TECHNICAL ISO/TS
SPECIFICATION 23810

First edition
2006-07-15

organs — Checklist for{preoperativ
extracorporeal circulation equipme
setup

Cardiovascular implants and artificifl

t

Implants cardiovasculaires et organes artificiels — Liste de cqntrble
pour l'installation d'équipement de circulation extracorporelle
préopératoire

-_— Reference number
= — ISO/TS 23810:2006(E)

©1S0 2006


https://standardsiso.com/api/?name=d33e82056ba8b36ca29b392a3ae8ca17

ISO/TS 23810:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=d33e82056ba8b36ca29b392a3ae8ca17

ISO/TS 23810:2006(E)

Contents Page
o] =NV o iv
e Yo 11 T o) P \'
1 IS T 4 0] 0 PP S PPEPP S SSPPrrprs NSRS 1
2 o B LY =N =] =Y =Y 4 Lo Y. S N S 1
3 LYo [T = 4 L= o S S N, 1
3.1 Patient information ... mnns e e e 1
3. Sterility/CleanlingSs .......ocoiiiccccieiirii e e Baded s s nnmn e e se e e e e 2
3. Pumps [all pumps used with subsystems including vent(s), cardioplegia,”and sucker(s)] ......... 3
3. L0 1 [ ToT ] = o - P -7 N S 4
3. L= LT T o o | 7 S SR NP 5
3. L oY 1T o1 1= 0 | - S SO NP 5
3. Safety MechanisSms ... T e 6
3. Assisted VENOUS retUIN .........cooi i ) e mmnn e s e e s s mmne e e e e s s e mme e s s s s e 6
3. MONItOriNg ..o e e 7
310  Anticoagulation.........cccceeeie i ssir b b e er e rerererenernrernenennnnnnnnnennnnnrenenedernnenenenene 7
3.1 Temperature CONLrol ............oooooeiiiiii i e s s e gine e be e e e e e e eessesessssnsssnsnsssssssnsnsnssnssnnnnnnnnnnneedensnnnnnnnnnes 7
B |~ T U o o1 [T P S OSSR SUPRRR AT 8
B By | T = - Ve (1 o 2R TR 8
3.1 Emergency re-initiation of bypass .......cccccccod i i frn e e 9
4 (D ToT o] 04 L= g = 1 o T e A 9
41 Completion of the Checklist.............. e e 9
4. Retention of the checklist ............ . e 9
4. 1= 1o T o =1 - A 10
4. Operator's MANUALS ...t s smnn e e e e smmne e e e e e s s s smmnn e e e nene frmnnnnneenas 10
5 Devices or equipment not part of the extracorporeal circuit.........cccccoviieeeeiirnniiniccccccec e 10
© ISO 2006 — All rights reserved iii


https://standardsiso.com/api/?name=d33e82056ba8b36ca29b392a3ae8ca17

ISO/TS 23810:2006(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bod

ies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

established has the right to be represented on that committee. International organizations
non-goverhmental, in liaison with ISO, also take part in the work. ISO collaborates closely with
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ftask of technical committees is to prepare International Standards. Draft International Standa
the technical committees are circulated to the member bodies for voting. Publication as
Internationgl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

In other cjrcumstances, particularly when there is an urgent market requirement for such documents
technical gommittee may decide to publish other types of normative document;

— an ISOQ Publicly Available Specification (ISO/PAS) represents an agréement between technical experts
an ISQ working group and is accepted for publication if it is approved by more than 50 % of the memb
of the |parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a techn
commiittee and is accepted for publication if it is approved by 2/3 of the members of the committee cast

e years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
confirmed,|it is reviewed again after a further_three years, at which time it must either be transformed into
Internationpl Standard or be withdrawn.

Attention i$ drawn to the possibility that'some of the elements of this document may be the subject of pat
rights. ISO| shall not be held responsible’for identifying any or all such patent rights.

