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CopaepxaHue

* [lpnemyuiecrtsa HU3KOMNOTOYHOU aHECTE3NMN,
ncnonb3ys abcopbeHTol CO, .

» AbBcopbeHThl CO, .

* Kputepun, Boibnpasa abcopbeHThbl CO, .
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[IpenmyLlecTBa HU3KOMOTOYHOUN aHECTE3NM,
ncnosnb3ys abcopobeHTol CO,

* [loTok ceBexero rasa 0,5 — 2 n/MUH: o4eHb B30k TpebyeMoun KOHLEHTpaUumM Kncrnopoaa v
ncnapsieMoro aHecTeTmka 0onbHOMY

* [loyTun Becb BbIOOXHYTLIN CO, nornawaeTbCs XMMUYeCcKu

 ManeHbKkas noteps rasa

*  HW3KMM NOTOK HE MMEET KITMHUYECKOro BO34eNCTBUA Ha DONbHOIO.

IIpeumymecrsa:

e  3HaYMTEIbHASI SKOHOMMUS CPEJICTB.

MuHumanbHas OTEPSI AHECTETUYECKUX Ta30B.

CoxpaHeHHE TeIUIa U BJIaru

*  MeHbIiie BEIOPOCOB U MEHbIIIE BO3/ICHCTBUE HA OKPY)KAIOIIYIO CPETY.

Low flow &R AT O Contains no CO-
ook f ° © Contains CO2
FRESHGAS | o % s
. — ol Low flow r
Major o %oo under 2 L/min g ?
Corshrough. _'I' . - e i
absorbent SRR T O T R

Patient
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AbcopbeHThl CO,

@
Cdepunyeckni LinnnHaopuyeckmm NpperynsipHbiii
Standard soda lime New generation New generation

absorbent containing Containing no alkali-hydroxide
traces of alkali-hydroxide

Alkali Hydroxide 3% 05%t03% Nil

inarmally Sodium Hydroxide)

Humectant (to retain moisture) il 05%1to8 % 05%to8 %

pH sensitive indicator Trace Trace Trace

Calcium Hydroxide =06 % =00 % =80 %

Note, these figures represent the dry weight constituents. Water makes up 13 % to 17 % of the finished product.

IV 1 EROURGIVAL Quality, Innovation and Choice
COMPLETE RESPIRATORY SYSTEMS



Kputepumn, Boibnpasi abcopbeHThl
CO,

e be3onacHoCTb

* 9P PEKTUBHOCTL
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HesaBuncumble COOOLLIEHUS O peakuUsix ¢ ucnapsemMbiMu
aHecTeTUKamu

09/16/1996: While undergoing surgery, pt developed high Cohb level of 58%. The anesthesia machine
had not been used for a period of 36 to 48 hours~~~0ngoing investigation has resulted in the
conclusion that the event was a result of the reaction between dry baralyme and desflurane.

10/30/1996: While undergoing surgery, patient developed high COHb level of 49%. The machine had

not been used for about 48 hrs. ~~~.It is considered that the high CO level was the result of an
interaction between baralyme and desflurane.

09/25/2003: The absorber of the anesthesia machine caught on fire. The machine was not in use at
the time, however the oxygen and sevoflurane had been left on~~~ There were two baralyme

canisters in the anesthesia machine.

Ref 3: Reports found on the FDA Medical Device Database
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be3onacHOCTb

TPucK peakuum KpamHe HU3KUI, gaxe co CTaHA4apPTHLIMU
abcopbeHTamu

RPeakunn Bo3MOXHbI TOSTbKO B Criydasix, ecriv abcopOeHT KpanHe
BbICyLLEH ( HWXe 2% Bnarun). 9To TPyAHO AOCTUYL B YCIOBUAX
0bbl4yHOW paboTbl ¢ abcopbeHTamu

BB cpaBHeHUM B coCcTaBe HeMcNon3oBaHHOro abcopbeHTa BxoauT 13
% — 17 % BoOAbI

Takux cnyyaes 3apernctpmtosaHo meHee 30 3a nocnenHue 20 ner
(T.e. 1 N3 MUNINNOHA)

TB03MOXXHOCTb peakuun CyLLecTBYeT, HO Nerko nsbexartb
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be3onacHocCTb - BbICyLLUMBaHNE

*OOBIYHOE UCTIOJIb30BAHUE HE MPUBOJUT K YPE3MEPHON CYXOCTH.

