be
delivered from the
anaesthefic machine fo
o pafient during the
fifling process.

WARNING Check that fhe drug
name on the vaporizer
and the supply bofile
are the same before
commencing the filling
process, and ensure
that the boftle is fitted
with g keyed collar.

Filling the Vapaorizer

This systern s rmanufactured  In
compliance with 150 5340.

1. Check that the vapornzer
concenfralion conirol (1) is in
the 0 (zerc) posliion as
lilustrated.

2. Afttach the keyed filer adaptor
fo the boftle.

NOTE Penion supply a
complete range of
ogenf  specific filter
adapfors, see seclion 10,

3. Tighten the adaptor to ensure
an dlrtight joint, which must be
maintained fhroughout the filing
operation.

WARNING Failure lo observe fhis
instruction may resuit in
averfilling.

FILLING AND DRAINING

WARNING DO NOT OVERFILL.

Ensure that the filer confrol (2) Is
closed (fuilly clockwise).

loosen the clamp screw  {3).
Remove the plug (4).

Insert the keyed end of the botile
adaptor  fully inte the vaporzer
receiver,

Only the correct keyed-adoptor
can entfer the receiver.
Tighten the
clamp screw (3)
fo secure the
adaptar,

Raise the boitle
above the filer
(see arrow on
the fllustration).
Cpen the filer control (2)
by iuming fully anti-
clockwise.

Allow the liquid to flow info
the vaparizer until the
upper mark is reached in
the favel indicatar glass (5).

If the voporizer has been inadverlentiy overfilled,
excess fiquid agertt witt spill from the drain hole in

A vaporizer that ihe keyed slot In the filer block. DO NOT REUSE

has WMm: wﬂmﬁm____mo_ THIS AGENT,
must be wiiharawn Allow afl the excess fiquid lo drain tom fhe
from use.

vaporizar before inserling the plug (4),




FILLING AND DRAINING

8. Close the filler control (2.
Turn fully clockwise.

?.  Lower the bottle below the
level of the filler and allow the
liquid in the boftle adaptor fo
flow back into the botiie,
Loosen the clamp screw  {3).
remove the bofile adaoptor
from the receiver,

NOTE A smalf amount of fiquid is
always likely to spill when
the boftle adoptor Is
removad from the
receliver,

10. Insert the plug (4 and lighten
the clamp scraw (3).

WARNING  For the vaporizer to
function correctly if is
imporfani to Inserf
the sealing plug fully,
undil it siops, before
clomping It info
position  with  the
clamp screw after

INSERT

FULLY &

fifling is completed.

If this is not done, the
possibility  exists  fhat
ageni may leak from
the voporizer or fhe

vaporizer may not
pressurize properly,
giving reduced
concenirofion  oulput

and gos flow fo the
patient.

FILLING AND DRAINING

Draining the Vapaorizer

CAUTION

To requce aimospherc
patiution in the
cperaiing  room, i s
recommendad thaot
vaporizar drainage
should be performed in
a fume cupboord or
under an  extractor
hood.

WARMING The vaporizer must be

WARNING The

either secured fo the
anaesthefic machine or
free standing on a level
fable so that in either
case il is upright during
the draining process.

vaporizer
concenirafion conirof
must be in the § (zero)
posifion  during the
draining process

Check ihat  the vaoposizer
concentration control (1) 15 in
the Q0 (zero) posilion, s
llustraied.

Foliow steps 1 fo 4 of the
procedure  for  filing the
vaporzer {see dbove), but
keep ihe bottle below the fiker.

Open the fifler control (2) and
dlow the liguid to run inte the
botile until the dow ceases.
Close the filler conhol (&),
loosen the clamp screw (3).
and reinserf the plug (4.

Tighten ihe clamp screw (3).
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WARNING Anaesthetic drugs musf be

i

treafed as a
pharmaceufical  product.
Liquid should never be
druined from a vaporizer
into an open confainer and
reused.

Conlomination  is  likely.
Always dispose of such
drained liquid as a
hazardous chemical




FILLING AND DRAINING

5.2 Screw Cap Filling System

NOTE Vaporizers with screw cop
fiter system are not
avaifable in Norith
America.

WARNING The voporizer must be

either secured fo the
anaesthefic machine or
free standing on o level
fable so thai in either
case it is upright during
fhe filling process.
Overfilling may occur if
fthe vaporizer is lipped
during the fitling
process.

