Digitally signed by Kojevnikov Dmitrii
Date: 2019.07.12 17:40:13 EEST
Reason: MoldSign Signature

Location: Moldova

REPUBLICA MOLDOVA

LI@NT

\ = £t e

Denumirea autoritdtii de licentiere Camera de Licentiere

Denumirea, forma juridica de organizare, sediul Societatea Comerciali ,,OXIVIT-
(adresa juridica) a titularului de licenta MED” S.R.L.

- Data si numarul certificatului de
_ inregistrare de stat a titularului de licentd

30.07.2007 MD 0067985

Numirul de inregistrare

‘a intreprinderii sau IDNO 1007600044280

Codul fiscal

Genul de activitate, integral sau partial,

% . . . . ye s
pentru a carui desfasurare se elibereazi licenta Importul si comercializarea dispozitivele§

medicale * /

'Data eliberirii licentei

15 octombrie 2012

Valabili pini la .
Prelungitd pina la: 15.10.2022 15 octombrie 2017

Semndtura conducitorului
autorititii de licentiere

in care sint indicate conditiile de licentiere penh o8
e el '
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Nr. ZZ/07~ a4
AL 2S, Loy

CERTIFICAT
PRIVIND EXISTENTA CONTURILOR CURENTE

Prin prezentul, BC ,,Mobiasbanca ~ Groupe Societe Generale” S.A., codul bancii (BIC): MOBBMD22,
confirma ca compania OXIVIT-MED SRL, cod fiscal (IDNO) 1007600044280, detine urmatoarele conturi curente
la BC "Mobiasbanca-Groupe Societe Generale" S.A,, Filiala. 1 Stejaur :

MDL - 2224710SV23488147100; IBAN- MD09MO2224ASV23488147100
EUR - 22247108V22227957100; IBAN- MD17M02224ASV22227957100
USD - 2224710SV22214937100; IBAN- MD86M0O2224ASV22214937100

Certificatul este emis in baza cererii intreprinderii: Oxivit-Med SRL.

Dumitru Popa
Director filiala ,,Stejaur

Executor : Mariana Guzun
Tel; 022 812614

Filiala Nr. 1 .Stejaur” Tel. +373 22 81 26 15 BC ,Mobiasbanca — Groupe Société Générale” SA
Bd. $tefan cel Mare si Sfant 196 Fax. +373 22 81 26 15 Capital Social: 100 000 000 MDL

MD-2004, Chiginau, Moldova www.mobiasbanca.md Numar de Tnregistrare de stat - 1002600006089
Cod MOBBMD22 Sediul Central:

Cont de corespondenta 35213892 bd. Stefan cel Mare si Sfant 81a

la Centrul de Decontéri al BNM MD-2012, Chiginau, Moldova

GROUPE SOCIETE GENERALE



< W, s é\"
EDRRELEDS

HENC

o

S
SN > = /

CERTIFICAT
BE {NBREGISTRARE

Societatea Comerciali "OXIVIT-MED" S.R.L.

ESTE INREGISTRATA LA CAMERA INREGISTRARII DE STAT

Numérul de identificare de stat - codul fiscal
1007600044280

Data inregistrarii 30.07.2007

Data elibersrii 30.07.2007

Bordeianu Tatiana, registrator de stat

Funclia, numele, prenumele persoansi semnalura
care a eliberat certificatul




CAMERA INREGISTRARII DE STAT” 1.S.

Sectia fonduri speciale §i informatii curente

EXTRAS

din Registrul de stat al persoanelor juridice

nr. 71 din 05.01.2016

Denumirea completd: Societatea Comerciald «OXIVIT-MED» S.R.L.
Denumirea prescurtatd: S.C. «OXIVIT-MED» S.R.L.
Forma juridica de organizare: Societate cu Rispundere Limitata.
Numiirul de identificare de stat si codul fiscal: 1007600044280.
Data inregistrarii de stat: 30.07.2007.
Sediul: MD-2032, bd. Decebal, 82, ap.(of.) 90, mun. Chisiniu, Republica Moldova.
Modul de constituire: nou creata.
Obiectul principal de activitate:
1 Importul, fabricarea, comercializarea, asistenta tehnici i (sau) reparatia dispozitivelor
medicale si (sau) a opticii;
2 Comertul cu ridicata al parfumurilor si produselor cosmetice;
3 Comertul cu aminuntul al produselor cosmetice i de parfumerie, articolelor de toaleta;
4 Intermedieri pentru vinzarea unui asortiment larg de marfuri;
5 Alte tipuri de comert cu amidnuntul in magazine nespecializate;
6 Alte tipuri de comert cu ridicata;
| 7 inchirierea altor masini i echipamente.
Capitalul social: 5400 lei. _
Administrator: KOJEVNIKOV DMITRII, IDNP 0972305012362,
Asociati:
1. KOJEVNIKOV DMITRII , IDNP 0972305012362
cota 5400.00 lei, ce constituie 100 %.

Prezentul extras este eliberat in temeiul art. 34 al Legii nr. 220-XVI din 19 octombrie 2007 privind
inregistrarea de stat a persoanelor juridice §i a intreprinzatorilor individuali §i confirma datele din
Registrul de stat la data de: 05.01.2016. _

Specialist principal Lazari Aliona

tel. 022-266-252

Date cu caracter personal. Detinditor: I.S. .Camera inrcgistra’lrii de Stat™, NUID (numir de identificare unic) 0000151-001



OXIVIT=-MIEID

c/f: 10037600044280; adresa: str. Independentei 28-34, or. Chisindu, Republica Moldova
telefon: + 373 22 808002; fax: + 373 22 808003
web: www.oxivit-med.com; e-mail:info@oxivit-med.com

Lista fondatorilor companiei SRL ,,Oxivit-Med”

Nr. Numele, Prenumele Codul Personal

1 Kojevnikov Dmitrii 09723015012362




ORDIN DE PLATA NR.: 62 TIP.DOC. 1
DATA EMITERII:12 iulie 2019

PLATITI: 4000-00 LEI: Patru Mii lei 00 bani
PLATITOR: (R) S.C. "OXIVI CONTUL DE PLATI/CODUL IBAN
T-MED" S.R.L. MD44ML000000002251729503

CODUL FISCAL :1007600044280 /

PRESTATORUL PLATITOR CODUL BANCII:

BC"Moldindconbank"S.A. fil."Invest" Chisinau :MOLDMD2X329:
BENEFICIAR (R)IMSP Spitalu CONTUL DE PLATI/CODUL IBAN
1 Clinic Republican MD32ML0O00000002251502448

CODUL FISCAL :1003600150783 /

PRESTATORUL BENEFICIAR CODUL BANCII:

BC"Moldindconbank"S.A. :MOLDMD2X
DESTINATIA PLATII:Pentru garantia pentru: TIPUL TRANSFERULUI
oferta la procedura de achizi?ie public: NORMAL/URGENT :N:
a nr. ocds-b3wdpl-MD-1561363162225 din :
150719
L.S

CODUL TRANZACTIEI:001:
DATA PRIMIRII:12/07/2019 : SEMNATURILE
DATA EXECUTARII: : EMITENTULUI

CONDUCATOR:Web S.C."OXIVIT-MED"S.R.L. Director :
MITIGEAYJKOZIhvcNAQcCoIIGbTCCBmkCAQExCzAJBgUrDgMCGQUAMASGCSGSIb:

DQEHAaCCBIUwggSBMIIDaaADAgECAhNHAABBmM+X/aIDHrP5zAAAAAEGOMAOGCS:
SIb3DQEBCWUAMCIxXIDAeBgNVBAMTFONFUlQxLUNBLUlvbGRpbmRjb25iYW5rMB4 &

AYDVQQIEXFSZXBlYmxpY2EgTWIsZGO2YTERMASGAIUEBxXMIQ2hpc2luYXUxFzA

(semnatura electronica)
CONTABIL-SEF:Web S.C."OXIVIT-MED"S.R.L. Director :
MITIGEAYJKOZIhvcNAQcCoIIGhbTCCBmkCAQExCzAJBgUrDgMCGQUAMASGCSGSIb:

DQEHAaCCBIUwggSBMIIDaaADAGECAhNHAABBmM+X/aIDHrP5zAAAAAEGOMAOGCS:

DTE4MDMxMjASMTIwMFoXDT IwMDMxM]jA5SM] IwMFowgbgxCzAJBgNVBAYTAk1EMRO :
AYDVQQIExFSZXBlYmxpY2EgTWIOsZGO92YTERMASGALIUEBxXMIQ2hpc2luYXUxFzA

L.S. (semnatura electronica)
CONDUCATOR:

(semnatura manuala)
CONTABIL-SEF':

(semnatura manuala)
SEMNATURA PRESTATORUL L.S.

MOTIVUL REFUZULUI : L.S.
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c/f: 1007600044280; adresa: str. Independentei 28-34, or. Chisinau, Republica Moldova

telefon: + 373 22 808002; fax: + 373 22 808003
web: www.oxivit-med.com; e-mail:info@oxivit-med.com

Citre Grupul de lucru pentru evaluarea

licitatiei publice Nr. ocds-b3wdpl-MD-1561363162225d

din 15 iul 2019
din cadrul IMSP SCR ,,Tomofei Mosneaga”

Declaratie

Prin prezenta, SRL ,,Oxivit-Med”, garanteaza termenul de valabilitate si garantie a produselor

conform specificatiei tehnice.

11.07.2019 Kojevnikov Dmitrii

L.S.
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Product Service

EC Certificate

Full Quality Assurance System

Directive 93/42/EEC on Medical Devices (MDD), Annex Il excluding (4)
(Devices in Class lla, lIb or Ill)

No. G11505 77790 023

Manufacturer: Covidien llc
15 Hampshire Street
Mansfield MA 02048
USA

EC-Representative: = Covidien Ireland Limited
IDA Business and Technology Park

Tullamore

IRELAND
Product Oximetry and Capnography Monitor Systems
Category(ies): Temperature Monitor Systems

Patient Warming Device Systems,

Disposable Airway Management Devices,
Tracheal Tubes, Tracheostomy Tubes,
Speaking Valves, and Intubating Stylets
Ventilator Systems and Patient Interface Circuit
Systems, EEG Monitoring Systems
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The Certification Body of TUV SUD Product Service GmbH declares that the aforementioned
manufacturer has implemented a quality assurance system for design, manufacture and final
inspection of the respective devices / device categories in accordance with MDD Annex Il
This quality assurance system conforms to the requirements of this Directive and is subject to
periodical surveillance. For marketing of class Il devices an additional Annex Il (4) certificate
is mandatory. See also notes overleaf.
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Report No.: 713063581
Valid from: 2015-07-01
Valid until: 2020-06-30

#-&

Date, 2015-06-24
Hans-Heiner Junker

TOV SUD Product Service GmbH is Notified Body with identification no. 0123
Page 1 of 2

ZERTIFIKAT ¢ CERTIFICATE ¢

TOV SUD Product Service GmbH - Zertifizierstelle - RidlerstraRe 65 - 80339 Miinchen - Germany TUv
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ZERTIFIKAT ¢ CERTIFICATE ¢

EC Certificate

Full Quality Assurance System

Directive 93/42/EEC on Medical Devices (MDD), Annex Il excluding (4)
(Devices in Class lla, llb or Ill)

No. G11505 77790 023

Facility(ies): Covidien
6135 Gunbarrel Avenue, Boulder CO 80301, USA

Covidien

<

Product Service

Avenue Henequen No. 1181, Park Industrial Salvarcar, 32573

Ciudad Juarez, Chihuahua, MEXICO

Covidien

Boulevard Insurgentes, 19030 Libramiento, 22225 Tijuana, B.C.,

MEXICO

Covidien
Michael Collins Road, Mervue, Galway, IRELAND

Mallinckrodt Medical
Cornamaddy, Co. Westmeath, Athlone, IRELAND

Covidien llc

117 Moo 2, Petchkasem Road, Sampran, Nakorn-Pathom 73110,

THAILAND

Covidien
2101 Faraday Avenue, Carlsbad CA 92008, USA

Mallinckrodt Dar S.r.l.
Via G. Bove, 2/4/6/8, 41037 Mirandola (MO), ITALY

Covidien Ireland Limited

Tullamore Business and Technology Park, Srah, Tullamore, Co.

Offaly, IRELAND

Covidien Deutschland Manufacturing GmbH

Gewerbepark 1, 93333 Neustadt/ Donau, GERMANY

Page 2 of 2

TUV SUD Product Service GmbH - Zertifizierstelle - RidlerstraRe 65 - 80339 Miinchen -

Germany UV



D DEKRA

CERTIFICATE

Number: 2090418

The management system of the organization(s) and locations mentioned on the addendum belonging to:

Medtronic EMEA Medtronic B.V.

Earl Bakkenstraat 10
6422 PJ Heerlen
The Netherlands

including the implementation meets the requirements of the standard:

EN ISO 13485:2016
ISO 9001:2015

Scope: j

Sales, order management, warehousing-and-distribution’ of medlcal dewces _

Including inventory management, regulatory affairs, post market survelllance technlcal serwce customer,
education and spine loaner operations sy 1]/} /

Certificate expiry date; 1 July 2021
Certificate effective date: /1 July 2018
Certified since: 1 July 2006

This certificate is valid for the organization(s) and/or/locations mentioned'on the addendum.

DEKRA Certification B.V.

drs. G.J. Zoetbrood ing. A.A.M. Laan
Managing Director Certification Manager

© Integral publication of this certificate and adjoining reports is allowed

20N

O\
MG, 1S
RUA L 506

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396




D DEKRA

page 1 of 5

ADDENDUM

To certificate: 2090418

The management system of the organization(s) and/or location(s) of:

Medtronic EMEA Medtronic B.V.

Earl Bakkenstraat 10
6422 PJ Heerlen

Certified organization(s) and/or locations:

Medtronic Portugal LDA-

Rua Tomas da Fonseca Torre E, 11
piso

1600 Lisboa

Portugal

Medtronic Italia S.p.A.
Via Varesina 162
20156 Milano

Italy

Medtronic Danmark A/S.
Arne Jacobsens Allé 17
2300 Kopenhagen
Denmark

Medtronic Medikal Teknoloji Ticaret Ltd
Sti

Saray Mah. Esnaf Sk.

Akkom Ofis Park Laodik Plaza

Sitesi B Blok Apt: 2/8

00000 Umraniye - Istanbul

Turkey

Different scope

Sales, Order Management and distribution’ of medical devices
including technical service and customer education.

Warehousing and distribution of medical devices, including spine
loaner operations / '

Sales; ordermanagement’ and distribution of medical devices!
Including technical service’and’/customer gducation,
Promotion; invoice and ordéermanagement of medicinal

Sales, order’ managément a.nd distribution,/of medical devices.
Including 'technical service and custormer education

Sales, order' management/and distribution’ of medical devices.
Including/technical service’ and/customer education

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396




D DEKRA

page 2 of 5

ADDENDUM

To certificate: 2090418

The management system of the organization(s) and/or location(s) of:

Medtronic EMEA Medtronic B.V.