ISO/TS 23B10 was prepared by-Technical Committee 1ISO/TC 150, Implants for surgery, Subcommittee SQ
Cardiovasgular implants and extracorporeal systems.
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Introduction

This Technical Specification is proposed for provisional application so that individuals and/or p

rofessional

groups who operate extracorporeal circulation equipment (i.e., perfusionists) may gather information and
experience of its use in practice. This checklist, or a reasonable equivalent, should be used before initiating
extracorporeal circulation. This checklist is a quideline that users are encouraged to modify to accommodate

their products and/or equipment are/is being used according to the plrposes for which they ar
in accordance with the Instructions for Use. This Technical Specification is feasible because ¢
elop checklists by professional groups (see Clause 2). The evolution of these checklists into g

be¢n used clinically in a variety of concepts in the last\50 years and the equipment, techn
applications continue to evolve. While much technological advancement in devices and techr

to be used

acorporeal
otential to
nality may

FCC. Both
assurance
b designed
f efforts to
Technical
nation and
ecification,
nology has
ques, and
iques has

ocg¢urred during this time, the fundamental purpose of\ECC remains unchanged. Thus, generic chegcklists are

applicable to several modalities of ECC (see Clausgé*1) and may be customized by clinicians for s
depending on institutional or physician-mandated~applications. The acceptance into general prac
redommended guideline is most reasonably assured if those who must put such guidelines into use]
comsensus agreement on key issues to_be-covered in a checklist. The benefits to be gained

reduction in errors when a variety of ECC equipment is used clinically. Finally, this Technical Speci
an| important niche in improving patient safety since no regulation or standard exists in th
prgoperative checklists for ECC equipment.

pecific use
tice of any
can reach
assume a
ication fills
e area of
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TECHNICAL SPECIFICATION

ISO/TS 23810:2006(E)

Cardiovascular implants and artificial organs — Checklist for
preoperative extracorporeal circulation equipment setup

1

Th

cafdiopulmonary bypass (CPB), extracorporeal membrane oxygenation (ECMO), cardiopulmong
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3.1

341

Scope
s Technical Specification covers activities performed by perfusionists during equjpment set

PS), left or right heart bypass (LHB, RHB) and venovenous (VV) extracerporeal suppo
nsplantation. These checklist items should be considered for assuring verification that the
ices or systems have been set up correctly. This checklist is comprehénsive by design ar
dified by each institution in order to conform to specific procedures or institutional practice.

Normative references

following referenced documents are indispensable for ‘the application of this document.
rences, only the edition cited applies. For undated references, the latest edition of the
cument (including any amendments) applies.

W

erican Academy of Cardiovascular Perfusion (Allentown, PA): Standards of practice. Proc.
rdiovasc. Perfusion 1987, 8, pp 272-274

erican Society of Extra-Corporeal Technology (Reston, VA): Pre-bypass perfusion safety
fusion Life 1990, 7, pp 76-77

erican Society of Extra-Corporeal~Technology (Reston, VA): AmMSECT Perfusion Checklist, U
SECT Quality Committee, 2004

pbnymous: Anesthesia apparatus checkout recommendations, 1993, [Source unknown, but er
erican Society of Anesthesiology and U.S. Food and Drug Administration]

Requirements
Patient information

1~ Patient interviewed

ip prior to
ry support
t for liver
bquipment,
d may be

For dated
referenced

Am. Acad.

checklist.

pdated by

dorsed by

The patient shall be interviewed and/or the patient’s records shall be reviewed, as per hospital protocol.

3.1.2 Patient identity confirmed

3.1.21 The patient identity shall be confirmed from the patient’s chart and with the circulator
verified.

3.1.2.2 Other methods for patient identification may be used per institutional protocol.

© I1SO 2006 — All rights reserved
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3.1.3 Maedical record number transcribed and verified

The hospital identity number for the patient shall be crosschecked with the patient’s medical record and shall
be recorded on any chart work associated with the procedure.

3.1.4 Allergies verified

The patient’'s medical record shall be reviewed to determine whether the patient has any known or reported
allergies and such information shall be recorded on any chart work associated with the procedure.

3.1.5 Blgod bank number verified

3.1.51

checked b

3.1.5.2

3.1.6 Blqod type, antibodies verified

The patient’s blood type and possible antibody status shall be reviewed by reading laboratory reports in

patient’s ¢

3.1.7

The patient’s medical chart shall be reviewed before the procedure\to determine vital statistics (e.g., heid

Ch

weight) or

3.1.8 Prgcedure verified

3.1.8.1

medical indlication or surgical procedure.