WARNING The vaporizer conifrol

must be in the 0 {xero)
puosition during the fitling
process. Provided this is
done, gas may confinue
fo be delivered from the
angesthelfic machine
during the fitling
process.

WARNING Check the drug name

Filling the Vaporizer

on the vaporizer and the
supply boifle before
commencing the filling
Drocess.

1.

N

Check that the  voporizer
concenlration conlral (1) is in the
0 (zero) position os ilustraled.

Unscrew the filler cop (2).

Rermove the bolle cap and it
the vaporizer stowly and
carefuly, slopping 1o check Ihe

liguid level occasionally. Stop
filing when the upper mark in
the level indicator is reached.

WARNING DO NOT OVERFILL. A

vaporizer that has been
overfiled musft be
withdrawn from use.

Replace the fller cop after a
visual check that the while sed
i5 in position on the cap. Tighten
finger tight only. DO NOT use a
wrench.

WARNING Do not operate the

vaporizer if the filler
cap is nof secured in
position.

Incorrect conceniration
may be delivered jo
the patient and
poliufion may resull.

FILLING AND DRAINING

Draining the Vaporizer

CAUTION  To minimise atmospheric

pollufion in ihe
cpaeraling room, perform
voponzer drainage in a
fume cupboard or under
an extractor hood.

WARNING The vaporizer must be

either secured o the
anaesthetic machine or
free sfanding on a level
fable so thatl in either
case if is upright during
the draining process.

WARNING The vaporizer

conceniration  conirof
must be in the ‘0" (zero)
position  during  the
draining process

Check that the vapornzer
conceniration control (1) 5 In
ihe O (zero) posiion, os
ilustrated.

Unscrew 1he filer cap (2), When
inverted, a slot In this cap forms
a means 1o undo fthe drain
scraw (3)

FPlace a botlle marked with the
drug name on the vaporzer
under the drain tube in the
base of the filer block and
undoc the drain screw (3) at
least three full furns.

WARMING  Ancaesthefic drugs must

be ilregted as d
pharmaceufical

product.  Liquid should
never be drained from
a vaporizer inlo an
open conlaginer and
reused. Conlamination

23

is likely. Always

dispose of such

drained liquid as o

hazardous chemical.
Allow the llguid o run infto the
potite until the flow ceases. and
close the drain screw.

CAUTION  Alwgys close the drain
screw  firmly  befora
replacing the filer cop
on tha vaporizer.




6. INSTALLATION

CAUTION inlet and outlet
connecfions are
sealed for delivery
fransit. Ensure that
thase seals are
removed from the
vaporizer bafora
instaliation on an
anaesthetic machine.

Cutlet Port

M8 Fastening

6.1 Back
Models

Enftry Mounting

Vaporizers wilh  bock enfry gos
connections are avallable for fitting ta
the Penlon bock enfry mounting
systermn os used on the Penlon Vaplok
Vaporizer mounling system.

The vaporizer is attached using the
single M8 mounting screw, the inlet
oand  outlet connechons being
autcmatically made in Ihe
attachment process.

Pre-use Checks

Observe the WARNINGS below and
carry cul the check list procedure
given in section 4.8.

WARNING Check the condition of
the inlet and ouflet

Inlet Port
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Back Entry

face~sealing O seals
the back bor  before
mounting the vaporizey.

Test the joinfs for gas
tightness bhefore using
the machine.

The  blanking plate
affached fo the
anaesthelic  mochine
manifold must be in
place on any emply
vaporizer stafion.

[

INSTALLATION

6,2 Back Entry Vaporizer
with Interlock

These vaporzers are designed for
insiallation on ihe Penlon Back Enfry
Interlock Manifold (2, or 3 station).

The vaporizer Is attached using the
single M8 mounting screw, the inlet
and ouflet caonnections being
auiomatically made in the
aftachment process.

WARNING Al the stations of the
baoclkbar manifold must
be occupied for the
syslem fo be
operational,

A blanking plale must
be in place on any

emply vaporizer
station  (See  Ordering
information, seclion
10)

Cutilet Port

Pre—use Checks

Chbserve the WARNINGS below and
cany out the check Ist procedurs
given in section 6.8,

WARNING Check the condilion of
the face-sealing O©O-
seals in the back bar
before mouniing the
vaporizer.