Earl Bakkenstraat 10
6422 PJ Heerlen

Medtronic Africa (Pty) Ltd.
Waterfall Distribution Campus
CNR K101 and Bridal Veil Road
Waterfall Midrand

1685 Gauteng

South Africa

Medtronic Ibérica S.A.

Calle de Maria de Portugal, 11
28050 Madrid

Spain

Medtronic Romania SRL

Ploiesti 42-44, Building B, B2

Wing, 2nd floor, district 1

Baneasa Business & Technology Park
013696 Bucharest

Romania

Medtronic Norge AS
Martin Linges vei 25
1364 Fornebu
Norway

Medtronic Portugal, LDA-
Avenida Gomes Pereira 61B
Benfica

1600 Lisboa

Portugal

Sales, order management, warehousing and distribution of
medical devices. Including technical service, customer education
and spine loaner operations.

Sales, order management, warehousing/and distribution of
medical devices Including technical service, customer /education
and spineloaner.operations:////// ' /

Sales, ofder managemént and distribution of medical devices.
Including technical setvice and customer education.

Sales, order' management/and distribution of medical devices.
Including technical’' service’ and /customer education.

Sales, Order Management and distribution of medical devices
Including technical service’and customer education.

Warehousing and distribution of medical devices, including spine
loaner operations.

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396
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ADDENDUM

To certificate: 2090418

The management system of the organization(s) and/or location(s) of:

Medtronic EMEA Medtronic B.V.

Earl Bakkenstraat 10
6422 PJ Heerlen

Medtronic Service & Repair CoE
C-Mill gebouw K

Jan Campertstraat 21-A

6416 SG Heerlen

Medtronic Ibérica S.A.

Poligono Industrial La Garena
Calle Francisco Rabal 7

28806 Alcala De Heneras, Madrid
Spain

Medtronic Ibérica S.A.

WTC Almeda Park

Placa de la Pau, s/n. Edificio 7,3 piso
08940 Cornella de Llobregat, Barcelona
Spain

Medtronic France SAS

27/33 Quai Alphonse Le Gallo
92513 Boulogne-Billancourt
France

Medtronic Trading NL B.V.
Larixplein 4
5616 VB Eindhoven

Medtronic GmbH
Earl-Bakken-Platz 1
40670 Meerbusch
Germany

Service and repair of medical devices (excluding Imaging and
Navigation products).

Spine loaner operations.

Warehousing and distribution b_f medical/devices, including spine
loanef operations 1111111111111 /8

Sales; order manageméhf-ahd di'stribut_ion of medical devices!
Including/technical' Service and customer education

Sales, order management/and distribution/of medical devices.
Including/technical service' and customer /education

Distribution of medical Devices, medical equipment and related
services.

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396
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ADDENDUM

To certificate: 2090418

The management system of the organization(s) and/or location(s) of:

Medtronic EMEA Medtronic B.V.

Earl Bakkenstraat 10
6422 PJ Heerlen

Medtronic Osterreich GmbH
Milennium Tower, 20th floor
Handelskai 94-96

1200 Wien

Austria

Medtronic (Schweiz) AG
Talstrasse 9
3053 Munchenbuchsee
Switzerland

Medtronic Hellas S.A.
Avenue Kifisias 24 Building B
151 25 Marousi Pref. Attica
Greece

Medtronic Serbia Ltd.
Bulevar Zorana Dijindjica, 64a
11070 Belgrade

Serbia

Medtronic Hungaria Kift,
Bocskai ut 134-146
Cépililet 3. emelet

1113 Budapest
Hungary

Medtronic CCO SSC Warsaw
Polna 11

00-633 Warszawa

Poland

Sales, order management, warehousing and distribution of
medical devices. Including technical Service and/customer
education

Sales; order management, warehousing and/distribution of
medical devices: Including téchnical Service and customer
education / //

Sales; ordér management and distribution /of medical devices,

Including technical servide and customer education.

Sales; order manag‘e'rr_)e-n't"-e_i-ﬁd 'd'i_'stribu-t'iO'n: of medical devices

Sales,/order management/and distribution’ of medical 'deyices.
Including/customer education,

Order management of medical devices:

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396




D DEKRA

page 5 of 5

ADDENDUM

To certificate: 2090418

The management system of the organization(s) and/or location(s) of:

Medtronic EMEA Medtronic B.V.

Earl Bakkenstraat 10
6422 PJ Heerlen

Medtronic Finland Oy
Lentdjantie 3

01530 Vantaa
Finland

Medtronic AB
P.O. Box 1034
164 21 Kista
Sweden

Medtronic Trading Ltd.
10 Hamada Street
4673344 Herzlya
Israel

Addendum expiry date:

Addendum effective date:

1 duly 2021
1 July 2018

Sales, order management and.distribution of medical devices.
Including technical service and customer education.

Sales, order management and distribution’ of medical devices.
Including technical service and customer gducation

Import, sales, order management and’ distribution of medical
devices. Including technical service/and customer education

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396
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Nellcor™ pulse oximetry sensors
Microstream™ capnography sampling lines

Medtronic

Further, Together



PRODUCT AND FEATURES ORDERING INFORMATION

ADULT AND PEDIATRIC WEIGHT UNITSPER | ACCURACY | ACCURACY
Forehead SpO2 sensor RANGE CASE 70-100% 60-80%

= Our latest technology responds up to 90 seconds faster MAXFAST >10KG 24 2 +3
than a finger sensor —and responds 0.6 seconds faster
than an arterial line*

= For patients with low perfusion
= Suitable for long-term monitoring

= Can be used with mechanically ventilated patients
= Single-patient use
= Sterile sensor

ADULT AND NEONATAL PART NUMBER WEIGHT RANGE UNITS PERCASE | ACCURACY
Non-adhesive SpO2 sensors 70-100%
= Nellcor™ non-adhesive SpO, sensor specifications show SC-A Adult > 40KG 24 +2
the same accuracy in neonates as the Nellcor™ MAXN and

MAXI sensors.? SC-NEO Neonatal 1.5-5 kg 24 +2

A q = For patients with fragile skin SC-PR Preterm Infant <1.5 kg 24 2
> = Suitable for long-term monitoring

' = Single-patient use

= Sterile sensor

ADULT PART WEIGHT | UNITS ACCURACY | ACCURACY | ACCURACY
Respiration rate sensor NUMBER RANGE PER CASE | 70-100% 60%-80% 4-40
BREATHS
= Measures SpO,, pulse rate and respiration rate PER MINUTE

= For patients with low perfusion
= Suitable for long-term monitoring

10068119 | >10KG 24 +2 +3 +1 breath per
minute

= Use with Nellcor™ Respiration Rate enabled monitor
= Single-patient use
= Sterile sensor

ADULT’ PED'ATR|C, ”\”:ANT’ NEONATAL PART NUMBER | WEIGHT RANGE UNITS PER ACCURACY | ACCURACY
Adhesive SpO; sensors CASE 70-100% | 60-80%
& 24 +2 +3

MAXA/MAXAL | Adult>30kg

MAXN Neonatal/adult 24 *2 +3
<3kgor>40kg

MAXI Infant 3-20 kg 24 2 +3

MAXP Pediatric 10-50kg | 24 2 +3

= Suitable for continuous monitoring

= Single-patient use
= Sterile sensor



PRODUCT AND FEATURES ORDERING INFORMATION

ADULT, PEDIATRIC, INFANT, NEONATAL PARTNUMBER | WEGHTRANGE | UNITSPERCASE | ACCUR
SpO. sensors 70-100%
) A Adult >30kg 24 sensors, 1 cable £2.5
- N Neonatal/Adult 24 sensors, 1 cable Neonatal +3.5
. <3 kgor>40kg Adult 2.5
| Infant 3-20 kg 24 sensors, 1 cable 2.5
Sensor
Cable P Pediatric 10-50kg | 24sensors, 1 cable £2.5
» Reusable cable with single-patient use adhesive sensor To order an additional reusable cable, use part number OC-3

= Suitable for long-term monitoring
= Cost-effective
= Sterile sensor

PRODUCT AND FEATURES ORDERING INFORMATION

Reusable SpO: clip sensors 70-100%
| = DS100A-1 Adult>40kg 1 +3
D-YSPD,D-YS | Pediatric 10-50 kg 1 3.5
D-YSE, D-YS >30kg 1 3.5

To order replacement sleeves for the pediatric clip, use part number PDSLV

= Adult reusable finger and ear clip sensor = Rubber boot sensor FLEXMAX Large >20kg 1 2.5
= Pediatric reusable two-piece clip sensor = Limited continuous FLEXMAX-P Small >20kg 1 +2.5
« Suitable for short-term monitoring and spot-checks monitoring for virtually
all areas of care for up to
six hours
= Large and small sizes
ADULT‘ PEDlATR|C' INFANT NEONATAL PART NUMBER | WEIGHT RA UNITS PER BOX ACCURACY
Two-piece reusable SpO, sensors 70-100%
& e ‘ OXI-A/N <3kgor>40kg 24 sensors, 1 cable Neonatal +4
OXI-P/I Pediatric/Infant 3-40kg | 24 sensors, 1 cable +3

= Reusable sensor cable with single-patient use adhesive wraps
= Suitable for long-term monitoring



PRODUCT AND FEATURES ORDERING INFORMATION

ADULT, PEDIATRIC, INFANT, NEONATAL PART NUMBER WEIGHT RANGE UNITS PER BOX ACCURACY
Reusable SpO; sensor cable 70-100%
= Reusable multisite sensor cable D-YS >1kg 1 Infant —Adult +3
= Use with the following wraps and clips: D-YSE, D-YSPD, Neonatal +4

POSEY, ADH-A/N, ADH-P/I, FOAM-A/N, FOAM-P/I

PRODUCT AND FEATURES ORDERING INFORMATION

Sensor wrap replacements
POSEY OXI-P/I,OXI-A/N,D-YS | 12 Non-adhesive
ADH-A/N OXI-A/N, D-YS 100 Adhesive
ADH-P/I OXI-P/I, D-YS 100 Adhesive
FOAMA/N OXI-A/N, D-YS 100 Adhesive
FOAMP/I OXI-P/I, D-YS 100 Adhesive

- Single-patient use

ADULT, PEDIATRIC, INFANT, NEONATAL PART NUMBER UNITS PER BOX

Patient interface cable

B

= For Nellcor™ pulse oximeters with Oximax™technology DOC-10 3 | 1
PN .
\\‘Q = Interface cable between the monitor and sensor

%,}4




Sampling lines for use with Microstream™ technology

PRODUC ORDERING INFORMATION
ADU LT PART NUMBER | CONFIGURATION UNITS LENGTH
Smart CapnoLine™ Plus sampling line FEREDX
+ Short-term use 009818 O, male connector Standard: 6.5 ft/200 cm
= Samples from both the mouth and the nose 010209 O, male connector 100 Standard: 6.5 ft/200 cm
* Long-length O, tl'_lbmg’ 13 ft/400 cm available . 010340 O, male connector 25 Long: 13 ft/400 cm
» Integrated O, tubing for supplemental oxygen delivery
010339 O, male connector 100 Long: 13 ft/400 cm
009822 O, tubing female connector | 25 Standard: 6.5 ft/200 cm
010210 O, tubing female connector | 100 Standard: 6.5 ft/200 cm
009826 O, tubing female connector | 25 Long: 13 ft/400 cm
010341 O, tubing female connector | 100 Long: 13 ft/400 cm
PED|ATR|C PART NUMBER | CONFIGURATION UNITS LENGTH
Smart CapnoLine™ sampling line FEREDX
. Short-term use 007266 No O, delivery Standard: 6.5 ft/200 cm
= Samples from both the mouth and the nose 007269 O, tubing female connector | 25 Standard: 6.5 ft/200 cm
* Available with or without O, tubing 007743 O, tubing female connector | 25 Long: 13 ft/400 cm
» Long-length O, tubing, 13 ft/400 cm available

ADULT AND PEDIATRIC
. s - PART | CONFIGURATION UNITS | PATENT 1 LengTh
Nasal FilterLine™ sampling line NUMBER PERBOX | TYPE

* Short-termuse 006912 | O, tubing female connector Adult 2??32’:0
= Nasal sampling only: nasal sampling may be preferred cm
for use under a mask, when anatomical (facial) issues . Standard:
impede use of oral scoop, or when a patient is intolerant 010304 | O, tubing female connector | 100 Adult 6.5ft/200cm
of oral scoop 007739 | O, tubing female connector | 25 Adult Long: 13 ft/400 cm
= Integrated O, tubing for supplemental oxygen delivery
- Long-length O tubing, 13 ft/400 cm available 010344 | O, tubing female connector | 100 Adult Long: 13 ft/400 cm
) ,
. o Standard:
006913 | O, tubing female connector | 25 Pediatric 6.5 ft/200 cm
007740 | O, tubing female connector | 25 Pediatric | Long: 13 ft/400cm
ADULT, PEDIATRIC, AND NEONATAL OART IV P—
CONFIGURATION LENGTH
Nasal NIV line NUMBER PERBOX | TYPE
+ Short-term use 008174 | No O, delivery 25 Adult Standard: 6.5 ft/200cm
» Nasal sampling only: nasal sampling may be preferred for use XS04476 | No O, delivery 25 Infant/neonate | Standard: 6.5 ft/200cm
under a mask, when anatomical (facial) issues impede use of - —
oral scoop, or when a patient is intolerant of oral scoop 008175 | No O, delivery 25 Pediatric Standard: 6.5 ft/200cm




Sampling lines for use with Microstream™ technology

PRODUC ORDERING INFORMATION

Smart CapnoLine”samplin linewithGusrdin i b
Smart CapnoLine™ sampling line with Guardian bite block NUMBER BOX
25

Standard: 6.5 ft/200 cm

= Short-termuse 012528 O, male connector

* Designed to maintain St?l_)i”ty without compromising 012529 O, tubing female connector | 25 Standard: 6.5 ft/200 cm
endoscope maneuverability 2
= Integrated O, tubing for supplemental oxygen delivery 012530 O, tubing female connector | 25 Long: 13 ft/400 cm
= Long-I h ing, 13 ft/4 ilabl
ong-length O, tubing, 13 ft/400 cm available 012537 O, male connector 100 Standard: 6.5 ft/200 cm

012538 O, tubing female connector | 100 Standard: 6.5 ft/200 cm
012539 O, tubing female connector | 100 Long: 13 ft/400 cm
012542 Hook and loop strap 25

PRODUCT AND FEATURES ORDERING INFORMATION

ADULT AND PEDlATRlC PART NUMBER | CONFIGURATION UNITS PERBOX | LENGTH
FilterLine” sampling line set X504620 No O, delivery 25 Standard: 6.5 ft/200 cm
= Short-termuse .
. 010579 No O, delivery 100 Standard: 6.5 ft/200 cm
= 50 mL/minute sample rate 2
} » Long-length O, tubing, 13 ft/400 cm available 007768 No O, delivery 25 Long: 13 ft/400 cm