*I'uaparanus coxpansercs Jaxe Nocye JIUTEIbHOIO PETYIISIPHOTO UCIOJIb30BAHUS C BBICOKUMU

IIOTOKaMH CBCXKCI'O ra3a

Result Spherasorb Medisorb
Using 4 Using 4
weeks weeks
Control (% H,0) 13.6 0.9 158 1.2
Top of absorber after 8.1 0.1 8.6 0.2

4 weeks use (% H,0)

Middle of absorber 10.6 0.2 11.8 0.2
after 4 weeks use (%
H,O)

Bottom of absorber 7.0 0.2 71 0.2
after 4 weeks use (%
H,0)

[Mocne
PYTUHHOIO
NCMNOSIb30BaHUS
4 Hepenu npu
NOTOKE CBEXEro
rasa 6 n/muH
(annapat
Ohmeda Excell
210)

[lokazaHa ycTon4mBocTb BnaxHocTn Spherasorb. Belda et al, Hospital Clinico. Anestesia. Blasco |bafez 17.

46010 VALENCIA
iV 1 CROUNGIVAL
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be3onacHOCTb - BbicyLLMBaHME

UpesmepHas cyxOCThb BOZHUKAET TOJIBKO, KOIIa CYXOM BBICOKHUM MOTOK CBEXKEIO raza MpOTEKaeT
yepe3 a0COpOEHTHI B TEUEHUE JUINTEIBLHOTO BPEMEHU B HE pabouee BpeMsl.

16

14

12

10

% Moisture
[o0]

Drying curve. 400 g of absorbent. 8 L/min oxygen flow (0 % RH).

Sample taken from bottom 1 cm of absorber
Intersurgical tests

—— Standard Soda Lime

—— Critical water content 2 %

4
2 < S0HA peakuum Hmxke 2 %
0 1 1 1 1 1
0 20 40 60 80 100 120
Time / hours
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Be30nacHOCTb — peakuus ¢ ncnapsieMbIMu

dHeCTEeTUKaMu

KonnycTteo ruapokecnaa Na BnNuseT B peakuumn ¢ ucnapseMbiMn aHecteTukamu. Hanpumep -
nosieneHuto yrapHoro rasa ( CO )

Carbon Monoxide generation of excessively dry absorbent
v
Chemical formulation.

G500
£ Allali Hydroxide content
(=B
& 500
5 m Potassium Hydroxide 2 %
"g 400 B Sodium Hydroxide 3 %
b O Sodium Hydroxide 1.5 %
(= i i Q
o 200 O Sodium Hydroxide 0 %
=
2
=
o 200
=
|
o
2 100
o
O

8]

05 % water

%o water content of absorbent
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be3onacHOCTb — BbicylLMBaHWE

[TpocTo HEBONBLLOE KONMMYECTBO BOAbI MO3BOMNSIET N3bdexaTb Kakon-nmbo peakumm c
ncnapsieMblMM aHECTETUKAMMW Jaxe Koraga NpUCyTCTBYET rmapoKcua HaTpus

Carbon Monoxide generation v water content v Chemical formulation.
630 ml of absaorbent: 2 min flow of oxygen containing 5 % isoflurane

E 600
& Allali Hydroxide content
c 500 , ,
2 @ Potassium Hydroxide 3 %
3 400 4 B Sodium Hydroxide 3 %
g O Sodium Hydroxide 1.5 %
2 200 1 O Sodium Hydroxide 0 %
E —‘
c 200 4
L=
=
S 100 1 ]
£
8 0 T T T
05 % 1.0 % water 1.5 % water Fresh
wiater absorbent
1317 %
water

% water content of absorbent

i I ERSURUIUAL Quality, Innovation and Choice
e |



OPDEKTUBHOCTL — abcopbunsa CO,

TeMm He MeHee, HebonbLLOE KONMMYECTBO rmapokcuaa HaTpus, ¢ bydepom pH, BbIroAHO A5
onTumarbHoro nornotleHusa CO,

Relative CO2 capacity v Sodium Hydroxide content
and pH buffering

[ Sodium Hydroxide 3 %

M Sodium Hydroxide 1.5
%

[0 Sodium Hydroxide 1.5
% + pH buffer

[0 Sodium Hydroxide 0 %

Relative COZ2 capacity
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AP PEKTUBHOCTb — n3beraTb CUNaHng rpaHyn

CCnep,yeT nsberatb yB.l'Ia)KHMTGJ'IeIZ, KOTOpbIE€ NPUBOAAT K KpuUcTtarindaumnm BoAbl, TaKk Kak 3TO MOXET NpmnBeCcTn K CJIIMLLKOM
BbICOKOMY YPOBHIO BJ1aXXHOCTU, CJTMNAHUIO N CO3OaHUIO MMKpOTOHHeﬂel;’I