Test all joinls for gos
fighiness before using

Ma
Fastening

Removadl

CAUTION

inlet Port

Inferock
Balt

the ancesthelic
machine.

Check that the
interlock mechanisms
of alf the vaporizers on
the manifold ure
working correctly, ie.
that only one vaporizer
af g fime can be turned
on.

The concentration
confrol digls of all the
vaporizers linked by the
inferiacik system must be
tumed to zero before
removing the vaporizer
from the bock bar.

Back Entry
with Interlock




INSTALLATION

6.3 Cagemounf {23 mm) Taper
Models

CAUTION

It is recommendsd that this Clamp

fype of voporizer should only
be used on machines with a
single  vaporizer  mouniing
sfation.

Vaporizers  fifted  with  cagemount
tapers have the mde taper (nlet port)
on the left and the fernale taper on
the rght (viewing the front of ihe
vapoerzen., Two M6 studs with nuts,
washers and o clamp picte are
provided to fix the vaporzer to ihe
back of the anaesthetlic machine, or
Modura claw assembly.

Taper Connecfors

It Is essential that the taper cone joinis
shoudld be engaged axialy and not
sideways loaded. Shims are provided
so that the distance from the back bar
fo the taper joint can be adjusted by
adding or removing shims from the
vaporizer,

The cone jolnis should then be lighty
smeared with an oxygen compatible
lubricant such as Fombln, the toper
joinfs engaged by applying cxial
prassure, and the fixing nuts fighfensad.

Installation on Modura Rail

WARNING

The vaporizer musi not be fipped or

inverted during instaliation.

If the vaprizer has been fipped or

inveried, it must be sef fo moximum

and rflushed of 5 L/min for iwo

minutes. Check for sfable oulput

before clinical use.

1. Remove the M6 nuis  and
washears, the clamp platfe and
the shims from the vaporizer,
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& Nuts and
Washers

Oultet Taper (Female)

ﬁ///
=

e
\

niet Taper

|
" (lacie)

Backplate

Mé screw

Modura Claw

lever

INSTALLATION

2. Fif the Modura claw fo the
backplate, using the fwo Mé
SCTEWS.

3. Fit the Modura <claw [/
backplote assembly fo  the
studs on the rear of the
vaperizer, and secure with the
Mé nuts and washers.

4. Attach the voporzer to the
Modura rail on the ancesthelic
machine and secure in place
by moving the lever info it

iocked on’ posifion.

Pre-use Checks

Observe the WARNINGS below and
carry out the check list procedurs
given In section 6.8,

WARNING Test the joinfs for gos
tighiness before using
the machine.
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6.4 Penlon Off-line
Mounting System (Mic.2
and Mic. 3)

CAUTION  Inlet and auflet
connections are seced
for  dealivery transit.
Ensure thaf these seals
are removed from tha
voporizer befora
instaliation on an
anaesthefic machine.

A vaporizer with cagemount tapers
may be fiited with a Penlon clip,
Part No. 58090, in place of the back
bar clamp. The vaporizer may fhen
be fifted o a Penlon off-line block,
{use Penion Part No, 52280 for fhe
Mk.2  and Pari No. 52270 for the
Mk.3 system).

The fiexible hoses aftached to the
biock are connected to fhe Inlef
and outlet of the vaporizer.

it is recommended thaf detachable
cagemount connaclors are refained
with safety clip, catadlogue number
£2276, to  prevent inadvertent
disconnaction.

WARNING  Tes! the joinis for gos
tightness before

using the machine,



INSTALLATION

INSTALLATION

6.5 Selectatec Compatible
Models — Non-Interiock

Vaporizers  with ¢ Selectctec
compatible back bar diting are
available for fitment lo Seleciatec
type back bor manifolds.

CAUTION To comply with
anaesthefic  machine
(workstation) standards,
this type of vaporzer
must onlfy be used on
machines  with one
vaporzer mounting
station.

WARNING Anaesthetic machine
designs are constantly
evalving, and new
modefs may differ
dimensionally from
existing equipmenl.

It s the user’s
responsibility fo ensure
that the configuration
of the anoesthelic
machine allows
correct installation of
the vaporizer.