10
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Sampling lines for use with Microstream™ technology

ADULT

Smart CapnoLine™ H Plus sampling line

Long-termuse

Samples from both the mouth and the nose

High humidity environments

Integrated O, tubing for supplemental oxygen delivery
Nafion™* or alternate moisture reduction technology
Long-length O, tubing, 13 ft/400 cm available

PRODUCT AND FEATURES ORDERING INFORMATION
PART NUMBER | CONFIGURATION UNITS PERBOX | LENGTH

Standard:
010433 O, tubing female connector | 25 6.5 ft/200 cm
. Standard:
010625 O, tubing female connector | 100 6.5ft/200 cm
012463 O, tubing female connector | 25 Long: 13 ft/400cm

PEDIATRIC

Smart CapnoLine™H sampling line

Long-termuse

Samples from both the mouth and the nose

High humidity environments

Integrated O, tubing for supplemental oxygen delivery
Nafion™* or alternate moisture reduction technology
Long-length O, tubing, 13 ft/400 cm available

PART NUMBER | CONFIGURATION UNITS PERBOX | LENGTH

010582

O, tubing female connector

25

Standard: 6.5
ft/200 cm

012464

O, tubing female connector

25

Long: 13 ft/400 cm

ADULT, PEDIATRIC, AND NEONATAL

CapnolLine™H sampling line

Long-termuse

Nasal sampling only: nasal sampling may be preferred for use
under a mask, when anatomical (facial) issues impede use of
oral scoop, or when a patient is intolerant of oral scoop
Integrated O, tubing for supplemental oxygen

delivery available

High humidity environments

Standard length, 6.5 ft/200 cm and long-length

O, tubing, 13 ft/400 cm available

PART NUMBER | CONFIGURATION UNITS PERBOX | LENGTH

_ Standard: 6.5
008177 No O, delivery 25 ft/200cm
) Standard: 6.5
008180 O, tubing female connector | 25 £/200cm
) Standard: 6.5
008181 O, tubing female connector | 25 £t/200 cm
_ Standard: 6.5
008178 No O, delivery 25 £/200cm
_ Standard: 6.5
008179 No O, delivery 25 £/200cm
012111 O, tubing female connector | 25 9.8 ft/300cm
012465 No O, delivery 25 Long: 13 ft/400cm

12
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Sampling lines for use with Microstream™ technology

PRODUCT AND FEATURES ORDERING INFORMATION

ADULT AND PEDIATRIC

PART NUMBER [ CONFIGURATION UNITS PERBOX [ LENGTH

FilterLine™H Samplmg line set XS04624 No O, delivery Standard: 6.5 ft/200 cm
= Long-termuse i
i . . 010580 No O, delivery 100 Standard: 6.5 ft/200cm
= High humidity environments 2
= Nafion™" or alternate moisture reduction technology 007737 No O, delivery 25 Long: 13 ft/400 cm
PEDIATRIC AND NEONATAL PART NUMBER [ CONFIGURATION UNITS PERBOX [ LENGTH
FilterLine™H Samplmg line set 006324 No O, delivery 25 Standard: 6.5 ft/200 cm
T - Long-termuse .
» High humidity environments 007738 No O, delivery 25 Long: 13 ft/400 cm
’, = Nafion™" or alternate moisture reduction technology
ADULT AND PEDIATRIC

VitaLine™ H sampling line set

= Long-termuse
= High humidity environments
= Nafion™" or alternate moisture reduction technology

PART NUMBER [ CONFIGURATION

010787

No O, delivery

UNITS PER BOX

LENGTH
Standard: 6.5 ft/200 cm

PEDIATRIC AND NEONATAL

VitaLine™ H sampling line set

4

\
3

\

g
M\
;// \

\
\

2

E

\

= High humidity environments
= Nafion™" or alternate moisture reduction technology

PART NUMBER [ CONFIGURATION

010807

No O, delivery

UNITS PER BOX

LENGTH

Standard: 6.5 ft/200 cm

14
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Omnistream™ sampling lines

PRODUCT AND FEATURES ORDERING INFORMATION

ADULT

Smart OmniLine™ Plus O, sampling line

[ = Short-termuse
~ | - Samples from both the mouth and the nose
i » Integrated O, tubing for supplemental oxygen delivery

PART CONFIGURATION UNITS PERBOX | LENGTH
NUMBER

010172 O, tubing male connector Standard: 6.5 ft/200 cm
010177 O, tubing female connector | 25 Standard: 6.5 ft/200 cm
010212 O, tubing male connector 100 Standard: 6.5 ft/200 cm
010213 O, tubing female connector | 100 Standard: 6.5 ft/200 cm

PEDIATRIC
Smart OmniLine™ O, sampling line

= Short-termuse
= Samples from both the mouth and the nose
» Integrated O, tubing for supplemental oxygen delivery

PART
NUMBER

CONFIGURATION

UNITS PERBOX

007606 O, tubing female connector | 25 Standard: 6.5 ft/200 cm

ADULT AND PEDIATRIC
OmniLine™ O, samplingline
= Short-termuse

= Nasal sampling only: nasal sampling may be preferred for use
under a mask, when anatomical (facial) issues impede use of
oral scoop, or when a patient is intolerant of oral scoop

» Integrated O, tubing for supplemental oxygen delivery

PART CONFIGURATION UNITS PATIENT [LENGTH
NUMBER PERBOX [ TYPE

Standard:

007609 | O, tubing female connector Adult 6.5 /200 cm
) N Standard:

007610 | O, tubing female connector | 25 Pediatric 6.5 ft/200 cm

FOR PATIENTS WHO CANWEAR 60 FR BITE BLOCK
Smart OmniLine™ sampling line with Guardian bite block

= Short-termuse
» Integrated O, delivery

= Designed to maintain stability without compromising
endoscope maneuverability

» Long-length O, tubing, 13 ft/400 cm available

PART NUMBER | CONFIGURATION UNITSPER [LENGTH
BOX

012531 O, tubing female connector Standard: 6.5 ft/200cm

012532 O, tubing female connector | 25 Long: 13 ft/400 cm

16
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Omnistream™ sampling lines

PRODUCT AND FEATURES ORDERING INFORMATION

ADULT

Omni VentLine™ set

= Long-termuse
Mb = High humidity environments

f [ = Forintubated patients
ﬁ = No O, delivery

PART NUMBER | CONFIGURATION | UNITSPERBOX | LENGTH

012495 No O, delivery 25 Standard: 6.5 ft/200 cm

PRODUCT AND FEATURES ORDERING INFORMATION
PART NUMBER | CONFIGURATION UNITS PER BOX

Airway adapter, CO, sampling line, water trap

010989 Airway adapter 25

010994 Water trap 25

010555 Male/Male Adapter 25
¥

18
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Surestream™ sampling lines for use with Welich Allyn Propaq™ and Atlas™ monitors

PRODUCT AND FEATURES

ADULT
Smart SureLine™ Plus O, sampling line

= Short-termuse
= Samples from both the nose and the mouth
» Integrated O, delivery

ORDERING INFORMATION

PART NUMBER CONFIGURATION | UNITS PER BOX LENGTH
O, tubing female Standard:
015096 connector 25 6.5ft/200cm

PEDIATRIC
Smart SureLine™ O, sampling line

PART NUMBER CONFIGURATION | UNITS PERBOX LENGTH

O, tubing female Standard: 6.5
* Short-termuse 015097 connector 25 ft/200cm
= Samples from both the nose and the mouth
» Integrated O, delivery
ADULT AND PEDIATRIC PART CONFIGURATION UNITS PATIENT LENGTH
SureLine™ O, sampling line NUMBER PERBOX [ TYPE
= Short-termuse .
O, tubing female Standard:
= Nasal sampling only: nasal sampling may be preferred 015100 ccfnnector 25 Adult 6.5 ft/200 cm
for use under a mask, when anatomical (facial) issues
impede use of oral scoop, or when a patient is intolerant 015101 O, tubing female 25 Pediatric Standard:
of oral scoop connector 6.5ft/200cm

FOR PATIENTS WHO CANWEAR 60 FR BITE BLOCK

Smart Sureline™ sampling line with Guardian bite block and O,

= Short-termuse

= Designed to maintain stability without compromising
endoscope maneuverability

» Long-length O, tubing, 13 ft/400 cm

PART NUMBER CONFIGURATION UNITS PERBOX

015106 O, tubing female connector, long 25

20
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Surestream™ sampling lines for use with Welich Allyn Propaq™ and Atlas™ monitors

PRODUCT AND FEATURES ORDERING INFORMATION

ADULT AND PEDIATRIC PART NUMBER CONFIGURATION | UNITSPERBOX | LENGTH
Sure VentLine™ sampling line set

_ 015102 No O, delivery 25 Standard:
B = Short-termuse 6.5 ft/200cm

= Forintubated patients
* No O, delivery

PRODUCT AND FEATURES ORDERING INFORMATION

ADULT AND PEDIATRIC

PART NUMBER CONFIGURATION | UNITS PERBOX LENGTH
Sure VentLine™ H sampling line set
_ 015103 No O, delivery 25 Standard:
—— = Long-term use z 6.5 ft/200 cm

= Minimizes incidence of line or filter occluding

= High humidity environments

PART NUMBER | CONFIGURATION UNITS PER BOX

» For use with Welch Allyn Atlas™* and Propaq™* side stream
monitoring systems 010994 Water trap 25

Surestream™ sampling lines are compatible with Welch Allyn Propag™* and Atlas™* monitors.
All Surestream™ sampling lines are for single patient use only.

Specifications are subject to change without notice

Surestream™ sampling lines do not contain natural rubber Latex™* material.
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All FilterLine™ Sampling Lines are for single patient use only.

FilterLine™ Sampling Lines do not contain natural rubber Latex™* material.
Packaged in 25 units unless otherwise specified.

Standard Length: 200 cm, 6.5 ft. Long-length: 400 cm, 13 ft.
Adult/Pediatric products are intended for use with ETT tube size > 4.5 mm.
The adapter dead space is < 6.6 cc and the weightis 7.0 g.

Infant/neonate products are intended for use with ETT tube size < 4.5 mm.
The adapter dead space is < 0.5 cc and the weight is 3.8 g.

Use of a CO, sampling line with Hin its name (indicating that it is for use in
humidified environments) during MRI scanning may cause interference. The use of
non-H sampling lines is advised.

Specifications are subject to change without notice.

1. MaxFast video —internal protocol on file.

2. Nellcor™ Oxygen Saturation Accuracy Specification Grid. Part No. 10091796
RevB01/2013.

Promotional material for distribution outside of the US only. Not all products are
available in all countries. Please consult your local sales representative for more
information.

© 2016 Medtronic. All rights reserved. Medtronic, Medtronic logo and Further,
Together are trademarks of Medtronic.™* Third party brands are trademarks of
their respective owners. All other brands are trademarks of a Medtronic company.
10/16 16-PM-0190

6135 Gunbarrel Avenue
Boulder, CO 80301
800.635.5267 medtronic.com/covidien




KaTtanor npoaykuuv ans MOHUTOPUHra K] covibiEN



CNCTEMHBIN MOHUTOPUHT
Oximax SpO2

HeunHBa3neHoe n3MepeHne HacblleHNA
apTepMaanon OKCUreHaunmm

JlokanbHasa napauHdpakpacHas
cneKTpocKkonusa

HenHBasunBHasA LepebpanbHas 1
COMaTn4eckada OKCMMETPUA — 0oCTaBKa n
notpebrneHune kuciopoaa



CopeprxaHue

MOHUTOPUHI SPO2 . . ... ... cTp.4
LaTtumkm .. cTp.5
MOHUTOPDBI . . . oot cTp.7

MOHTa)kHble peLLeHUs, CyMKU, 3aliuTHble QyTnApbl. . .. CTp.9
MOHUTOPUHI rSO2 . . ... ... . . cTp.12

MOHUTOP U BATUUKU . . ..o cTp.13



Mynbcokcumetpua Oximax™
OTnunymne uucpoBoro 3anoMmMHaHNA

MynbcokcnmeTtpusa Nellcor Oximax

MoHUTOpUHT ITylbcupylolieit KpoBy 1o SPO2 oT/M4aeTcs oT MpocTo MoHUTOpuHra SO2 TeM 4To
II03BOJIAET B Pea/IbHOM BPEMEHM PerMCTPUPOBATh 1eATe/IbHOCTD CepALia.

Cosparenu o6opynosanus Nellcor™ Bcerna ymensmm oljeHKe My/Ibca KaK BaKHOTO 00513aTeIbHOTO
II0Ka3aTe/si BO BCeX NOKOJIEHVSX MOJIe/ieli ITy/IbCOKCUMETPOB It 00ecIiedeH sl HauTydIleil 3aIyuThl
I/ KpUTUYEeCKMX IIallIeHTOB.

Oximax: oTnn4me 3arnoMmHaHNA gaHHbIX B g poBomM Buae

Kaxxppiit garunk Oximax cofep>KUT IpOILeCCOPHBIN MOAY/Ib /IS 3alIOMUHAHM B 1M POBOM BuJIE.
Korpa gaTunk Oximax IofgK/I049eH K MOHUTOPY, CicTeMa obecnieunBaeT Hanbosee 3¢ eKTUBHBIN
KOHTPOJIb COCTOSHMA NaljieHTa B CaMbIX CJIOXKHBIX CUTYaLMAX:

LoSat™ : IlepenoBas TeXHOIOIMA TOYHOCTH U3MepEHUS

Texnonorus LoSat o6ecreunBaeT BBICOKYIO TOYHOCTD M3MEPeHNs U 03BosAeT 6onee 3P PeKTNBHO
KOHTponupoBaTb SPO2 B uania3oHe HU3KOTO HACBIIIEH) s, HAIIpMMep Y TaKMX MalleHTOB KaK
TPY[HBIE JeTU C BPOXKIEHHBIM 3a00/IeBaHMeM CepALia.

Coo0eHns faTunKa

Cucrema coo0111eHNIT IO YCTPAHEHMIO HETIOIAoK /I OIITMMA/IbHOTO pasMelljeHNsI JaTuyKa.
OT4er 0 COOBITHAX FATYNKA

Peructpanys ucropuu coObITUIT CUTHAIN3ALMY CBSI3aHHBIX C MI3MEHEHVEM COCTOSHIEM MaIVIeHTa
IS OBICTPOII €TO OLIEHKM B Pa3/IMYHbIX CUTYaIVAX.