Hanpl/lmep, xnopua Kanbuusa B a600p6eHTax npunBoanNT K KpucTtannndauunm oAbl
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2 o P R ARG LELLELUAAK

Y I ﬂt e ﬂt t = St ::l
B A SRR LELL LAY
S
A

N
\ \ Free water
‘i’x 12 % - 17 %
{detected by
USP water
N

1&0
/
T
/
=
0
i
be
% water

content test)
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Absorbents
with Calcium and
Chloride LoFloSorb
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Sp herasorb (Intersurgical)

IR
« MeauvumHcKkas HaTpOHHasa U3BeCTb, pa3paboTaHa ,,i >gj
crneumanbHO Ans KNMHUYECKOro NpUuMeHeHus ”fé\)ﬁ |
al ,3:: *f“ A
» MeHbLwe ruapokcug Hatpusa (NaOH) 1.5%, yem B cTaHAapTHbIX abcopbeHTax
(3%)

« Bxogut Zeolite : ymebluaeT pUcK BbiCbixaHus un oydep pH

* YHUKanbHaa xmumunyeckana coopmyrna - yMeHbLLAeT PUCK peakLmn ¢
ncnapsemMbiMm aHeCTETUKAMU 0 HE3HAYUTENBHOIO YPOBHS

« Cchepunyeckue rpaHynbl (NOpPUCTON CTPYKTYPbI) 3 — 4 MM, - obecrneunBaeT
onTUMarbHYIO YKNagKy, POBHOMEPHbIN NOTOK rasa, npeaoTepaLlleHmne
obpasoBaHUsa MUKPOTOHHeNeN. Bbicokoe nornaweHue CO2

* MeHbLe nbinu U3 3a cepuuneckon opmbl rpaHyn n bornee TeBepable

rpaHynbl - zeolit
« Spherasorb - camasi 6esonacHasn coopmyna, Bbicokoe nornaweHue CO2

EIEIE?EZIf_SE Eﬁai{—;ﬁi Quality, Innovation and Choice
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be3onacHOCTb — Zeolite B Spherasorb: HeT BbicyLUMBAHWS

% Moisture

Drying curve. 400 g of absorbent. 8 L/min oxygen flow (0 % RH).
Sample taken from bottom 1 cm of absorber

16 5

P

[laxxe nocne

14

NPOOOIMKNTENBHOTO

12

8

10 {—S_h—bit pherasorb BelAEXXNBaeT

BbICOKOIro notoka O

KPUTUYECKOTO T

|
=

- CmaHOapmHable abcopbeHmb!

—

0

0
C

20 40 60 80 100

Time / hours

120

——
—=— Sofnolime Moisture %

Sofnolime Moisture %
—«— Sofnolime Moisture %

—=— Spherasorb Moisture %
—=— Spherasorb Moisture %
— — Spherasorb Moisture %

2 % kpuTuyeckuin yposeH

b

OMPLETE RESPIRATORY SYSTEMS
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Be30nacHOCTb - zeolite 5 Spherasorb: HeT nossnexus CO

Carbon Monoxode generation after 96 hours flushing: 400 g of absorbent. 8 L/min oxygen flow
(0%RH).
Then challenge gas of 2 L/min Oxygen containing 2 % Isoflurane: INTERSURGICAL TESTS

500

450 A \
400 \
\ == |ntersorb Plus
300 === Dragersorb 800 Plus
250 \ == Molecular products
200 - Sodasorb
150 - =& Spherasorb
100 ——— LoFloSorb
50
—

A,

0 5 10 15 20 25 30 35 40 45

Time / minutes

w
a
o

Carbon Monoxide ppm
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O dekTnBHOCTL — nornotleHne CO,

Zeolite B Spherasorb gencrteyet kak 6ydep pH, 4To yBENMUnBaEeT
apekTnBHOCTL nornaweHna CO, Npu MUHUMaNbLHOM KOnM4ecTBe rmapokcuaa
Na

pH change v Sodium Hydroxide content and Zeolite

16

14

T~ —— Standard Soda Lime 3 %
Sodium hydroxide no pH

\\\ buffering

10 —— 1.5 % Sodium Hydroxide no
\ \ \ pH buffering

< 8

\ —— Spherasorb 1.5 % Sodium
\ Hydroxide no pH buffering

0 % Sodium hydroxide no pH
buffer

o

Time
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O dekTnBHOCTL — nornowleHne CO,

Spherasorb 3 - 4 mm chepbl : NNOTHaA ynakoBKa - onTuManbHas

yKnagka, poBHOMEpPHbIW NOTOK rasa, npeaoTBpalleHne obpa3oBaHus
KaHarnoB UMY MUKPOTOHHENEMN.