3.1.8.2

3.1.9

3.1.91

modificatigns/changes in orderctareperate and use the products safely.

3.1.9.2

3.2 Sterility/cleanliness

3.21

Instructions for Use read

Co

The identity of all designated blood bank products shall be matched to the patient apnd-.doul
pfore administration to the patient or into the extracorporeal circuit.

The number of units of blood available shall be confirmed.

nart before the procedure.

prt reviewed

Bny other relevant information that could affect performance of extracorporeal circulation.

The patient's medical chart shall be reviewed before the procedure to determine the inteng

The procedure shall be confirmed with the surgeon.

The user shall understand the manufacturer’s Instructions for Use and be aware of any curr

This shall be done before the products are used, including the preparation period.

mponents checked for package integrity/expiration dates

the

ht,

ed

ent

All component package and labelling shall be visually inspected prior to assembly to verify sterility.

3.2.2 Lot numbers

Lot numbers of components (oxygenator, reservoir, circuit) should be recorded as well as identification of the
pump console.

3.2.3 Equipment clean

Re-usable equipment shall be verified to be blood-free and clean prior to assembly.

© I1SO 2006 — All rights reserved
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3.2.4 Heat exchanger(s) leak-tested

The water phases of all heat exchanger components shall have water source(s) connected with

circulating

water and visually verified to be free from water leakage into the blood pathway(s) prior to adding fluid priming

volume.

NOTE Pressurized air without decay may be used as a method of verifying heat exchanger water phase integrity.

3.2.5 Maintenance

Ve Ify ﬁ Idt d“ cquiplllw It ildb lJUUII Illd;l Itd;l IUUI dbbUlu‘il Iy tU Iial qudbtulcl’b ICL;UIIIIIIUIIUldt;UI 1S.
3.3 Pumps [all pumps used with subsystems including vent(s), cardioplegia,and s
3.3.1 Electrical

3.3.1.1  Power cord(s) connection(s) secure

3.3.1.1.1  All electrical power cords shall be verified to be securely connected to the appropr
souirce(s).

.3.1.1.2  All electrical power cords shall be routed in such a manner as to minimize the risk of
disgonnection from the power source.

.1.1.3  All electrical power cords shall not compromise.patient electrical isolation.

3.3.2 Batteries charged and functional

ucker(s)]

ate power

nadvertent

3.321 All battery-powered devices shall beerified to be charged and each device shall be verified to be
functional.

3.32.2 All battery-powered devices(shall be verified to be sufficiently charged and each devi¢e shall be
velified to be functional by disconnecting the AC power source.

3.3.3 Speed controls operational

3.3.31 The pump(s)-speed control(s) shall be turned to high speed and returned to low speed while
comfirming proper response, including correct direction of pump rotation.

3.3.3.2 The pump(s) reverse mode shall be checked for functionality by turning the switch to the reverse

mdde and verifying operational effectiveness. Correct roller pump direction shall be verified before U

3.3.4 Rollers rotate freely

Se.

The @bility of each roller to rotate freely shall be verified by manually rotating the rollers, before pla
in {he Toifer pump housing, to confifm freedom of motion and absence of jammed bearings. Tubir
verified to be free of kinks or torsion.

3.3.5 Pump head rotation smooth and quiet
3.3.5.1 All pumps shall rotate smoothly after tubing has been installed.

3.3.5.2 All pumps shall rotate quietly when filled with fluid during recirculation.

© I1SO 2006 — All rights reserved
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3.3.6 Occlusion(s) set

The degree of occlusion of all roller pumps shall be set properly to assure effective displacement, low trauma,

and low sp

allation.

3.3.7 Flow probe(s) in correct direction and calibrated

Flow probes shall be installed in the tubing in the correct direction, calibrated and verified to be working

properly.

3.3.8 Flg

Flow rate i
used.

3.39 Ho

Tubing ho
slippage o

3.3.10 Se

All electric

correct terfinals and to be functional.

3.3.11 Co

The centri

electrical mounting on the pump console.