MnaTtcdopma nynbcokcmmeTpmm Oximax

H}IaT(bopMa Oximax MOXeT MCIO/Ib30BATh Pa3/MUHble CIIeIMaIbHbIe JAaTYMKHA /I TAllIeHTOB,
KOTOpbIe HYXX/JAI0TCSI B 0COOBIX M3MepeHMsX:

Max-Fast™, T0OHBII HaTYMK [/ OBICTPOTO pearrpoBaHMs I KPUTUIECKNX MAIIEHTOB
SoftCare™, Heaire3UBHBII JATYNK — OTCYTCTBUE KJIEEBOTO C/I0sI 00eCIednBaeT MUHNMAIbHOE
TPaBMUPOBaHME KOXI.

LiBeTokogoOBasA KOAMPOBKa pa3bema

Berplit mrekep /i 0603Ha4YeHNU A CIEVTbHBIX JaTYNKOB, KOTOPbIE COBMECTVMBI TOIBKO C
MoHuropamy Oximax.

[TyprypHbIii IITeKep MOKa3bIBaeT COBMECTUMOCTD € HAaTUYMKa CO BCEMM ITOKOJIEHAMMI
nynbcokcuMeTpoB Nellcor, B Tom uncie MoHuTops! Oximax.

Datumk Max-Fast Datunk SoftCare
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Hatunkm SpO:2
Iona ogHOro nayuneHrta

Knenkne gatumkm Oximax

Kop OnuncaHune Kon-Bo B ynak.

MAX-A-I [ins B3pocsbIx ¢ Becom >30 Kr 24

MAX-AL-| [ing B3pocsbix ¢ Becom >30 Kr 24
(yRNMHEHHbI kabenb)

MAX-P-1 [ns peteii ¢ Becom 10-50 kr 24

MAX-I-I [nsa netei ¢ Becom 3-20 kr 24

MAX-N-I [ins HOBOPOX[EHHBIX C BECOM <3 KI 24
1 B3pOUibIX € BeCOM >40 Kr

MAX-R-I Ha3anbHbIf JaTuvK ; A71A B3pOUIbIX C 24

Becom >50 Kkr

CneunanbHbie OATYUKN
Max-Fast noOHbIN gaTumK
bbicTponenTcByoLLias anbTepHaTBa 00bIYHbIM JaT4ymKam

Texnomornsa nynbcokcumerpun Oximax pacmmnpsier
BO3MOXXHOCTH yCTpoicTB Nellcor iyt co3faHmst BBICOKOTOUHBIX
[ATYMKOB, ITPeAHA3HAYEHHBIX /IS VICIIO/Tb30BAHMSI /TSI CAMBIX
PasHBIX MalMeHTOB. VICIIOIb30BaHMe a/IbTePHATUBHOI
TEeXHOJIOTUY TaKOJl KaK OBICTPONEIICTBYIOLINIT IOOHBII HaTUNK
Max-Fast - ueanpHOe pelieHe /IS MAMEeHTOB CO CIaboit
Iy/IbCalell 13-3a CKOMIPOMETMPOBAHHOTO KPOBOTOKA U OGe[fHOI

nepdysun

JIo6Hb1it gaTunk Max-Fast cpabarbiBaeT ObicTpee u
obHapyXuBaeT usMeHeHM#H B SpO2 60s1ee TOUHO, YeM Bce pyrue
TpaguunoHHble faTunky SpO2.!

Koa Kon-0 8 ynak.

MAX-FAST-I Max-Fast n0BHbI AaT4MK C NeHTON 24
tukcaumm ans B3pocsbix Becom >10 Kr

1 Branson R, et al. A comparison of reflective forehead oximetry and digit transmission oximetry in

mechanically ventilated patients. Critical Care Medicine. 2003;30:A91.

SoftCare Heknenkue AaTynKu
OTcyTCTBME KI1€A UCKIIOHYaEeT TPaBMUPOBAHNE KOXM

17151 0CO6€HHO YYBCTBUTENBHO KOXXI SIB/IETCS CEPbe3HOI
Ipo6/1eMOoIt BO3/IeiICTBIE KITesl, MCTIONb30BaHMe HEK/IeeBOro
marunka SoftCare sIB/ISI€TCSI ONTYMATBHBIM pellleHIeM IS
noppep>kanyst SpO2 MOHUTOPMHTA [i/Ist Hanbojiee CITOXKHBIX
IIOBEPXHOCTEN KOXIL.

TpPU pasHBbIX pasmepa ,I[3T‘II/IIX6€3 kies SoftCare,
9TO HepAOEFaBAAeE BOSMOXHOCTD ONTHMAIBHOTO BRIOOpa
BapraHTa MOHUTOPMHIA /151 YIOBJIETBOPEHNA HOTpe6HOCTeI7[ KakK
HEOOHOIICHHDbIX MJIACHIIEB TAaK U ITIOXKIJIBIX ITIALIVICHTOB.

Kop OnuncaHune Kon-Bo B ynak.

SC-A-l [lnA B3pocsbix NaLmeHToB ¢ Becom >40 kr 24

SC-NEO-| [InA HOBOPOXAEHHBIX MaLMEeHTOB 1 feTen 24
c Becom 1,5-5 kr

SC-PR-I [InA HelOHOLLEHHbIX HOBOPOXEHHbIX C 24
Becom 1,5 kr

MAX-FAST
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Hatunkm SpO2
MHoropasoBble 1 HacTUYHO MHOropa3oBble AaT4YMKN

DS100A

Kogn OnwucaHune Kon-Bo B ynak.

DS100A Durasensor™ ; MHOropa3oBbIi faTuvK, KAuMnca Ana nanbla, Ana B3pocibiX 1
¢ Becom >40 kr

D-YS Dura-Y™; MHOropa3oBblIV JaT4vK /1A PaCcroNOXEHNA Ha Pa3IMyHbIX YacTAX Tena 1
¢ Becom >1 Kkr

OXI-A/N Oxiband ™'; 4acTYHO MHOrOPa30BbI AATYMK A1 HOBOPOXKAEHHBIX C BECOM <3 KT 1
11 B3pOC/bIX C BeCOM >40 Kkr

OXI-P/I Oxiband ; YacTMYHO MHOTOPA30BbIA JATUMK ANA AETCKOrO 11 NOAPOCTKOBOrO BO3PacTa 1
¢ Becom 3-40 kr

Akceccyapbl onsa gatymka D-YS ons pasnmyHbIX MecT pasmeLleHns

D-YSE YwHasa kaunca Dura-Y ana pasmeLLeHns Ha MOYKe yxa naLueHToB ¢ BecoM >30 Kr 1
D-YSPD PediCheck™ neguatpuyeckas cuctema dukcaumn ans gatuuka Dura-Y ans naumeHtos 1
¢ Becom 3-40 kr
PDSLV PediCheck cmeHHbIt pykas 1
POSEY Oukcatop Posey ana patunkos OXI-P/I, OXI-A/N n D-YS 12
FOAMA/N OuikcaTop 13 BcneHeHHoro mMatepuana aha fgatumkos OXI-A/N v D-YS 100
FOAMP/I OvikcaTop 13 BcneHeHHOro Matepuana ana gatunkos OXI-P/I u D-YS 100
ADH-A/N Kneswpecs cmkcatopsl gns gatumkos OXI-A/N u D-YS 100
ADH-P/I Kneswmecs dukcatops! ans gatunkos OXI-P/I D-YS 100
Kabenn

700-0030-00 CoepnyHuTeNbHbIA Kabenb faTymka — Spacelabs Trulink 1
901558 CoepHuTenbHbIA Kabenb gatynka — Philips/HP/Agilent, large plug 1
DOC10 CoepyHuTeNbHbIA Kabenb gatynka Oximax Sp02 1
DEC4 YOnvHUTENbHbIA Kabenb — 1,25 M 1
DEC8 Y OnVHUTENbHBIA Kabenb — 2,50 M 1
M407252002 CoenyHuTeNbHbIA Kabenb gaTunka — GE/Marquette 1
MC10 Pulse oximetry cable 1
MC10-P2 CoenyHuTeNbHbIA Kabenb gatymka — Philips 1
OEM10 OEM CoefnHITeNbHbI Kabesb JaTynka 1
SCP10 CoeuHUTENbHbIA Kabenb gatynka — Nellcor 3,3 M 1
SL-175-0706-00 CoefHUTENbHbI Kabenb faTyuka — Spacelabs 1



MoHutopsi SpO:

ITynbcokcmmerprl Oximax IpefcTaB/IeHbl B Pa3TNIHBIX
¢dopmaTax, BK/II04Yast KAPMAaHHbII IY/IbC MY/IbCOKCUMETPHE IS
aBTOHOMHOTO MCIIOTb30BaHMsA. B mynbcokcumerpax Nellcor
Oximax Npy¥MeHeHbI HAIllY HOBeJIIas TEXHOIOrUs 00paboTKM
1¢pOBOro CUrHama, KOTopasi FapaHTUpPyeT BaM TOYHbIE U
HaJe)XHbIe U3MePeHMsI JaxKe IpY HU3KOII Iepdys3un 1 moMexax
CHUTHAJIa, B TOM YKCJIe OT JBVDKEHNS MallJieHTa.

COBMECTUMOCTD C I/IHHOBa].U/IOHHOﬁ JIMHUE JAaTYMKO
KIIeAIMXCA TaTYNKOB Oximax, MHOTOpPa30BbI€ I CII€ElMIa/IbHbIE

]:[aT‘{I/IKI/;\BHa‘II/ITe}II)HO pacliMpAKT BO3SMOXXHOCT MOHUTOPUHTA.

N65-1 N-65" py4Holit nyNbCcoKCMMETP 000pYA0BaH:
TPEBOXHaA CUrHaNM3aLus

APKON CUHel NMOACBETKOM 3KpaHa

4 wienoyHble batapen

19 yacoB paboTbl OT baTapen

N560 N-560" oTgebHOe YCTPONCTBO ANA MYNbCOKCUMETPUY C:
* [UCMIEEM Ha CBETOAMOZAX

cncTema TpeBorn SatSeconds™

8 YacoB paboTbl OT baTapen

N600X-1 N-600x™ oTAenbHOE YCTPOICTBO ANA NYNbCOKCUMETPUN C:
* rpadnyeckum Ancnieem — nnetusMorpadms, KpynHble
Lychpel
* cicTema Tpesor SatSeconds
* 7 4acos paboTbl 0T baTapeu

N5600PLUS N5600 PlusPlus MHOronapaMeTpoBbIid MOHITOP C BbIBOOM:
N5600PLUS/P * KT (3 nnm 5 oTBEAEHNIA)
* HWAL

* nynbcokcumetpua Oximax SpO2
* [Ba KaHana TepMoMeTpum
* BCTPOEHHbIN NpUHTEP, ontnoHanbHo (NS600PLUS/P)

N85-1 N-85™ py4Hoi kanHorpad 1 nynbCoKCMMETP
[Ins Mcnonb3oBaHWs Yy UHTYOUPOBAHHBIX U He
NHTYOMPOBAHHbIX MaLMEHTOB

NPB70I NPB-70 py4Hoii kanHorpad
[ina ncnonb3oBaHuA y UHTYBMPOBAHHBIX U He
NHTYOMPOBAHHbIX MaLMEHTOB
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Akceccyapbl MHOronapameTposoro moHurtopa assa N5600 nntoc

Kon Kor-808 ynak.

A0052-0 LWnaHr gna B3pocnbix/getein HUAL 1
A0053-0 Wnanr HUAL HeoHaTanbHbIi 1
A0054-0 3 M LF manxeta HAALL HOBOPOX[EeHHbIX 1
A0055-0 4 cm LF manxeta HUAL HOBOPOXAEHHBIX 1
A0056-0 5 cm LF matxeta HNAL HOBOPOXAEHHbIX 1
A0075-0 8 v LF negmatpuyeckan manxeta HUAL 1
A0058-0 11 cm LF B3pocnas/negnatpuyeckas marxeta HUAL 1
A0057-0 14 cm LF B3pocnas marxeta HUAL 1
A0076-0 17 cm LF B3pocnaa maHxeta HUAL 1
A0138-0 B3pocnas LF marxera HUAL 1
A0139-0 nerckan LF manxera HUAL 1
A0144-0 bonblas B3pocnas LF marxeta HAAL (31-42 cv) 1
A0145-0 OyeHb bonbluas B3pocias LF maHxeta HUAL (41-50 cm) 1
A0140-0 SKI ocHOBHOI Kabesb Ha 3 oTBefeH!s! 1
A0141-0 SKI ocHOBHOIA kKabenb Ha 5 0TBeEHNA 1
A0142-0 MpoBog KT ¢ pasbemamm AN1A 3AeKTPOSOB Ha 3 OTBefeHNA 1
A0143-0 Mposog KT ¢ pasbemamu 1A 31eKTPOLOB Ha 5 OTBefeHIi 1
A0175-0 Mposog KT ¢ 3axBaToMm Ha 3 0TBefeHUA 1
A0176-0 MpoBog, IKT ¢ 3axBaToM Ha 5 0TBefeHN 1
A0062-0 bymara ana npuHTepa 1
A0017-0 Kabenb nepemeHHoro Toka European 1

MOHTa)KHble peLLeHnNs, CyMKU 3aluTHble QyTnApbI

Akceccyapbl ana nynbcokcumeTtpa N-65

Ko

035183 CyMKa C MPOCTPaHCTBOM [1/1A1 IaTunKka W baTapeiiki

035328 3aLWUNTHBIA YTAAP 13 pe3uHbl 6e3 NaTekca — XenTbli

10001344 3aLUNTHBIA YTAAP Kpenex ¢ peMHeM — 60pAoBbIN

10001345 3aLWUNTHbIA YTAAP KpenexX C peMHeM — CBETI0—KPacHblii

10001346 3aLUNTHBIA YTNAP Kpenex C peMHeM — MyprypHbIi

10007434 TpaHCMopTHbIE KOHTEHeP 1 heppuT (cooTBETCTBYET TpeboBaHuam ISO EMC)




Akceccyapbl ana nynbcokcumetpa N-560

Kon

ST1011-0 3aLWUNTHbIA YTNAP, PE3NHA CUPEHEBBbIN

10006825 CymKa C HamneyHbIM pemMHeM 1 KapMaHoM A/1A akceccyapos

T4007-0 KpenexHblid BUHT KpemneHs CToike 1 KpoBaTK (MoXeT noBopayneathcs Ha 90°)
HC108 KpenexHblid BUHT Ais Tabany,

10002621 KpenexHas nnaHka 4nA CTOMKM Ha KOJ1ecax U HaCTeHHOro KpemeHns

10002385 GCX-KkpenexHblii Habop

Axkceccyapbl ana nynbcokcumeTtpa N-600x

10006826 CymKa C HamneyHbIM pemMHeM 1 KapMaHoM A1A akceccyapos
10002622 GCX-KpenexHbl mnaHka Aas CTOKW Ha KoJecax W HaCTeHHOro KpemieHus

Akceccyapbl gnsa nynbcokcumeTpos N-560 and N-600x

10003484 + 10003482 GCX-Kkpenex HacTeHHbIN ¢ KaHanoM ans kabens (10003482 HyxHO 3aka3blBaTb OTAENbHO)

10002385 GCX-KkpenneHne nyabCoKCUMETPA, MOHTAXHO NaHKu K cToiike Ha konecax ans N-600X (10002622)
unn ansa N-560 (10002621) 3aka3 oTaebHO

Akceccyapbl gnsa moHutopa N5600 Plus

Kon OnucaHne

N5500RS Croitka Ha konecax ana N5500 cepuu 1 N5600 cepumn MOHUTOPOB, MOCTaBAAGTCA C KOP3WHKOW
N5500RSB CbemHan kop3uHka ana N5500RS

HC107 MoHTaxHas ckoba [isi KpeneHus K KpoBaTi

A0067-0 HacTeHHbI kpenex ana croku Ha konecax ana N5500 cepum n N5600 cepun MOHUTOPOB

Axkceccyapbl gna kanHorpados N-85 and NPB70

068650 3almTHbINA yTAAP, pe3nHa be3 naTekca — XenThii
047165 CyMKa C MecToM AN1A aTYMKOB U IUHWIA C DUALTPOM
047184 YHVBEpCaNbHbI 3aX1M BEPTUKAbHOMO W FOPV30HTabHOMO PacMoNOXeHNA MOHIUTOPA Ha NoJkKe




NIRS (Near Infrared Spectroscopy)
MapanHdpakpacHasa uepebpanbHaa oKCMMeTpUS

LIpe6panbublit u comarndeckuit okcumerp INVOS™ 3T0 yeTpoicTBO A/1s1 HEMHBA3MBHOTO
U3MEepeHNsI TKAHEeBOIl OKCUTeHALNM, KOTOPDIIl II03BO/IseT ONHOBPEMEHHO C/IeUTD 34 N3MEHEHUAMMN
B PErMOHAIbHOM HACBILIEHNN KPOBU KICIOPOJOM B MO3Te, CKe/IeTHBIX MBIIIIAX M IPYTUX TKAHAX
OpraHm3Ma. YCTPOICTBO MOXKET VMCIIONIb30BATHCS /1A TONbKO MO3TOBOM OKCUMETPUH, TOTIBKO [/
COMAaTUYeCKOI OKCUMETPUY MU IIPOBOAUTD 002 THUIIA U3MEPEHNIT OfHOBPEMEHHO.