There must be
sufficient cleagrance
between the
Seleclatec maonifold
and the rear
panelling/frame of the
machine lo allow the
vaporizer  connecfor
biock fo seal correctly
on the manifold.
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Manlfoid
Locking

To install the vaporizer, carsfuiy offer
the vaporizer up fo the manifold on
ihe machine, ensuring that:

{a) The gos connection pors are
cligned with the vaolve capsule
on the manifold. (The capsule Is
refered  fo as  the valve
‘cartidge”  in some  user
literature.)

(5} The button plate Is aligned with
the location buffon on the
manifold. (The location bufton is
referred fo as the ‘rest pad in
some user fiterature.)

Carefully lower the vaporizer onto
the manifold, end then lock into
position by pushing the locking lever
downwords and rofating clockwise
through 90°,

Locking

Lever,

Seleciafec
Compatible

WARNING The Selectatec
compualible vaporfzer is
designed o fit the Type
3 manifold. Sigma Elife
vaporizers will not
inferfock if installed on
o Universal manifold,

CAUTION To prevent domage o
the focking shart,
recheck fthat the gas
poris  and button plate
on fthe vaporzer are
correclly engaged with
the valve capsules/
carfridges and bulion/
rest pad on the manifold
before fightening fhe
iocking fever,

Pre-use Checks

Observe the WARNINGS below and
carry out the check list procedure
diven in section 6.8.

WARNING Tesi ol joinfs for gas

tighiness before using
the anagesthelic
muchine,
The locking lever MUST
be in  the locked
posifion before the
vaporizer is cperaled.

Removal

To remaove the vaporizer, rofafe the
locking lever 90° anti-clockwise and
carefuly i vertically until clear of the
back bar manifold.

29



INSTALLATION

6.6 Selectatec Compatible
Models - with Interlock

These voporzers are designed for
installation on a Selectatec Universal
Serles Manifold back bar ond can
also be used on the Type 3 Manifald.

NOTE When insfaling  two
vaporizers only on  Q
thres stafion manifold,
the cenfre station must
be occupled by one of
the vaporizers.

WARNING Ancesthetic machine
designs are constanlly
evolving, and new
modefs may differ
dimensionally from
existing equipment.

It is the user’s
responsibility 1o ensure
that the configuration
of the anagesihetic
machine allows
correct instaliation of
the vaporizer.

There must be
sufficient clegrance
befween the
Selectafec manifold
and the reor
paneliing/frame of the
machine fo gllow fhe
vaparizer  connector
block to seal correcfly
on fhe manifold.

an

To insicll ihe vaporzer, carefully offer
the vaporizer up to the manifold,
ensuring that:

{a) The gas conneciion pors are
aigned with the valve capsule
on the manifold. (The capsule is
refered fo as  the valve
‘cartidge”  In some  user
literaiure}

(L) The button plate is aligned with
the locaiion bution on  the
manifold. {The focation button is
refarred 1o as the ‘rest pad’ in
some user lifercture,

Carefully lower the vaporizer onto the
manifold, and then lock into position
by pushing the locking lever
downwards and rotating clockwise
through 90°.

Back Bar

Manifold ‘\.wm
Locking mjoz\

Button Plate

Selectatec
Compatible
with Inferlock

INSTALLATION

CAUTION 7o prevent damage fo
the focking shaft,
recheck that the gos
porfs  and buffon plate
o the vaporzer are
comectly engoged with
the valve cogpsules/
cariidges and butfon/
rast pad oh the vaporzer
before fightening ihe
locking lever.

Pra-use Checks

QObserve the WARNING below and
carry ouf the check list procedure
given in section 4.8,

WARNING Test all joints for gos
tightness before using
the anaesthetic
machine,

The locking lever MUST
be In the Iocked
position  before  the
vaporizer is operated.

Removai

NOTE The concenirafion
control dicls of aff the
vaporizers linked by the
interlcck system must be
furned fo zerc before
removing the vaporizer
from the manifold.

To remove the vaporzer, rofate the
focking lever 90° anfi-clockwise and
carefully lift the unii verically unfi
clear of the back bar.
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INSTALLATION

8.7 Dréger 'Plug—in’
Compatible (non-—
interlock)

CAUTION To comply with
ancesthetic machine
{workstafion)  standards,
this fvpe of vaporzer
must only be used on
machines with  one

vaporizer mouniing
starfion.
To Install, carefuly offer up the

vaporizer to the back bar manifold
ensuring thal fhe gas connection
poris are aliigned with the valves on
the manifold.