3.3.12 Pu
All pumps
3.4 Car

3.41 So

Solutions
within expi

3.4.2 Abpence of water-to-blood leaks

The cardig

w rate indicator correct for patient and/or tubing size

hdicator(s) shall be appropriate for the patient’s size and verified to conform to the tubingcsize be]

ders secure

ders on the inlet and outlet sides of the roller pump housing shall be sécure to prevent tub
movement within the roller pump head.

'vo regulated connections tested

al or mechanical connections controlling pumps shall be verified to be securely connected to

upling of centrifugal pump

ugal pump shall be tested for secure mechanical position for proper magnetic field coupling &

mp function

5hall be tested and verified to be properly functional.
Hioplegia

ution(s) checked

ised for myocardial preservation shall be verified to be of proper composition, temperature, §
ry date.

plegia delivery system heat exchanger water compartment shall be tested before priming 3

ng

ing

the

nd

nd

nd

verified to

hedegk-free

3.4.3 System debubbled

The cardioplegia delivery system shall be free of air bubbles after fluid priming.

3.4.4 Leak-free after pressurization

The cardioplegia delivery system shall not leak under pressurization to clinically relevant pressures.

© I1SO 2006 — All rights reserved
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3.5 Gas supply

3.5.

All

3.5

All

1 Gas line(s) connection(s) secure

sources of gas supply to the circuit shall be verified to be secure.

.2 Source and appropriate connections of gas(es) verified

gas supply lines shall be verified to be connected to the appropriate sources.

Th
rar

3.594 Hoses leak-free

A

3.5.5 Gas exhaust unobstructed

Th

eqliipment or materials.

3.5'.3 Flow meter/gas blender functional

b gas flow meter and gas blender shall be tested at high and low gas flow settings and over
ge of gas mixtures to be used.

hoses and tubing used to deliver gas to the extracorporeal circuit shall be verified to be leak-free

b oxygenator gas exhaust pathway(s) shall be verified visuallyand tactilely to be unobstructe]

3.

Anj device or tubing configuration connected to the oxygenator gas exhaust and intended to remo
angsthetic vapors shall be verified to be leak-free and operating properly.

3.

An

3.9.8 Operating pressures for.gas sources

Prq

3.6

3.6.

Al
ap

.6 Inhalational gas scavenge line functional

.7 Gas sensor

inline oxygen analyser should be used-in the gas delivery tubing to verify proper gas mixtures.

per operational pressures.should be verified for all gas sources.
Components

1 Connections/stopcocks/caps secure

tubing“connections, stopcocks, sterile caps or accessories shall be verified to be securely g
bropriate components.

the entire

d by other

Ve residual

ttached to

3.6.2 Appropriate lines clamped and shunts closed

Tubing or shunts intended to be clamped shall be verified to be securely clamped.

3.6.3 Tubing direction traced and correct

All

tubing shall be manually traced to verify correct direction of intended blood/fluid/gas flow.

3.6.4 No kinks noted

All

tubing shall be verified to be kink-free.
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3.6.5 One-way valve(s) in correct direction

All one-way valves shall be verified to be assembled in the correct direction.

3.6.6 System debubbled

All system components and tubing shall be free of visible bubbles. A carbon dioxide flush may be used as an
aid to debubbling. If this technique is employed, completion shall be verified.

3.6.7 Leak-free after pressurization

All system|components and tubing shall not leak fluid during fluid recirculation and pressurization.

3.6.8 Patency of arterial line/cannula verified

The systeric flow tubing shall be verified to be in unrestricted continuity with the patient’s arterial circulatior}.
3.7 Safety mechanisms

3.7.1 Algrms operational, audible and engaged

3.711 All alarms or alerts shall be turned on and verified and tested-t{g, be functioning properly according
to the manufacturer’s Instructions for Use.

3.71.2 Audible warning devices shall be set to sound at appropriate levels according to institutional
protocol.

3.7.2 Arterial filter/bubble trap debubbled

The arteridl filter or bubble trap in the systemic flow life shall be bubble-free after fluid priming.

3.7.3 Cardiotomy/hard-shell venous reservoir(s) vented

All hard-shell reservoirs intended to he‘wented to atmosphere shall be verified to be properly vented to
atmosphere.