Texuonoruss INVOS IIpMEHVIMa [j1s1 B3pOC/IbIX, neTeﬁ U HOBOPOXXJIEHHDBIX BO BCEX KIIMHNYIECKUX
CIIENMAJIbHOCTAX, KOTOPbI€ COIIPMKACAIOTCA B IIOBBINIEHHDBIM PYICKOM HapyII€HNA CUCTEMHOTI'O
KpOBOTOKa, nep(bysmm " pa3dBUTVA NITEMUU TKaHel Mo3Ta u Apyrux qacTten OpraHyM3Ma.

[IpyMeps! NCTIONb30BAHNUA — KAPAMOXUPYPINA, COCYANUCTAA ¥ 001IasA XMPYPris; MHTEPBEHIVIOHHA
PEHTTeHOXMPYPIU, ITOCTIeoNepaliOHHasA MHTeHCUBHASA TepaInms.

Cucrema INVOS pns
LepebpanbHoO/cOMaTUYECKOW OKCUMETPUN

Koa

Cuctema' BKnovaer:

5100C LlepebpanbHblii/coMaTU4eCKIin OKCUMETP
5100C-PA MpepycunuTens ¢ kabenem, kaHanbl1 1 2
5100C-USB CbeMHbIv HocuTenb namATy USB

RSC-1 MHoropa3oBblii kabenb fatunka, kaHan 1
RSC-2 MHoropa3oBblii Kabenb faTynka, kaHan 2

- Kabenb NnepemMeHHoro Toka

1 Cucmema aS)’XKaHﬂ/leOZO MmoumopuHaa. Lns YemuvlpexKaHaavHo20 MOHUMOpPUHaa

Heo6X00uM0 00NonHUmMenvHoO 3akasamy npedycunumens 5100C-PB.
Monutop INVOS ¢ gatunkamn SomaSensor

Axkceccyapbl gna okecumetpa INVOS

Ko

5100C-PB Mpepycunntens ¢ kabenem, KakHmbl 3 1 4
RSC-3 MHoropa3oBblii kKabesb faTymka, kaHan 3
RSC-4 MHoropa3oBblii kabenb fatynka, kaHan 4
5100C-RS KomnakTHas cTolika Ha konecax
5100C-SA BepTnioxHbIi fepxarenb

5100C-GCX MnacTHa ans ukcaumu

O,D,HOpa3OBbIe HEeUHBa3MBHbIE OAaTHNKN

Kog OnuvcaHne Kon-Bo B ynak.
SAFB-SMX10 OpHOPa30BbIN faT4VK 41 B3pOCIbIX 10
SomaSensor ™ * (>40 kr)
SAFB-SMX20 OfHOPa30BbIN JaTHVK S8 B3pOUIbIX 20
SomaSensor (>40 kr)
SPFBX10 OpaHOPa30BbIN faT4VK NefuaTpUYecKui 10
SomaSensor (<40 kr)
SPFBX20 OfHOPa30BbIN JaT4VK NefuaTpuyeckuii 20
SomaSensor (<40 kr)

OpiHopa3oBblIit LiepebpasbHblii AaT4MK 10
HeoHaTabHbIA OxyAlert™ *

NIRsensor™*, (<5 «r)

OfHOPa30BbI COMATMYeCKNil JATYMK 10
HeoHaTanbHbliA OxyAlert

NIRsensor, (<5 Kr)

HeoHaTanbHble NIRS-natunku OxiAlert

10






™* INVOS, SomaSensor, NIRSensor n OxyAlert ABNS0TCA 3aperucTpypoBaHHbIMM TOProBbIMI Mapkami Somanetics Corporation
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fmbunatatirea rezultatelor prin compatibilitatea
datelor perfuziei specifica sitului

UN MONITOR CU REZULTATE DEMONSTRATE

Sistemul de spectroscopie optica in vivo Oximetria  cerebrali a
furnizat o alertd initialda
in 23% dintre cazurile din
baza de date de chirurgie

cardiaca adulta STS.s-6

(INVOS™) monitorizeaza neinvaziv
compatibilitatea specifica sitului perfuziei
administrate in creier sau tesut corporal, direct
sub senzorii sdi. Aveti astfel acces la informatii
in timp real privind saturatia de oxigen (rSOz)
din regiune, ceea ce permite detectarea
complicatiilor ischemice specifice sitului, chiar si
cand parametrii sistemici sau testele de laborator

se Incadreaza in limitele normale.i-4

O analiza realizata in 2010 asupra Bazei de date
de chirurgie cardiaca adulta STS a indicat o
incidenta de 23% a datelor de oximetrie,
precum cele furnizate de Sistemul INVOS™
care ofera ,prima indicatie a unei probleme
tehnice sau modificari fiziologice ale
pacientului, care ar putea conduce la efecte
negative asupra pacientului.” s« La baza acestei
concluzii au stat date de oximetrie cerebrala
obtinute din 36.548 de proceduri —
reprezentand o avertizare initiald criticd in
aproximativ 8.400 de proceduri. Aceste date
sustin sute de alte constatari din studii
publicate care arata ca sistemul INVOS™ pune
la dispozitia echipei medicale date unice din
punct de vedere clinic privind nivelul de oxigen
pentru evaluarea pacientului detectarea
complicatiilor si imbunatateste procesul de
luare a deciziilor clinice, raspunsul rapid,
siguranta pacientilor si rezultatele obtinute.

In realitate, Sistemul INVOS™ este singurul
oximetru cerebral/somatic cu indicatii de
rezultate Iimbunatatite dupa interventie
chirurgicala cardiaca sau generala majora la
pacienti >2,5 kg.1,7s Aceste dovezi — alaturi de
referinte analizate de 600 de specialisti si trei
studii clinice controlate randomizate — au
transformat Sistemul INVOS™ 1in standardul
clinic de referinta In oximetria

cerebrald/somatica.



MICROVASCULATURA:
O UNITATE UNICA DE MASURA

Tehnologia sistemului INVOS™ va oferd o
,fereastra” neinvaziva pentru microvasculatura
organismului; un sit direct si dinamic al
schimbului de gaze care transporta aproximativ
jumatate din volumul de sange al corpului.
Masurarea nivelului de oxigenare a sangelui in
microvasculatura are ca rezultat cunoasterea
sensibild si specifica a sitului privind adecvarea
perfuziei sau - prin monitorizarea cu mai multe
senzori - distribuirea perfuziei in creier si corp.

Spre deosebire de parametrii care masoara doar
sange venos sau arterial, tehnologia INVOS™
include contributii din ambele cazuri intr-un

raport de 3:1,

determinand o saturatie procentuald ponderata
venos. Aceasta ofera date In timp real despre
echilibrul sau dezechilibrul de furnizare si de cerere
de oxigen, reflectand astfel rezerva de oxigen venos -
oxigenul ramas dupa extractie prin tesuturi si organe
vitale. Scdderea cantitdtii din rezerva de oxigen
venos poate fi un avertisment privind evolutia
patologiei si deteriorarea stdrii pacientului.

Datele publicate pentru adulti au ardtat ca o
scadere a valorii rSO:2 de 50% sau de 20% fata de
valoarea initiald este un motiv de ingrijorare si
de interventie, iar o scadere rSO: de 40% sau
de 25% fata de valoarea initiald este asociata cu
tulburdri neurologice si alte efecte adverse.o.17

Sistemul INVOS™ utilizeaza lumina infrarosie
la distanta mica la lungimi de unda care sunt
absorbite de hemoglobina (730 si 810 nm).
Lumina se deplaseaza de la dioda emitatoare
de lumina a senzorului la un detector proximal
sau distal, permitand prelucrarea separatd de
date a semnalelor

optice superficiale si adanci. Capacitatea
sistemului INVOS ™ de a localiza zona de
masurare, numita rezolutie spatiald,

a fost validata empiric la subiectii umani. 18
Datele obtinute din tesutul scalpului si de
suprafata sunt reduse si suprimate, reflectand
rSO:2 in tesuturi mai adanci. Acelasi concept se
aplica si

in monitorizarea somatica.

Rezultatul este compatibilitatea continua, in timp
real, a datelor de perfuzie in pana la patru situri
alese de dumneavoastra.



Compatibilitatea datelor
perfuziei specifica sitului in
timp real

a
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BENEFICII PENTRU PACIENTII CU RISC SCAZUT Sl
RIDICAT

Ca urmare a complexitatii inerente a interventiei chirurgicale,
complicatiile sunt adesea frecvente chiar si in cazurile in care
supravietuirea s-a imbunatatit (de exemplu, chirurgia
cardiacai-o). De exemplu, un studiu pe aproape 12.000 de
pacienti cu CABG a ardtat ca 75% dintre accidentele vasculare
postoperatorii au aparut in randul celor 90% dintre pacientii
clasificati ca avand risc scazut sau mediu pre-operator. Acest
lucru sugereaza cd tehnicile de identificare a pacientilor cu risc
si de protejare perioperatorie a acestora prezinta loc pentru
Iimbundtatire.»

In plus, un studiu pe 2.279 pacienti cu orice fel de proceduri
chirurgicale cardiace a constatat ca oximetria cerebrald a

oferit valoare pacientilor care se Incadreaza in clasele I-IV

ale Asociatiei Cardiologilor din New York (NYHA).2

Pacientii la care s-au utilizat monitorizarea si interventiile cu
Sistem INVOS™

comparativ cu grupul martor au prezentat reduceri semnificative
ale incidentei accidentului vascular cerebral (0,97% fata de 2,5%,
p<0,044), timp de ventilatie mecanicd postoperatorie prelungit (>
24 ore) (6,8% fata de 10,6%, p <0,0014) si sedere postoperatorie in
spital

(p<0,046). Cele mai notabile diferente n aceste rezultate au fost
observate in randul pacientilor cu NYHA clasa I, cel mai putin

} acuti. In schimb, aceste complicatii reduse au fost atinse in
. E - grupul care a utilizat Sistemul INVOS™, in ciuda faptului ca
b .“ \ " \ aceasta cohorta are o acuitate mai mare decat grupul de control
— — s (64,1% in clasele III si IV NYHA vs. 30,7%).
CARDIAC VASCULAR ORTO ANESTEZIE GENERALA

e Chirurgie cardiaca e Bypass aortobifemural e Artroscopie de umar e Cazuri cu:

e Proceduri fara e Bypass femuropopliteal e Cazuri de coloana vertebrala — Hipotensiune deliberata
pompa/cu o TAA e Cazuri de sold — Pozitionare inclinata
pompa e Cazuri VAD — Provocari hemodinamice

e Chirurgie aortica complexa e Cazuri robotice e Chirurgie abdominalda majora

e Proceduri DHCA e Cazuri cu balon e Chirurgie bariatrica

e Cazuri robotice/hibride e Anevrism endotoracic

e Cazuri de ventilatie (Stent TAG)
monopulmonara




Perspective adaugate pentru specializari medicale multiple

Conform studiilor derulate pe Sistemul
INVOS™, creierul serveste ca un organ surogat
pentru homeostazie; interventiile pentru
optimizarea perfuziei cerebrale au un efect
benefic similar asupra perfuziei tesutului
sistemic si asupra rezultatelor pacientului. 7Cu
toate acestea, numerosi factori fiziologici,
mecanici si de procedura in timpul interventiilor
chirurgicale sau de terapie intensiva pot pune in
pericol oxigenarea cerebrala adecvata -
dezvoltandu-se adesea neasteptat sau silentios.
Cheia std in a sti cand sd intervii. Datele rSO:
obtinute in timp real prin sistemul INVOS™ va
ajutd sd detectati si sa gestionati complicatiile
ischemice, indiferent daca sunt catastrofale sau
silentioase.

In continuare sunt prezentate aplicatii frecvente
ale tehnologiei INVOS™, In timp ce utilizarea se
intinde pe mai multe specialitati si departamente
medicale, existd puncte comune intre acestea. De
exemplu, deoarece tensiunea arteriald poate fi un
indicator nesigur de perfuzie cerebrald adecvata,
s2sdatelerSO:2 pot ajuta la ghidarea
hipotensiunii intense si a managementului
tensiunii arteriale atat in cazurile cardiace, cat si
in cele non-cardiace, cum ar fi reparatiile
umarului sezand. In

plus, tiparele coerente dintre rSO: si

CEA/CAROTIDA ATI POST-OPERAT.

presiunea arteriald medie va pot ajuta sa
identificati pragul de autoreglare al pacientului,
care poate sa difere de limita inferioard general
acceptata de 50 mmHg, precum si sa va ajute in

adaptarea ingrijirii in consecinta.

in procedurile care necesita canulare, datele rSO2
va pot spori capacitatea de a evalua anomaliile
fluxului sau reperfuzia adecvatd la zona imediata
sau la extremitati. Avand aceasta informatie
perioperatorie,

se poate evita descoperirea intarziata a
complicatiilor, precum sindromul de
compartiment, in ATI si necesitatea repetarii

interventiei.zs

Functiile de citire ale Sistemului INVOS ™
functioneaza independent de puls, tensiune
sau temperatura. Aceasta oferd un ghid fiabil
pentru adecvarea perfuziei in timpul
scenariilor cum ar fi bypass cardiopulmonar,
oprirea hipotermica a circulatiei sau alte terapii
hipotermice, tratamentul socului si/sau
colapsului cardiovascular si managementul
ventilator sau ECMO.