Back Bor
Manifold

Locking Shaft

Carefully lower ihe vaporizer onto the
manifold and tum the locking lever
clockwiss to lock the vaporzer In
position.

NOTE the fever must be furned
through approximaiety
100",

Pre-use Checks

Observe the WARNINGS below and
camy out the check list procedure
given in section 6.8,
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WARNING To prevent domage fo

the locking shoft, and to
ensure {hat the gas
conneclion porfs are
correctly engaged,
check that the vaporizer
is firmly positioned on
the mauonifold  before
fightening the locking
lever.
The locking lever MUST
be in the locked position
before the vaporizer is
used.

Removing the Vaporizer

Rotate  the locking lever  fully
anficlockwise and  carsfully  liff  the
vaporizer from the manifold.

Plug—In
Compatible

INSTALLATION

6.8 Pre—Use Check Lisf

In addition fo the pre-use warnings
listed for different models In sections
4.1 to 6.7, the folowing check list
procedure must be camred out an
ALL vaporizers before use.

1. Check that the vaporzer
conceniration control is in the 0
(zero) position.

2. Check that the liguld level Is
between the MIN and MAX
marks on the filler Block.

3. On agent specific filer models,
check that the filler plug Is fully
inserted ond that the clomp
screw is Tdlly fightened. Check
dlse that the fller conitol is
sacurely closed.

4. On screw cap filer modes,
check ihat the filer cop is
securely closed.

5. Perform a back bar manifold
leak test as detadled in the
relevant  angesthefic machine
user instruction manual.

WARNING Angesthelic machine
designs are consianily
evolving, and new
models moy differ
dimensionally from
existing equipment,
it 5 the users
responsibility fo ensure
that the configuraiion
of the anoesthelic
machine allows
correct Insfaliofion of
the vaporizer.



7.

PERFORMANCE CHARACTERISTICS

NQOTE

Concentration oufpui figures quoted and
shown graphically in this section were
complled from average test results from a
number of vaporizers. The oufput from
individual units may vary from these
average figures,

34

Cutput Vol %

Quiput Vol %

PERFORMANCE CHARACTERISTICS

7.1
7.1.1

Performance Graphs
Halothane Models

Variation of output with tlow rate  (Temperature; 20°C)
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Flow Rate L/min

Variation of output with temperature (Flow rate: 5 L/min)
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PERFORMANCE CHARACTERISTICS

7.1.2 Enflurane Models

Varigtion of output with flow rate (Temperature: 26°C)

5 — 5% set

4 A% set

Quipuf Vol %

2% st

T set

0.6% set
0.2% set

02 1 2 3 4 5 5] 7 8 9 10 it 12 13 14 15

Flow Rate L/min

Variation of output with temperature (Flow rafe: 5 L/min)

5 < 5% set

4 - e A% sat

Output Vol %

2% set

1 - 1% set
0.6% sat
020 et

il T T T T 1
10 15 20 25 30 35

Tempearature °C
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7.1.3 Isoflurane Models

Output Vol %

Output Vol %

Varialion of output with flow rale (Temperature: 20°C)

6 =
[

55 5ot
4= A% set
3 —

2 — 2% st
1 1% gat
0.6% sat
0 0.2% sat
| | | i { | | | I | [ | | I i |
gz 1 2 3 4 5 & 7 B 9% W@ M 12 3 4 15
Flow Rate L/min
3 Variafion of output with temperature (Flow rate: § L/min}
mu —
5 ll.\l\)//
50% sot
4 / '
A% set
3
2 - e —— e
2% set
1 100 sat
0.6% sat
0 T T I T (0.2% sel

10 15 20 25 30 B

Ternperature °C
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7.1.4 Sevoflurane Models

Quiput Vol %

Quiput Voi %

Variation of cutput with flow rafe (Temperature: 20°C)

8% sat

& 7% set
6% st
m p—
a% st

4 A% sat

3 38 sel

2 — 2% sat

- T8 st

0.6% sat
0.2% sat

Flow Rate L/min

Variation of output with temperature (Fow rate: 5 L/min)

e B st

6 " 6% sat

5 5o sat

4 4% set

2+ 2% sel

14 1% set

0.6% set
0.2% sef

T T T T 1
10 15 20 25 30 35

Termperature °C
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7.2 Temperature
Compensation