3.7.4 Venous line occluder(s).calibrated and tested

Electromeg¢hanical venous-tubing occluders shall be calibrated and verified to be functioning appropriately.

3.7.5 Deyices securely attached to console

All compoments '0fthe circuit shall be securely attached to holders and secured on the extracorporeal system
console.

3.8 Assisted venous return

3.8.1 Cardiotomy positive pressure relief valve tested

Positive pressure relief valves either integral or attached to the hard-shell cardiotomy/venous reservoir shall
be tested.

3.8.2 Negative pressure relief valve unobstructed

Negative pressure relief valves either integral or attached to the hard-shell cardiotomy/venous reservoir shall
be tested.

6 © I1SO 2006 — All rights reserved
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3.8.3 Vacuum regulator tested

The device used for regulating the degree of vacuum within the hard-shell cardiotomy/venous reservoir shall

be

verified to be functional over appropriate ranges.

3.8.4 Pump head and bypass tubing operational when using kinetic-assisted venous drainage

3.8.4.1 The operational speed control and function shall be verified.

3.8.4.2 The correct flow probe direction shall be visually verified.

3.84.3 All bypass lines shall be verified to be debubbled and clamped.

3.9 Monitoring

3.9.1 Temperature probes in place

The location of all temperature probes (patient and circuit including water solrces) shall be verifigd to be in
place and functioning.

3.9.2 Pressure transducers/monitors calibrated and on proper scale(s)

All|pressure transducers (patient and circuit) shall be verified-te be calibrated, on appropriate scales, and
funlctioning.

3.9.3 In-line sensor(s) calibrated

Allfin-line sensors (e.g., blood/gas, chemistry, oxygen* saturation, haemoglobin/haematocrit) shall bg calibrated
ang functioning.

3.9.4 Oxygen analyser calibrated

Oxlygenator sweep gas analyser shall_be calibrated at low and high (e.g., 21 % and 100 % oxygen) delivery
valpes.

3.1

31
Th
31

Sy

0 Anticoagulation

0.1 Heparin time.and dose verified

e dose and time-of administration of systemic heparin anticoagulation shall be confirmed.

0.2 Anticoagulation tested and reported

btemic anticoagulation shall be confirmed, documented and verbally reported.

3.11 Temperature control

3.1

1.1 Water source(s) connected and functional

All water sources for circuit heat exchangers (e.g., oxygenator, cardioplegia) shall be connected and verified
to be circulating water appropriately.

31

1.2 Temperature range(s) tested and functional

All water sources for circuit heat exchangers (e.g., oxygenator, cardioplegia) shall be verified to be functional
over the full range of expected temperatures to be used.

© I1SO 2006 — All rights reserved
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3.11.3 Water lines unobstructed
All heat exchanger water lines (inlet and outlet) shall be verified to be unobstructed.
3.12 Supplies

3.12.1 Tubing clamps available

An adequate number of appropriately sized tubing clamps shall be counted and readily available to the
operator for the anticipated duration of the case.

3.12.2 Druygs available and properly labelled
3.12.21 All drugs that might be required to be administered to the patient shall be readily available.

3.12.2.2 If such drugs are pre-drawn into syringes, the syringes shall be clearly labgelled with the dfug
name and [dosage.

3.12.3 Solutions available

All intravephous solutions (e.g., crystalloid, cardioplegia) that might be required to be administered to the
patient sh3ll be readily available.

3.12.4 Blqod products available

All blood products that might be required to be administered 0 the patient shall be verified to be readily
available.

3.12.5 Sampling syringes/laboratory tubes and supplies available

Syringes in appropriate sizes and laboratory sample tubes/supplies shall be available for the number of
anticipated uses.

3.12.6 Inhalational anaesthetic correct

The anaesthetic vaporizer shall be Verified to be correct.

3.12.7 Vaporizer operational and filled

The anaesthetic vaporizér.shall be verified to be operational and filled with the appropriate anaesthetic.
3.13 Backup

3.13.1 Hapd-cranks available

Manual hand cranks to operate systemic and other pumps shall be readily available in the event electrical
power is interrupted.

3.13.2 Emergency lighting available

Portable lighting (e.g., flashlight) shall be readily available and tested for proper function in the event room
lighting is interrupted.
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