Desi aplicatiile sunt numeroase, rolul Sistemului
INVOS™ este unic: oferirea de date specifice sitului,
rSO: astfel incat sa puteti optimiza siguranta
pacientilor si rezultatele pozitive.

UNITATI DE SPECIALITATE

e Orice carotida (treaz sau ¢ |nstabilitate hemodinamica e TBI o Cateterizare cardiaca si

anestezie generald) pentru a e Sindromul de compartiment e Clipare de anevrism laboratoare EP

evalua mai bine: o Eficacitatea ventilatiilor, e Coloana vertebrala ¢ Radiologie interventionala
— Pozitionarea gatului ECMO si VAD e Unitate de primiri urgente
— Necesitatea si e Vasospasm (pacienti

eficacitatea suntarilor neuro)
— Managementul tensiunii e Hiperemie (pacienti

carotida)




Interventii de imbunatatire a
rSO: cerebrale in OR la adulti

7,9,14,27

Atunci cand se utilizeaza ca indicatie a oxigenadrii cerebrale compromise, s-a

dovedit ca interventiile pentru readucerea rSO2 pacientului la nivelul initial prin
utilizarea Sistemului INVOS™ imbunatatesc rezultatele dupa interventia
chirurgicald. 1, 7-8 Interventiile corective sunt de ruting, insd in absenta datelor

Capilare
cerebrale

efavorabile ar ramane limitate.7

rSO2 cerebrale, capacitatea de a detecta si de a optimiza, perturbarile silentioase

ELIMINAREA CAUZEI MECANICE

® Pozitia capului

® Pozitia canulei/clemei

Reducerea
complicatiilor.
Tmbunatatirea
rezultatelor.

Referintele recenzate de 600 de specialisti si
trei studii clinice randomizate controlate cu
privire la utilizarea sistemului INVOS™ au
indicat numeroase beneficii pentru pacienti.
Acestea includ insa nu sunt limitate la cele
enumerate mai jos.

7
REDUCEREA:
CRESTEREA ALIMENTARII (ALIMENTARE CU ® Morbiditatii sau mortalitatii de organe
OXIGEN) principale7
Tensiune arteriala crescutd ° AVC22

Normalizarea CO2 la nivel fiziologic

® Deteriordrii cognitive postoperatorii28

® Cresterea Fi02

o . . . ® Insuficientei respiratorii/timpului de
® Cresterea capacitatii cardiace (debitul pompei)

ventilatie22

® Vasodilatarea vaselor cerebrale .. . .
¢ Reactiilor adverse chirurgicale29
® Cresterea hematocritului . C 30
omei.

SCADEREA CERERII (METABOLISM * Duratei de sedere in ATI7

CEREBRAL) ® Duratei de spitalizarel

® Cresterea dozei de anestezic

® Scaderea temperaturii

Caracteristici clinice ale oximetriei

Date unice din punct

o cerebrale/somatice (capilare) (rSOz)
de vedere clinic.

e Neinvazivad
* Proba capilara (venoasa si arteriala)

e Masoara raportul dintre furnizarea si
consumul O: specifice sitului

e Oxigenare si perfuzare a organelor finale
e Nu necesita impulsuri sau debit

Valori tipice: 58%-82%

Caracteristici clinice ale oximetriei
cu impulsuri (arteriala) (Sp0z2)
Neinvaziva

Proba arteriala

Masoara alimentarea cu O: periferica

Oxigenare sistemica
Necesitd impulsuri si debit

Valori tipice: >90%

Caracteristici clinice ale oximetriei
centrale (venoase) (SvOz2)

Invaziva

Proba venoasa

Masoara surplusul Oz din circulatia centrala
Rezerva de oxigen sistemic

Necesitd debit

Valori tipice: 60%-80%
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EXECUTIVE SUMMARY

Pulse oximetry permits noninvasive monitoring of arterial
blood oxygen saturation (SpO2). A pulse oximeter consists
of the SpO; sensor attached via cable to a monitor. The
performance of a pulse oximeter depends on the quality of
the signal from the SpO; sensor. A number of unvalidated
imitation SpO; sensors have entered the market,
purporting to be compatible with Nellcor™ pulse oximetry
monitors, including compatibility with Nellcor™ pulse
oximetry with OxiMax™ technology, without supporting
clinical validation. An examination of 14 imitation sensors
from eight manufacturers found deficiencies in each for
performance and/or design that could prevent accurate
SpO2 monitoring. Features that affect sensor performance,
including sensor calibration, optical signal strength, and
shielding against ambient light and against electronic
noise and crosstalk were examined. The imitation sensors
demonstrated unacceptable inaccuracy, with average
error in SpO2 readings greater than 7%, and bias towards
overestimating SpO2 values by as much as 18%, whichis
well beyond the clinically acceptable 4 point error. Poor
performance of imitation sensors has the potential to be
dangerous, particularly in patients with low oxygenation
levels or with poor perfusion.

INTRODUCTION

Pulse oximetry is a noninvasive technique to provide an
estimate of arterial blood oxygen saturation (Sa02).

The pulse oximeter consists of a sensor, placed on the
patient, connected to a monitor via a cable (Figure 1). A
combination of circuit board and algorithm interprets light
absorption data from the sensor and reports the resulting
SpO2 value on the monitor.

The SpO:2 sensor contains LED light sources that emit

red and infrared light and a detector that measures the
absorbance of the light as it passes through tissue.? By
measuring absorption of both wavelengths of light and
comparing the value to a calibration curve appropriate for the
sensor, the SpO; value can be calculated.

The accuracy and precision of pulse oximetry
measurements decrease when oxygen saturation is low
(SaO2 below 90%) and when the light signal strength

is low. A low light signal can result from reduced light
transmittance (which is affected by skin pigment, thick
tissue beds, and nail polish).** Patient motion can also
introduce artifacts and these artifacts are compounded
when perfusion is low.>* Good sensor design is essential
to achieving accurate performance under challenging
conditions, such as low SpO; or low perfusion.
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Figure 1: Pulse Oximeter
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KEY DESIGN FEATURES THAT AFFECT SENSOR
PERFORMANCE

SpO2 sensor components important for performance are
highlighted in Figure 2.

o——> Cable
».}’q!
e——— Connector to monitor

Bandage

Faraday shielding

Cable shielding

Figure 2: Expected Pulse Oximeter Sensor Components

BANDAGE DESIGN

The bandage must securely position the sensor on the
patient in the correct orientation and without causing
discomfort or skin damage. A variety of sensor types and
sizes are available for use based on patient size and on clinical
context. For adults and pediatric patients, a butterfly-shaped
bandage that positions the sensor over a finger is commonly
used. For infants and neonatal patients, a sensor is usually
wrapped around the foot.

Sensors may be single-use or reusable. Single-use sensors
may be adhesive or may be held against the skin without
adhesive (with hook and loop straps for example) when
adhesive may be damaging to delicate skin. Single-use
sensors may reduce the risk of cross-contamination as
reusable sensors have been demonstrated to host bacteria in
clinical settings.>®

In addition to securely positioning the sensor on the
patient, the bandage should prevent ambient light from
reaching the detector resulting in artifactually high SpO2
readings. Nellcor™ pulse oximetry sensors are designed to
block ambient light.

LIGHT SOURCE AND DETECTOR

Sensors contain LEDs that emit red and infrared light.
Commonly, wavelengths of 660 nm and 900 nm are used,
but LED sources vary.” Signal strength is important to
accurate and reliable SpO, measurement. Signal strength is
a function of the LED brightness, detector sensitivity, and
any sensor components that attenuate transmission of the
signal. LED controlis housed in the pulse oximeter monitor,
so the sensor signal must be optimized with the monitor for
accurate and reliable results. Low signal level due to a poor
quality LED and/or detector can cause significant errors or
dropouts in reported SpO; data, particularly in challenging
patients. The LED and detectors of Nellcor™ pulse oximetry
sensors are designed to achieve optimal performance when
used with Nellcor™ pulse oximetry with OxiMax™ technology
monitoring systems.

SENSOR CALIBRATION

Accurate SpO2 readings depend upon using the correct
calibration curve to translate light absorption data to
SpO:2 values. Optics (LED wavelengths), bandage color
and material, and other construction features affect

a sensor's calibration. Therefore, calibration must be
verified for every unique sensor design and the calibration
curve determined for one sensor cannot be used with a
different sensor, even when two sensors have a similar
overall design or appearance. Mismatch between the

LED spectrum and the calibration curve canresultin
significant errors in reported SpO.. The calibration of

all Nellcor sensors is validated, and for Nellcor™ pulse
oximetry sensors with OxiMax™ technology, the calibration
information is stored within the sensor itself.

ELECTRIC SHIELDING

Visible and infrared ambient light as well as radiofrequency
electromagnetic interference in clinical care settings can
disturb sensitive monitoring equipment, including SpO»
measurements.®*° International standards assert that
sensors and cables should be designed with appropriate
shielding to prevent interference.!* A Faraday shield blocks
electromagnetic fields and can reduce the conductance of
noise within the sensor. Shielding between detector wires
and emitter wires can prevent crosstalk. In the absence

of such shielding, the detector may report an artificially
high signal leading to inaccurate SpO: values higher than
the patient's actual SpO2 level. Nellcor™ pulse oximetry
sensors include both Faraday shielding and cable shielding
to minimize electronic interference and crosstalk.

These design features were assessed across a selection of
imitation sensors.



METHODS

Fourteen imitation sensors from eight manufacturers
observed in clinical use were studied, as shown in Table 1.

PHYSICAL EXAMINATION

Sensors were dissected and photographed, and examined
with respect to their bandage design, cable construction,
emitter and detector optics, and calibration means. Note
was taken of the presence or absence of shielding from
ambient light, shielding within the cable of the detector
wires, and of a Faraday shield. One sensor, the Envitec
Y-2217-9 sensor, was examined and photographed but
not dissected.

EVALUATION OF LED EMISSION SPECTRA AND SENSOR
CALIBRATION MISMATCH

All sensors except the Y-2217-9 were dissected to expose
the emitter and placed in an optical spectral measurement
system to assess the emitted red and infrared wavelengths.
These data were compared to each sensor's calibration to
identify potential mismatch.

As a follow-up to this test, five sensors from each of two
models that demonstrated significant wavelength/calibration
mismatch were assessed to confirm the mismatch between
the LED values and sensor calibration. Then, SpO; values
were calculated based on the mismatched calibration to
estimate the error inreported SpO; that would result from
the use of these sensors.

MEASUREMENT OF DC LIGHT LEVELS

To measure optical signal strength, each sensor was placed
on an adult fingertip (index finger or pinky, depending on
optical spacing), plugged into a Nellcor™ N-600x bedside
monitor, and DC light levels were recorded using Wincollect ™
software (Medtronic). Nellcor™ pulse oximetry sensors,
MAX-A and MAX-P, were also tested as references.

MEASUREMENT OF CROSSTALK DUE TO UNSHIELDED
DETECTOR WIRES

To evaluate the effect of crosstalk, sensors were tested
using a patient simulator ProSim™ 8 SpO; test module (Fluke
Biomedical). The ProSim™ 8 simulator was set up to mimic

a neonatal foot with pulse amplitude 1%, respiration 1%,
heart rate 90 BPM, and no ambient light. The sensors were
tested under simulated SpO; levels of 70%, 80%, and 90%.
Because LED drive signals can differ for different monitors,
the sensors were tested with four different monitors enabled
with Nellcor™ pulse oximetry technology.

MEASUREMENT OF CONDUCTED NOISE DUE TO LACK OF
FARADAY SHIELD

Four imitation sensors that lacked a Faraday shield were placed
between plates connected to a noise generator. Noise was
introduced over a specified range of frequencies and noise that
was conducted to the detector was measured by a spectrum
analyzer. The sensors tested were: the MedLinket S0026K-S,
the Envitec DA-2211-1, the MPC Int'l (Asmuth) AS520NE,

and the MPC Int'l (Asmuth) AS502E. The MAX-A Nellcor™ pulse
oximetry sensor was also tested as areference.

Manufacturer Model number/product name Sensor Type
MedLinket S0026K-S Pediatric
MedLinket S0026L-L Infant
MedLinket S0026M-L Neonate/Adult
ChunJiln CJ340NA Neonate/Adult
ChunJiln CJ30A Adult

Envitec DA-2211-1 Adult

Envitec Y-2217-9 Multisite Y
MPC Int'l (Asmuth) AS520NE Neonate/Adult
MPC Int’l (Asmuth) AS502E/ Oxi-Pro™ DN sensor Neonate

Bio Protech Oxi-Pro™ DP sensor Pediatric
Insung Medical Oxitransducer™ sensor Not listed
Metko FMT-DIF/NLO Infant

Metko FMT-DPF/NLO Pediatric
BioMedical Technologies BM-200/Oxiprobe™ sensor Neonate/Adult

Table 1: Imitation sensors studied



RESULTS

The results of the tests carried out on Imitation sensors are
summarized in Table 2.

MANY IMITATION SENSORS LACK NECESSARY SHIELDING

The majority of the unvalidated imitation sensors lacked
shielding, either against ambient light, or against conducted
electronic noise and/or crosstalk between the emitter

and detector wires (Table 2). Ambient light sources emit
the wavelengths measured by pulse oximeters; therefore,
excessive ambient light, from room or procedure lighting,
that reaches the detector can cause false SpO; readings.?

LACK OF DETECTOR WIRE SHIELDING IN IMITATION
SENSORS RESULTS IN EXCESSIVE CROSSTALK

A patient simulator allowed the study of crosstalk under
low SpO; conditions. An imitation sensor demonstrated a
high bias when tested at low (70%) SpO: levels, reporting
SpO; values 2 to 5 points higher than the actual value with 3
monitors, and 18 points higher with a fourth monitor. Such
alarge degree of bias could impede recognition of hypoxic
events and lead to clinical errors. For example, treatment
would be delayed if a protocol calls for intervention when
SpO: falls below 90% and the sensor incorrectly reports

an SpO; value that is significantly higher than the patient’'s
actual value. When sensor output was examined, it was
apparent that the corrupted waveform produced by the
imitation sensor crosstalk resulted in significant SpO>
measurement errors. The effects of crosstalk would be most
pronounced under conditions of low DC light signal, which
include thick tissue bed such as a neonate foot or hand and
dark pigment.