Temperaiure compensafion [
provided by the operciion of g
variable resisfance valve in the
bypass  passage. The  design
provides compensation for the full
range of user temperafures. if the
vaporizer & used In exirame
temperatures, (outside those shown
In secfion 4.7) ouiputs may be lower
or higher than indicated by the
concentration control

NOTE The temperature
compensator regcts
relatively siowly fo room
temperature changes. If
the lemperature around
a vaporizer s suddenty
changed (e.g by
wheeling an anaesthefic
machine from a cool
store info theatre), 1 fo 2
hours minimum should ba
affowed for it to equalise
with the ambient
temperature before use,

7.3 Pressure Effecis
7.3.1 Amblent Pressure

Ambient pressure effects are not
narmally of clinical significance but
the following ruies apply:

The control is graduated in unlis of
%vol af 101.3 kPa (14,7 psi). At any
other pressure the irue oulput will be
modified according to the equation;

C=5%x1013
U
P Is ahsolufe prassure in kPa.
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C is delivered concenirafion %hvol,
S9% fs the sef value.

Changes In barometric pressure con
be ignored clinicaily because thay
affect the voporzation In the
vaperizer and the absorption  of
vapour through the lungs in fthe
same way, They must be corrected
for when checking oufputs with an
analyser,

NOTE  Some anaiysers  include
oufomatic baorometric
pressure corraction.

Check  the  instructions
provided with the anaiyser.

7.3.2 Bock Pressure

Back pressures Imposed on  the
vaporizer by ventiators or other parts
of the anoesihetic apporaius are
usually relatively small, but cerfain
venillators can impose steady back
praessuras of 10 fo 15 kPo (100 fo 150
cmH:C)  which  wil produce a
reduction of the output
concentration,

7.3.3 Infermittent Back Prassure

infermitient back pressure imposed
on the vaporzer by a veniilator may
result in some change In output. The
effect & greatest at low seffings of
the confrol and low fiow rates, and
the Sigma Elite vaporizer is designed
to comply with the tests laid down in
various Standards in this respect (see
saction 9).
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7.4 Summoary of Performance
Specifications

7.4.1. Factors Affecting Output
Accuracy

The following conditions may affect
the accuracy of the vaporzer
Column A in the table shown below
lists the design limits for normal use.
Column B lisls exireme condifions,
and, # necessary, indicafes when the
vaporizer may be used reliably only
after reference fo the sections of the
manuadl Indicated,

Under the conditions fisted in column
A, the maximum deviafion from the
set concenfration is ¥20% of scdle
reading or 5% of ihe maximum
graduation, whichever is greater,

A (Normal Use)

B (Extreme Conditions)

Gas composttion

Q2. Alr + N20 mixture

Helivm mixture, section 7.6

Liquid level

Liguid visible between
MIN and MAX marks

See seclion 1, WARNING 16.

(8000 1)

Temperature 15 to 35°C 10 fo 15°C ond 35 to 40°C.
section 7.2

Flow Rate 0.5 to 10 L/min 0.2to 0.5 and 10 to 15 L/min
Accuracy not affected,

Affitude Sea level to 2440 m Very high aifiiudes* or

hyperbarc condifions”

Infermittent back

As Standards listed

pressure in section ¢ (a).

wMovermnent Do not agitate during use | See section 1, WARNINGS 11/13
lnversion or Do nat tigy of invert Fish (or 2 minutes

lipping at 5 L/min before use.

See sechon 1, WARNING 12

*The combingfion of high alfitude and high temperature may lead o loss of agcuracy.
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7.4.2. Reslstance to Gas Flow

Resistance to gas flow measured af
22°C (72°F) ond 1013 kPa (013
mbar, or 14,7 psi), coniro! position 0
(zero):

Fiow Rate Resistance
using Air (L/min} (cm H:0h
1 2.8
2 50
4 10.4
a 22.4

Resistance varies from these nominal
values at other contfrel positions,
with changes with ‘femperature,
and for each agent (e.g. the
nominal value for Sevoflurcne at 4
L/min ts 12 cmH20),

7.5 Effect ot IPPV on Output

For 2 &Pa IPPV at a flow rate of 2 L/
min. output  concenfration  will
decrease by up to 20%.
For 5 kPa IPPY at o fiow iate of 8 L/
min, oulput  concentration  wil
decrease by up fo 10%.