3710 ycnosusa nogaepkkm Bbicokon adpcpeKTMBHOCTU nornotleHnst CO,

S
Oy T TE e RS,
f : 3 » 278 v
'/ _:'.. 3 ,‘\ ,\_ \ _»“ >

[ ekcoroHarnbHasa nNnoTHas yrnakoBKa r D o TR DL &
d \ - ’ .

Cdoepunyeckue rpaHynbl
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A dekTnBHOCTL — nornotleHne CO,

Spherasorb nmeet nydwnn nokasarersb

n=9

JA Baum, JH Woehlckhemical reaction Interaction of 27.8 hrs 29.9 hrs 33.1hrs 33.4 hrs
Inhalation anaesthetics with CO2 absorbents. Best 202541 hrs MFT 83% MFT 81.3% MFT 76%
Practice & research Clinical Anaesthesiology. Vol.
17. No. 1. Pp. 63-76, 2003
h=27 h=12 h=16
18.0 hrs 18.6 hrs 21.7 hrs
10.8-27.9hrs 13-24.9 hrs 17.2-28.6 hrs
MFT 76% MFT 75% MFT 77.6
Amsorb LoFloSorb Superia Dragersorb Sofnolime Dragersorb Spherasorb
Free 800 plus

Figure 2. Utilization time of different carbon dioxide absorbents, determined in clinical practice during routine performance of minimal and closed-system anaesthesia.
Legend downwards: n = number of the respective measurement runs; mean utilization time (hours); range of utilization times; MFT = percentage of time using extremely

low fresh gas flow rates between 0.5 and 0.25 |/min. The wide range of utilization times of Amsorb reflects the differences in absorption capacity of three different batches of
this absorbent.



BbiBOObI

* [lpuemyuiectBa HU3KOMNOTOYHOW aHECTe3nn
« 3HaunTenbHasa 3KOHOMUSA CPeacTB
*  MwuHMMmanbHas NoTepst aHECTETUYECKMX ra3oB..
« CoxpaHeHue Tenna u Bnaru.
* MeHbLUe BLIOPOCOB N MEHbLLE BO3OENCTBUE HA OKMYXaloLLyHO cpeay.

* He Bce abcopbeHTbl CO, oauHakoBble.

» dopma rpaHyn, xummdeckas goopmMyna BnmaeTb Ha 3PJPEKTUBHOCTD:

« PaBHOMepHOro pa3smepa, cpepurdeckme rpaHyrbl NO3BONSET rekcaroHanbHo
MIOTHYIO YNAKOBKY, NOBbILALLYH0 3¢hdeKTMBHOCTL nornawexms CO,

*  MuHuUManbeHbIM cogepXxaHnem rmgpokcnaa Hatpusa ¢ pH bydepom aBnaeTbes
BbIFOOHbLIM N4 nogaepXaHua ontumMmarnbHon apdeKkTMBHOCTU nornatleHus CO,
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BbiBOObI

Xumnyeckaa popmyna BfMAET Ha BO3MOXHOCTb peakuum ¢

ncnapaemMmbiMM aHECTETUKAMMU .

BO3MOXHOCTb peakumm MUHUMarnbHa, Aaxe U co ctTaHaapTHeIMU abcopbeHTamm
Peakuna BO3MOXXHa TONbHO ecnn abcopObeHT YpesmepHO Cyxom ( BMaXXHOCTb Huxe 2%).
TpyoHO gocTturaemo.

BO3MOXHOCTb CyLLECTBYET, HO Nerko n3dexarb.

YBraXxHuTesnb uernecobpaseH, YTodbl n3bexaTb BbICYLLMBAHUA
bydep pH — uenecobpaseH

Bce 3T cBorCTBa NO3BONAIOT U36exaTb BO3MOXHOCTEN peakunmn ¢ ncnaputenbHbIMU
aHecTeTMKaMu 1 yBenunymeeaTt a¢pekTBHOCTL abcopbumm CO,

OpHako, nsberante abcopObeHTOB C YBNAXHUTENSMU, KOTOPbIE BbI3bIBAKOT KNUCTanu3auuto
BOAbI

Bcerga BbikntoyanTe NOTOK KMcnopoaa / ra3a B KOHUe aHs / Hegenu!
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