LACK OF FARADAY SHIELDING IN IMITATION SENSORS
RESULTS IN INCREASED CONDUCTED NOISE

Across arange of frequencies representative of the noise
band in typical clinical settings (1 Hz to 100 kHz), four
imitation sensors conducted substantially more noise than
the Nellcor™ pulse oximetry MAX-A sensor. Conducted
noise for the imitation sensors peaked at over 47 dBmV
compared to only 30 dBmV for the Nellcor™ pulse oximetry
MAX-A sensor. Such increased conducted noise would be
expected to result inincreased detector noise in a clinical
setting, leading to inaccurate SpO> readings or dropouts in
the reporting of SpO..

IMITATION SENSORS DEMONSTRATE MISMATCH
BETWEEN LED EMISSION AND CALIBRATION

Three sensors, the CJ340NA, CJ30A, and the
Oxitransducer™ sensor, were found to have a significant
mismatch between the LED wavelengths and the sensor’s
calibration curve. Such a mismatch would be expected

to result in reduced accuracy of SpO2 measurements.
Follow-up testing of additional representatives of these
sensors confirmed the LED wavelength-calibration curve
mismatch. Theoretical calculations of SpO; values that
would be reported based on the sensors’ mismatched
calibration curves indicated that the mismatch would
result in an average error of SpO; readings of +7.45, which
exceeds the ISO standard requiring SpO: error be less
than 4 points.*

Historically, calibration has been done using pre-programmed
calibration curves stored in the monitor via a method called
resistor calibration (RCal). More recently, digital calibration
(digical) technology, such as Nellcor™ pulse oximetry with
OxiMax™ technology, has been introduced, in which the
calibration curve is stored in the sensor itself rather than
the monitor. To take advantage of this technology, the
sensor must be used with a monitor enabled with Nellcor™
pulse oximetry with OxiMax™ technology. Several imitation
sensors claimed compatibility with Nellcor™ pulse oximetry
with OxiMax™ technology, indicating that the sensors should
activate monitor readings. Claims of compatibility are not
equivalent to clinical validation. One of these sensors, the
AS520NE, did not function with the Nellcor™ pulse oximetry
monitor when tested.

LOW LIGHT SIGNALS OBSERVED WITH IMITATION
SENSORS

Two sensors from the manufacturer Chun Ji In demonstrated
extremely low DC light levels, 10-fold lower than those
measured for Nellcor™ pulse oximetry MAX-A and MAX-P
sensors (Table 2). Such low light signals may lead to

poor clinical performance, including inaccurate SpO»
measurements or inability to post SpO; readings at all. The
effects of low DC light levels are expected to be exacerbated
under challenging conditions such as low SpO; levels or in the
presence of factors such as dark pigment or nail polish that
themselves can decrease light transmission.

ADDITIONAL EVIDENCE OF POOR DESIGN IDENTIFIED
THROUGH PHYSICAL EXAMINATION

A variety of other design flaws with the potential to impact
sensor safety and performance were identified (Table 2).
The bandage of the CJ30A did not adhere well to itself and
easily came loose. The Posey wrap of the Y-2217-9 and
the overall length of the AS520NE were short, which could
risk skin damage if the hook and loop intended to hold the
bandage in place were to come into contact with neonatal
skin. Gaps in the bottom bandage of the FMT-DIF/NLO
were likely to expose wires. And, the Faraday shield of the
Oxiprobe™ BM-200 sensor was one-sided and only covered
the face of the detector. All of these flaws could reduce the
safety and accuracy of the sensors.



TEST PERFORMED

Dissection/Examination

No LED
Ambient No Detector Wavelength DC
Model Light Faraday Wires Vs Sp02 Light Conducted
Manufacturer Number Shield Shield Unshielded (0] {,1-1 Calibration Error Levels Crosstalk Noise
MedLinket S0026K-S [ | [ | [ |
MedLinket S0026L-L [ | [ | [ | [ |
MedLinket S0026M-L [ | [ | [ | [ |
194/
Chun Jiln CJ340NA [ | [ | [ |
21
Chun Jiln CJ30A [ | [ | [ | [ |
Envitec DA-2211-1 [ | [ | [ |
Envitec Y-2217-9 [ | [ | [ |
MPCInt’l
(Asmuth) AS520NE [ | CDE [ |
q AS502E/
I(\ZF;IC“I:tthI) Oxi-Pro™* [ | [ | [ | [ |
DN sensor
. Oxi-Pro™*
Bio Protech B SErEer [ | [ [ [ |
Insung Oxitransducer™*
Medical sensor = =
Metko FMT-DIF/NLO [ |
Metko FMT-DPF/NLO [ |

BioMedical BM-200 G
Technologies

MAX-A Nellcor™
pulse oximetry | |
sensor (reference)

MAX-P Nellcor™
pulse oximetry [ | [ | [ |

sensor (reference)

MAX-N Nellcor™

pulse oximetry [ | [ |
sensor (reference)
Table 2: Overview of Test Results A-D based on bench testing and qualitative data
M Negative finding/poor performance A. Poor bandage adherence F. Opengapsinbottom bandage
Positive finding/satisfactory performance B. Posey wrap too short G. F]acraday shield only covers face
Il Not tested because satisfactory C. Hook and loop surface could risk ofdetector
performance expected based on design skin damage H. Additional models not available
B Not tested D. Overall bandage length too short for follow-up testing

E. Digical clone did not function on the
Nellcor™ N-600x bedside monitor
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CONCLUSIONS

No imitation sensors proved to be suitable substitutes
for Medtronic Nellcor™ pulse oximetry sensors. Across
the sensors tested, significant flaws in sensor design
were identified, outlined in Table 3. The identified issues
are predicted to result in unreliable and inaccurate data
and, in several cases, would result in artificially inflated
SpO2 readings. Artifactually high SpO2 data could impede
detection of hypoxemia and alter clinical decision making.

This study has limitations. With the exception of the
SpO:; error experiment, only one representative of each

sensor type was examined or tested. Testing conditions
were identical for every sensor, but it is possible that a
sensor could perform differently under a different set of
test conditions. Some of the issues identified may not
cause noticeable problems except under the most difficult
conditions of low patient SpO; values or low signal strength.
However, such conditions occur in situations when accurate
SpO2 datais most important, such as in NICU patients

or patients with poor perfusion. Based on these results,
imitation sensors cannot be recommended and are not
considered validated as an alternative to Nellcor™ pulse
oximetry sensors from Medtronic.

Flaw Consequence

Lack of shielding from ambient light

Lack of or poorly designed electronic shielding

Emitted light from LEDs inconsistent with sensor calibration

Low light signal strength

Table 3: Impact of Observed Flaws in Imitation Sensor Design
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REZUMAT

Puls oximetria permite monitorizarea neinvaziva a
saturatiei de oxigen din sange arterial (SpO2). Un
pulsoximetru este format din senzorul SpO2 atasat printr-
un cablu la un monitor. Performanta unui pulsoximetru
depinde de calitatea semnalului de la senzorul SpO2. Un
numar de imitatie unvalidated senzori SpO2 au intrat pe
piata, tinzand sa fie compatibile cu Nellcor ™
monitorizeaza puls oximetrie, inclusiv compatibilitatea cu
pulsoximetrie Nellcor ™ cu tehnologie OxiMax ™, fara
sprijin de validare clinica. O examinare a 14 senzori de
imitatie de la opt producatori constatat deficiente in fiecare
pentru performanta si / sau de design care ar putea
fmpiedica monitorizarea precisa SpO2. Caracteristici care
afecteaza performanta senzorului, inclusiv calibrarea
senzorului, puterea semnalului optic si ecranare impotriva
luminii ambientale si impotriva electronice

au fost examinate zgomot si crosstalk. Senzorii imitare a
demonstrat inexactitate inacceptabild, cu eroare medie in
SpO2 mai mare de 7 masurate intre% si prejudecata fata
de supraestimarea valorilor SpO2 cu pana la 18%, ceea
ce este mult dincolo de eroarea 4 punct de vedere clinic
acceptabil. Slaba performanta a senzorilor Imitatie are
potentialul de a fi periculoase, in special la pacientii cu
niveluri scazute de oxigenare sau cu perfuzie slaba.

INTRODUCERE

Puls oximetria este o tehnica neinvaziv pentru a furniza

o estimare a saturatiei de oxigen din sange arterial

(Sa02) .1 pulsoximetrul consta dintr-un senzor, plasat

pe pacient, conectat la un monitor prin intermediul unui
cablu (Figura 1). A

combinatie de placa de circuit si algoritmul interpreteaza
datele de absorbtie a luminii de la senzor si raporteaza
valoarea SpO2 rezultata pe monitor.

Senzorul SpO2 contine LED surse de lumina care
emit lumina rosie si infrarosie si un detector care
masoara absorbanta luminii pe masura ce trece prin
tissue.2 Prin masurarea absorbtiei de ambele
lungimi de unda ale luminii si

compararea valorii unei curbe de calibrare
corespunzatoare pentru senzor, valoarea SpO2 poate fi
calculated.3

Acuratetea si precizia pulsoximetrie

Masuratorile scad atunci cand saturare cu oxigen este
scazuta (Sa02 sub 90%), iar atunci cand puterea
semnalului luminos

este scazut. Un semnal de lumina scazuta poate rezulta din
lumina redusa

transmitanta (care este afectata de pigment al pielii,

straturi de tesut groase si lac de unghii) .1,3 pacientului
miscare poate, de asemenea,

introdyce artefacte si aceste artefacte sunt agravate

atunC| cand perfu2|a este de proiectare low.3,4 senzor
StE(i sentiald pentru obtinerea unor
rebte in conditii d|f|C|Ie cum ar fi SpO2

JCOVIDIEN

ali“perfuzie scazuta.

Figura 1: Pulsoximetru



CARACTERISTICI DE PROIECTARE CHEIE
CARE AFECTEAZA SENSOR PERFORMANCE

componente senzor SpO2 importante pentru
performanta sunt evidentiate in figura 2.

Cablu

Conector pentru a

monitoriza Bandaj
Detector

sursa de lumina LED-uri

Faraday ecranare

Ecranul cablului

Figura 2: Asteptat Pulsoximetru Componente senzor

bandajul PROIECTARE

Bandajul trebuie sa pozitioneze in siguranta, senzorul de
pe pacient in orientarea corecta si fara a provoca
disconfort sau piele daune. O varietate de tipuri de senzori
si dimensiuni sunt disponibile pentru a fi utilizate in functie
de dimensiunea pacientului si de contextul clinic. Pentru
pacientii adulti si copii, un bandaj in forma de fluture, care
pozitioneaza senzorul de peste un deget este utilizat in
mod obisnuit. Pentru sugari si pacientii neonatal, un senzor
este, de obicei, infasurat Tn jurul piciorului.

Senzorii pot fi de unica folosinta sau reutilizabile. Senzorii de
unica folosintad poate fi adeziv sau poate fi tinut pe piele fara
adeziv (cu cérlig si bucla curele, de exemplu), atunci cand
adeziv poate fi daunator pentru pielea delicata. Senzorii de
unica utilizare poate reduce riscul de contaminare
incrucisata caSenzorii reutilizabili au fost demonstrate
pentru a gazdui bacteriile din settings.5,6 clinice

in plus fata de pozitionarea in siguranta senzorul de pe
pacient, bandaj ar trebui sa impiedice lumina ambientala sa
ajunga la detectorul rezultand citiri artifactually mari SpO2.
Senzori puls oximetrie Nellcor ™ sunt proiectate pentru a
bloca lumina ambientala.

Sursa de lumina si DETECTOR

Senzorii contin LED-uri care emit lumina rosie si
infrarosu. Frecvent, lungimi de unda de 660 nm si 900 nm
sunt folosite, dar LED surse vary.7 Puterea semnalului
este importanta pentru masurarea precisa si fiabila SpO2.
Puterea semnalului este o functie de luminozitatea LED,
sensibilitatea detectorului, precum si orice componente
senzor care atenueaza transmisia semnalului. de control
cu LED-uri este gazduit in monitorul pulsoximetru, astfel
incat semnalul senzorului trebuie sa fie optimizat cu
monitorul pentru rezultate precise si fiabile. Nivelul slab al
semnalului din cauza LED o calitate slaba si/ sau
detector poate cauza erori sau abandonuri semnificative
in datele raportate SpO2, in special la pacientii dificile.
LED-ul si detectoarele de senzori de puls oximetrie
Nellcor ™ sunt proiectate pentru a obtine performante
optime, atunci cand este utilizat cu pulsoximetrie Nellcor
™ cu sisteme de monitorizare tehnologie OxiMax ™.

SENSOR CALIBRARE

lecturi SpO2 exacte depind utilizand curba de calibrare
corecta pentru a traduce datele de absorbtie a luminii la
valorile SpO2. Optica (lungimi de unda cu LED-uri), de
culoare si materiale bandaj, si alte caracteristici de
constructie afecteaza

calibrarea unui senzor de. Prin urmare, trebuie sa fie de
calibrare

verificat pentru fiecare senzor de design unic si curba de
calibrare determinata pentru un senzor nu poate fi utilizat cu
un

alt senzor, chiar si atunci cand doi senzori au un design
de ansamblu similar sau aspect. Necorelarea spectrul
LED si curba de calibrare poate duce la

erori semnificative raportate SpO2. Calibrarea tuturor
senzorilor Nellcors este validat, iar pentru puls

Nellcor ™

Senzorii oximetrie cu tehnologia OxiMax ™, informatiile de
calibrare sunt stocate in senzor.

ECRANARE ELECTRIC

interferenta electromagnetica vizibila si infrarosu lumina
ambientala precum radiofrecventa in setarile de ingrijire
clinice pot perturba echipamentele de monitorizare
sensibile, inclusiv SpO2 measurements.8-10 standardele
internationale afirma ca senzorii si cablurile trebuie sa fie
proiectate cu ecranare corespunzatoare pentru a preveni
interference.11 A Faraday blocuri de scut campuri
electromagnetice si pot reduce conductibilitatea
zgomotului in interiorul senzorului. Ecranarea intre fire
detector si fire emitator poate preveni crosstalk. In lipsa
de astfel de ecranare, detectorul poate raporta un semnal
artificial de mare care duce la inexacte SpO2 valori mai
mari decat nivelul real SpO2 al pacientului. Nellcor ™ puls
oximetriaSenzorii includ atat Faraday ecranare si
ecranare cablu pentru a minimiza interferentele
electronice si crosstalk.

Aceste caracteristici de proiectare au fost evaluate
printr-o selectie de senzori de imitatie.



METODE

Paisprezece senzori imitatie de la opt producatori
observate in utilizarea clinica au fost studiate, asa cum
se arata in tabelul 1.