1.6 Effect of Gas
Composition On QOutpuf

The vaporizer Is callbrated with pure
oxygen and the scale is thergfore
most accurate with this gas.

The effect of other gases normally
used in anaesthesia Is as follows:

Nitrous oxide
Nitraus oxide, added to oxygen, wil
produce ¢ decrease In oulput
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below the scale vaiue. At a
concenfratien of 70% nitrous oxide
output may decrease by up fo 15%.

Carbon dloxide

Carbon dioxids Is not usually added
in high concentrations and is usually
imited to 5%. At this cencenfration
the effect on voporizer cufput is
negligible.

Air

Alr will reduce the output of the
vaporizer below the scaie vaiues by
a maximum of 5%.

Helium

Vaporizers wil give low results on
hefium-enrched mixtures, cnd the
use of an analyser is recommended
if accurate concentrations are
required when using this gos.

7.7 Qutput when Control is
af 0 (zero)

Ouiput vapour concenfration when
the control is at O (zero) is iess thon
003% wvol, when fested In
accordance with ASTM F1169-84.

7.8 Effect of Flush Valve
Operation

Operaling the flush valve on the
anaesthelic  maching  wil  effect
outpul concentration by less thon
+5%.

Note that the vaporizer was tested o
|SO CDBB35.1 (Tests 67.10 and 67.11).



8. USER MAINTENANCE

CAUTION Do not attempt fo
dismantie the vaporizer
or make any
adiustment to It which
is oufsicte the scope of
the following
instructians.

8.1 Servicing

NOTE A label |5 fixed across
the voperizer body and
top cover, bearing the
words!

GENUINE PART.
LABEL TAMPERING
VOIDS WARRANTY.

When the fop cover of the vaporizer
is removed this label will be domaged
beyond repalr s permanent
evidence of unauthorzed servicing,
repair or modification, If s label s
missing, do not use the vaporizer until
it has been senviced (see below),

The Sigma Elite must only be serviced
at an authorized senvce centre or by
Penlon-trained fechnicians in
accordance  with  the  following
procedura,

(a) The <calbration should be
chacked periodicaly under
controlled conditions (section
8.4) and feak tests
perfomed. Use the service
record pook supplied with
the voporizer fo record the
measurad values.

()]

©

(chh

(&

NOTE

Successive sefs of figures
should be compared 1o
determine i performance i
detetriorating. Should
deterioration be detected, a
service should be caried oub
o restore normal operation.

A major overhaul must be
performed every 5 years fo
maintain  performaonce  within
the specification.

the Selectatec compatble
vaporizer  locking  system
should  be Inspected durng
the vaporizer calibration test,
and if damage fo the jocking
shaft is suspected, the device
must be referred to a Penlon
cerfified enginger,

interlock sysfem vaporizers -
function fest the interdock
system during ihe vaporizer
cdlibration test,

The user must accept
responsibilify  for  any
malfunction which
resulis from non-
complionce  with the
above requirermeants.

USER MAINTENANCE

8.2 Cleaning and Sterilization

The exterior of the vapaorizer should be
kept clean and dust free with a dry
cloth, or, if necessary use proprigtary
cold sterfized wipes.

Do not use water or other liguids.

8.3 Draining — Halothane
Models

Because holothane contains ¢
stabiizing agent which is only sfightly
volatile (0.1% thymof), the vaporizer
chamber should be drained
pericdically of all fquid ond the Iquid
disposed of o5 a hazardous
chemical. If the voporzer is not
dralined  periodically, the stabillzing
agent wil accurnulaie In the
vaporizer and eventually cause low
ouiput,

There is some evidence that high
levels of accumulated thymol can
have clinically undesirable effecis on
the patient, (Ref, Rosenburg - Alia:
Anoesthesia, 1984: 38:581-583),

I the vaporizer s In regular use fhis
draining  operation  should  be
performed weaakly.

WARNING Prolonged exposure of
angesthelic agenls fo
fight and gases may
lead to a brown or
yellow colouralion

Discoloured  liguid  andfor  liquid
drained from a vaporizer must not be
used and should be disposed of as o
hazardous chemical.
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84 Checking Vaporizer
Output

The output of the vaporizer should be
checked periodically, gither:

(0 os pat of the Penlon Senvice
Cenfract (UK only)

() by a Penion ceriified engineer

(iy by o suitably gualified hospital
techniclan If agent analysis
apparatus is avallable.