EXAMINARE FIZICA

Senzorii au fost disecate si fotografiat, si examinate in
ceea ce priveste designul lor bandaj, constructie de cablu,
emitator si optica detector, si mijloace de calibrare. Nota a
fost luata de prezenta sau absenta ecranandu

lumina ambientala, ecranare in cablul de fire detector, si un
scut Faraday. Unul de la senzor, ENVITEC

Senzor Y-2217-9, a fost examinat Si fotografiat, dar nu
disecate.

EVALUARE LED EMISIE spectrelor SENZOR
CALIBRARE de neadaptare

Toti senzorii cu exceptia Y-2217-9 au fost disecate pentru a
expune emitator si plasat intr-o masuratoare spectrala
optica sistem pentru a evalua lungimile de unda rosii si
infrarosii emise. Aceste date au fost comparate cu
calibrarea fiecarui senzor pentru a identifica potentialul
nepotrivire.

Ca urmare a acestui test, cinci senzori de la fiecare dintre
cele doua modele care au demonstrat asimetrie
semnificativa lungime de unda / calibrare au fost evaluate
pentru a confirma nepotrivire intre valorile LED Si calibrarea
senzorului. Apoi, valorile SpO2 au fost calculate pe baza
calibrarii nepotrivite pentru a estima eroarea a raportat
Sp02, care ar rezulta din utilizarea acestor senzori.

Masurarea nivelurilor LUMINA DC

Lamasura puterea semnalului optic, fiecare senzor a fost
plasat pe un deget adult (degetul aratator sau degetul
mic, in functie de distanta optica), conectat la un monitor
de noptiera Nellcor ™ N-600x si nivelurile de curent
continuu de lumina au fost inregistrate folosind
WincollectTM * software (Medtronic). Nellcor ™ Senzori
puls oximetrie, MAX-A si MAX-P, au fost testate ca
referinte.

MASURAREA crosstalk DATORITA FIRE DETECTOR
neecranate

Laevalua efectul diafoniei, senzori au fost testate folosind un
simulator prosim pacient ™ * 8 Modul de testare SpO2 (Fluke
Biomedical). Prosim ™ * 8 Simulatorul a fost creat pentru a
imita

un picior neonatala cu puls amplitudine de 1%, respiratie
1%, frecventa cardiaca 90 BPM si nici o lumina
ambientald. Senzorii au fost testati sub nivelurile simulate
SpO2 de 70%, 80% si 90%. Deoarece semnalele de
transmisie cu LED-uri pot fi diferite pentru diferite
monitoare, senzorii au fost testati cu patru monitoare
diferite activate cu tehnologia pulsoximetrie Nellcor ™.

Masurarea zgomotului REALIZATE Din cauza lipsei de
FARADAY SHIELD

patru Senzorii de imitatie care nu aveau un scut Faraday au
fost plasate intre placile conectate la un generator de
zgomot. Zgomotul a fost introdus intr-un interval specificat
de frecvente si zgomotul care a fost efectuat la detector a
fost masurat printr-un analizor de spectru. Senzorii testate
au fost: MedLinket S0026K-S, The ENVITEC DA-2211-1,
MPC Int'l (Asmuth) AS520NE,

si MPC Int'l (Asmuth) AS502E. MAX-A Nellcor ™ senzor puls
oximetria a fost testat de asemenea ca referinta.

Producator Numar model / nume de produs Tip senzor
MedLinket S0026K-S de pediatrie
MedLinket S0026L-L Copll
MedLinket S0026M-L Neonate / Adult
Chun Ji In CJ340NA Neonate / Adult
Chun Ji In CJ30A Adult

ENVITEC DA-2211-1 Adult

ENVITEC Y-2217-9 multilocatie Y
MPC Int'l (Asmuth) AS520NE Neonate / Adult

MPC Int’l (Asmuth)
Bio Protech
Insung medical
Metko

Metko

AS502E / Oxi-Pro™ "senzor DN
Oxi-Pro™“senzor DP
Oxitransducer™ senzor
FMT-DIF / ONL

FMT-DPF / ONL

Neonate

de pediatrie
Nu e in lista
Copll

de pediatrie



Tehnologii biomedical BM-200 / Oxiprobe™ “senzor Neonate / Adult

Tabelul 1: Senzori Imitatii studiat



REZULTATE

Rezultatele testelor efectuate pe senzori Substituent sunt
rezumate n Tabelul 2.

MULTI SENZORI Imitatie DISPUN ECRANARE NECESARA

Majoritatea senzorilor imitare nevalidate lipsit de ecranare,
fie impotriva luminii ambiante sau impotriva zgomotului
efectuat electronic si / sau diafonia intre emitator

si fire de detector (tabelul 2). Sursele de lumina
ambientald emit lungimi de unda masurate prin puls
oximetre; prin urmare, lumina ambientala excesiva, din
camera sau proceduri de iluminare, care ajunge la
detector poate provoca readings.3 SpO2 false

LIPSA DETECTOR SARMA imitand SENZORI de
ecranare REZULTATE IN crosstalk EXCESIVE

Un simulator pacient a permis studiul diafoniei in conditii
SpO2 scazute. Un senzor de imitare a demonstrat

B&%U@@ﬁ%@t%%&%&% este testat la (70%) niveluri
SpO2 valori de la 2 la 5 puncte mai mare decat
valoarea reala cu 3 monitoare si 18 puncte mai mari

cu un al patrulea monitor. O astfel un grad mare de
partinire ar putea impiedica recunoasterea
evenimentelor hipoxice si duce la erori clinice. De
exemplu, tratamentul ar fi intarziata daca un protocol
necesita interventie atunci cand SpO2 scade sub 90%,
iar senzorul de rapoarte incorect

o valoare SpO2, care este semnificativ mai mare decat
valoarea reala a pacientului. Cand a fost examinat de
iesire a senzorului, a fost evident ca forma de unda
corupta produsa de diafonia senzor imitare a dus la
erori semnificative de masurare SpO2. Efectele
diafonia ar fi mai pronuntate in conditii de iluminare
redusa a semnalului de curent continuu, care includ pat
de tesut gros, cum ar fi un picior neonate sau de mana
si pigment de culoare inchisa.

LIPSA FARADAY ECRANARE Tn sensorii Imitatie
REZULTATE IN ZGOMOT EFECTUATE CRESCUT

Intr-o gama de frecvente reprezentative ale benzii de
zgomot in conditii clinice tipice (1 Hz pana la 100 kHz),
patru senzori de imitatie substantial condus mai mult
zgomot decat puls oximetria Nellcor ™ MAX-un senzor.
zgomot Efectuat pentru senzorii imitare a ajuns la peste
47 dBmV comparativ cu doar 30 dBmV pentru
Pulsoximetrie Nellcor ™ MAX-un senzor. Astfel de
crestere a zgomotului realizat ar fi de asteptat sa duca la
cresterea nivelului zgomotului detector Tntr-un cadru
clinic, ceea ce duce la citiri SpO2 inexacte sau
abandonului scolar in raportarea SpO2.

IMITATIE SENZORI MANIFESTAM nepotrivirea
dintre EMISIA cu LED-uri si etalonari

Trei senzorii, CJ340NA, CJ30A, precum si
Oxitransducer ™ * senzor, au dovedit a avea o
neconcordanta semnificativa intre lungimile de unda cu

pentru a avea ca rezultat o precizie redusa a
masuratorilor SpO2. Follow-up de testare a
reprezentantilor suplimentari ai acestor senzori au
confirmat LED-lungime de unda de calibrare curba
nepotrivire. Calculele teoretice ale valorilor SpO2 care
vor fi raportate pe baza nepotriviri senzorilor

Curbele de calibrare au indicat ca nepotrivire ar

rezultat intr-o eroare medie de citiri SpO2 de * 7,45, care
depaseste standardul ISO care necesita eroarea SpO2 sa
fie mai mica

decat 4 points.11

Punct de vedere istoric, calibrarea a fost efectuata cu ajutorul
curbelor de calibrare preprogramate stocate in monitor printr-o
calibrare rezistor metoda numita (RCal). Mai recent, calibrare
digitala tehnologie (digical), cum ar fi pulsoximetrie Nellcor ™ cu
tehnologia OxiMax ™, a fost introdusa, in care curba de calibrare
este stocata in senzor n sine si nu

Monitorul. Pentru a profita de aceasta tehnologie,

senzorul trebuie sa fie utilizat cu un monitor activat cu
pulsoximetrie Nellcor ™ cu tehnologia OxiMax ™. Mai
multe imitatie

LED-uri si curba de calibrare a senzorului. O astfel de
asimetrie ar fi de asteptat



Senzorii au sustinut compatibilitate cu pulsoximetrie
Nellcor ™ cu tehnologie OxiMax ™, indicand faptul ca
senzorii ar trebui sa activeze monitor lecturi.
Revendicarile de compatibilitate nu sunt echivalente cu
validare clinica. Unul dintre acesti senzori, The
AS520NE, nu a functionat cu monitorul pulsoximetrie
Nellcor ™ atunci cand este testat.

SCAZUT Semafor OBSERVATE CU SENZORI
Imitatie

Doua senzori de la producator Chun Ji In a demonstrat
un nivel extrem de scazut de lumina DC, de 10 ori mai
mici decat cele masurate pentru Nellcor ™ pulsoximetrie
MAX-A si senzorii MAX-P (tabelul 2). Astfel de semnale
de lumina slaba poate duce la

performanta saraci clinice, inclusiv masuratori SpO2
inexacte sau incapacitatea de a posta lecturi SpO2 la
toate. Efectele niveluri scazute de lumina DC sunt de
asteptat sa fie exacerbata in conditii dificile, cum ar fi
nivelurile scazute SpO2 sau in prezenta unor factori cum
ar fi un pigment negru sau lac de unghii, care se pot
reduce transmisia luminii.

DOVEZI SUPLIMENTARE DE slabei proiectari PRIN
IDENTIFICAT Examenul fizic

O varietate de alte defecte de proiectare cu potential de
impact asupra sigurantei senzorului si performanta au fost
identificate (tabelul 2).

Bandajul de CJ30A nu adera bine la sine si cu
usurinta a venit in vrac. Inveliti Posey al Y-2217-9 si
lungimea totala a AS520NE au fost scurte, ceea ce
ar putea risca leziuni ale pielii in cazul in care carligul
si bucla destinat sa detina bandajul urmau sa vina in
contact cu pielea neonatala. Lacunele in bandaj
inferior al FMT-DIF / ONL erau susceptibile de a
expune firele. Si, scutul Faraday

Oxiprobe ™ * Senzor BM-200 a fost o singura fata
si a acoperit doar fata detectorului. Toate aceste
defecte ar putea reduce siguranta si acuratetea
senzorilor.



TEST EFECTUAT

Disectia / examinare

NoLED
AmbientNoDetectorWavelengthDC
ModelLight Faraday WiresvsSpO2Light
efectuat ManufacturerNumberShieldShieldUnshieldedOtherCalibrationErrorLevelsCrosstalkNoise

MedLinket S0026K-S n n n
MedLinket S0026L-L n n n n
MedLinket S0026M-L n n n n
Chun JiIn CJ340NA n n 14%‘;/ n
Chun JiIn CJ30A n n n 0 n
ENVITEC DA-2211-1 n n n
ENVITEC Y-2217-9 n n n
MPC Int'l
(Asmuth) AS520NE n CDE n
. AS502E /
Aﬁpc Inthl Oxi-Pro™ n n n n
i * senzor
DN
Bio Protech Oxi-Pro ™ n n n n
* senzor
DP
Insung Oxitransducer ™
medica * senzor n n
Metko FMT-DIF / ONL n
Metko FMT-DPF / ONL n

BioMedical
Tehnologii AM-200

MAX-un senzor de

pulsoximetrie n n
Nellcor ™

(referinta)

Senzor puls

oximetria MAX-P n n n
Nellcor ™

(referinta)

Senzor puls

oximetria MAX-N n n
Nellcor ™

(referinta)

Masa 2: Prezentare generala a satisfdcatoare

N Nu a fost testat deoarece
rezultatelor testelor performante satisfacatoare de A. bandaj aderenta scazuta

B . B asteptat, bazat pe design- . )
N constatare negativa / performanta slaba B. Posey infasurati prea scurt
N Nu a fost testat . ) ) .
constatare pozitiva / performanta C. Hook si suprafata bucla ar putea risca deteriorarea

pielii



D. Lungimea bandaj in general prea scurt
AD bazat pe
E. clona Digical nu a functionat pe testarea pe banc
NELLCOR™monitor de noptiera N- si date calitative.
600x
F. lacunele deschise in partea de jos

bandaj

G. Far
ada
y
scu
t
aco
per
a
doa
r
fata
de
det
ect
or

H. Mod
elel

supl
ime
ntar
enu
sunt
disp
onib
ile
pen
tru
test
are

a
follo
W_
up



CONCLUzII Tipul de senzor a fost examinat sau testat. Conditiile
de testare au fost identice pentru fiecare senzor, dar
este posibil ca un senzor ar putea efectua in mod
diferit in cadrul unui set diferit de conditii de testare.
Unele dintre problemele identificate nu pot cauza
probleme evidente cu exceptia cazului in cele mai
dificileconditii de valori scazute SpO2 pacientului sau
intensitatea redusa a semnalului. Cu toate acestea,
aceste conditii apar in situatiile cand datele exacte SpO2
este cel mai important, cum ar fi la pacientii cu NICU
sau pacientii cu perfuzie slaba. Pe baza acestor
rezultate, senzori de imitatie nu poate fi recomandata

Nu exista senzori de imitatie s-au dovedit a fi
inlocuitori adecvati pentru senzori de puls oximetrie
Medtronic Nellcor ™. Peste senzorii testati, au fost
identificate defecte semnificative in proiectarea
senzorului, prezentat in tabelul 3. Problemele
identificate sunt prezise pentru a rezulta date fiabile
si inexacte si, in mai multe cazuri, ar duce la umflate
artificiallecturi SpO2. Artifactually de date de mare
SpO2 ar putea impiedica detectarea hipoxemie si
modificarea de luare a deciziilor clinice.

Acest studiu are limite. Cu exceptia experimentului de si nu sunt considerate validate ca alternativa la
eroare SpO2, doar un reprezentant al fiecarui Nellcor ™ senzori puls oximetrie de la Medtronic.
Defect Consecinta
Lipsa de ecranare de lumina ambientala lumina ajunge la detector, Rugina de date mai

putin fiabile, potential ridicat in mod artificial SpO,

lecturi

Lipsa sau ecranare electronice prost concepute Cresterea de zgomot, a crescut crosstalk, date mai
putin fiabile, potential ridicat in mod artificial SpO2 ecturi

lumina emisa de LED-uri incompatibile cu calibrarea lecturi SpO2 incorecte

senzorului

Scazut puterea semnalului luminos lecturi Inexacte SpO2, mai ales in conditii dificile de
pacient

Tabelul 3: Impactul Flaws observata in Imitatie senzor de proiectare

I’

1. Yelderman M, New W. Evaluarea pulsoximetrie. 8. interferente Hamilton J. electromagnetica poate provoca dispozitive
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