To be comparable with the masfer
cdliration, such tests must conform
o the folliowing.

Q) The comier gos should be
oxygen.

[(=)] The vaporizer must be filed,
and fixed wuprght and
sfafionary, ot ¢ temperature
between 18 and 22°C (64
and 72°F) for at least 2 hours.,

(<) A mixing chamber must be
aftached fo the oullef of the
vaporizer to ensure that
homegenous rhixture is
sampled,

This is parficularly necessary
at low gas flow rates,

{d) The sampling system must be
of non-absorbent  material
such as nylen. (Rubber, efc..
absorbs vapour  to a
substantial extent,)

(&) Flow rates, etc., must fie

within the range coverad by
the master calibration charts,

(D The analysis apparatus must

be of an approved type, e.g.
a Riken refractometer.
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)

However, if the calibration
check s undertoken by a
hespital  technician, it s
pearmissible o use a
commerclally avallable agent
analyser, but only If:

i) the analyser is calibrated to
ihe manufacturer's
specificafion and schedule

i) output falures  are
confirmed by < Penlon
cerfified enginger using a
refractomeier.

Cuiput values  should be
recorded in ithe vaporizer
service record book,

The vaporzer seial number
and any commenis musi be
written ot the foot of each
page.

Al the completion of the first
Fve Year Overhaul, a copy
of pages 11 fo 15 should be
faxed to Penlon Limited (Fax
No: 44 1235 547031).

At the complefion of the
second Five Year Overhaul, a
copy of pages 146 fo 20
shouid be foxed to Penlon
Limitedd (Fax No: 44 1235
547031).
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8.5  Training Course

A fradning course 5 availoble to
engineers angd hospital staff who wish
to carry out routine manienance on
vaporizers, The course covers:

- Leak testing

- Replacement of sedls

- Infernal maintenance

- Replacement of major sub-
assemblies

- Regulation of output

A manual describing this work is
avdilable to personnel who have
undergone this course.

8.6 Returning the Vaporizer
for Service or Repair

The vaporizer must be drained and
dllcwed to dry out before packing.

Always use the original packaging, to
prevent damaoge during transit,

On agent specific (keyed) filer
vaporizers, loosen the clamp screw
and withdraw the plug (see page 19,
operation 4). This will prevent possible
damage to the filer block seal

9. REFERENCES

Standards

The Sigma Elite vaporizer has been
designed in accordance with the
following Siandards.

(a) General

BS 4272, Part 3 1989, Sections 13, 14
SO 5358, 1992, Sections 12/13/14
ASTM F1161, 1988, Section 12

CSA CAN3 Z168.3 M84, Section 12

DIN 13252, Sections 4.9 — 4.13, and 6% ~ &.13

(b) Agent Specific (Keyed) Filing System

CSA CAN3Z168.4 MB3
DIN 13252, Sections 4.11 and 5.11
IS0 5360, 1993

Trademarks

Selectatec Is a BOC trademark.
Modura is an S&W trademark.
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10. ORDERING INFORMATION

A wide range of Halothane,
Enflurane, Isoflurane, and Sevoflurone
vaporizers are available.

Various comblinations of agent.
concentration oufput, and connector
block ype, are avalable with elther
agent specliic filer, or screw cap filer
systems.

NOTE Vioporizers with screw
cap filler system are nof
available  in North
Ametica,

Contact Custorner Service at Penlen
Ltd (Tel: 01235 547001, fax: 01235
547021) for the latest information.

Accessories

52275  Safety clip for cagemount
tapers (Off-line system cnly)

57902  Blanking plate for Back Eniry

with Interlock vaporizer
stafion

53450 Agent Specific (Keyed) filer
adaptor for halothane
botiles (ICI, May and
Baker, and Hoechst)

53451  Agent Specific (Keyed) filer
adapter for halothane
bofttles (Ohio, and Ayersh)

53432  Agent Specific (Keyed) filer
adaptor for enflurane
bottfes

53453  Agent Specific (Keyed) filer
adaptor for isoflurane
bottles

53454 Agent Specific (Keyed) filer
adaptor for sevofiurana
bothias
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