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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (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, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The development of this part of ISO 5841 was prompted by the concern of clinicians over the variety
of apparently similar but incompatible pacing leads of the low-profile in-line type. (Because the major
diameter of such leads is 3,2 mm, these connectors were frequently referred to as “3,2 mm” leads.)
The purpose of this part of ISO 5841 is to specify a standard connector assembly, IS-1, to allow leads
and pulse generators from different manufacturers to be interchangeable. The safety, reliability and
function of a particular connector part are the responsibility of the manufacturer.

Annex A gives a test method for lead connector impedance.

Annex B provides a rationale: it is recommended that this annex be read before usingthis part of
ISO $841 so that the user is informed about its limited objectives.
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Implants for surgery — Cardiac pacemakers —

Part 3:
Low-profile connectors (IS-1) for implantable pacemakers

WARNING — Do not use the connector cavity specified in this part of ISO 5841 if the implantable

pulse generator is capable of introducing dangerous nonpacing signals (€.g. defibriliati

thrd

1

This
lead
relaf

Oths
ISO

not 4
and

This

ugh an IS-1 connector (see 4.3.3).

Scope

part of ISO 5841 specifies a connector assembly to be used to connecbimplantable
5 to implantable pacemaker pulse generators. Essential dimensions and performance re
ed to connector fit are specified, together with appropriate test méthods.

r connector features such as fastening means and materialS)are not specified in 1
b841. This part of [SO 5841 is applicable only to the form andfit of the connector assemb
iddress all aspects of functional compatibility, system perfermance or reliability of dif]
pulse generator assemblies.

by t

in IS0 14708-2.

NOT
and
2
The
indi{
refel

ISO

3

For fhe purposes of this document, the terms and definitions given in ISO 14708-2 and the foll

3.1

part of ISO 5841 supplements ISO 14708-2 only ford¢hose pacemaker components which
eir labelling to be fitted with an IS-1 connector assembly part. It does not replace any re

Pacemaker connector assemblies not.complying with this part of ISO 5841 may be safe
ay have clinical advantages.
Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (including any amendments) appli

14708-2, ImplantSfor surgery — Active implantable medical devices — Part 2: Cardiac paq

Terms and definitions

on signals)

pacemaker
quirements

his part of
ly, and does
ferent leads

are claimed
quirements

and reliable

ent and are
or undated
bS.

emakers

wing apply.

connector assembly
assembly consisting of a lead connector and a connector cavity for the electrical and mechanical
connection of a lead to a pulse generator

3.2

lead connector

that

Note

part of the connector assembly attached to a lead

1 to entry: See Figure 1.

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=83fb47e061f93c962e4ee7a13ba76166

ISO 5841-

3.3

3:2013(E)

connector cavity

that part of

the connector assembly attached to the pulse generator

Note 1 to entry: See Figure 3.

34
sealing rin

g

circumferential barrier intended to maintain the electrical insulation between electrically isolated

parts of the

3.5
seal zone
surfacein th

3.6
connector
tool for assg

connector assembly when implanted

e connector cavity on which one or more sealing rings on the lead connector are intended to

cavity GO gauge
ssing the ability of a connector cavity to accept a lead connector of maximum size

Note 1 to enffry: See Figure 5.

3.7
lead conne
tool for assg

ctor GO gauge
ssing the ability of a lead connector to be inserted into a,dennector cavity of minimum

Note 1 to enfry: See Figure 2.

3.8
lead conne

ctor ring

(for abipolarlead) outermost conductive element of the lead connector intended to contact the outert

conductive

3.9

lead conne
(for a bipol
contact wit

3.10
lead conne|
(for a unipq

element of the connector cavity

ctor pin
hr lead) innermost conductive elément of the lead connector intended to make elect
 the innermost conductive element of the connector cavity

ctor pin
lar lead) conductive element of the lead connector intended to contact the innermos|

only) conductive element ofthe connector cavity

3.11
ring set sci
set screw in

4 Requi

ew
a bipolar~connector cavity which is intended to contact the lead connector ring

bear

Size

mnost

rical

t (or

rements

4.1 General

The test methods provided for the performance requirements that follow are type (qualification) tests.
Equivalent test methods may be used. However, in the event of a dispute, the test methods described in

this part of

ISO 5841 shall be used.
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4.2 Lead connector
4.2.1 Design requirements

4.2.1.1 Sealing rings

At least one sealing ring shall be provided in each of two sealing-ring zones on the lead connector and
located as specified in Figure 1.

Dimensions in millimetres

5.08 +025 914 +0 26 >18
/ 1,02 0,2
9
22,5 >9 /
e d
/ 3,05 +0,13
i N
<1 1
B
-y / i1
I —F
A N > c
= B - o =
i |3 :
# / S 0,56 0,20 7 <
A b m —
b S| 8 N m|
S ~| 50'5 g ©
o &

[Y—

Key

1 lgad connector ring on bipolar leads

a  (Jptional tooling mark zone.

b (ptional index mark alignment zone.

¢ [Jeading edge of first sealing ring*of second seal set.

d  Sealing ring zone. Sealing rings as shown are for illustration only and are not restricted as to shapg, size or
rumber.

e (lentreline of first sealing ring of first seal set in its undeflected position.

fIf the section betwéeen datum A and datum B is rigid, these two diameters shall be concentric withjn 0,13 mm.

g Zone in whichsthe (3,1 # 0,3) mm diameter applies.

h The diameter dimensions of the soft sections of the lead may be determined as the mean value of three
reasurements taken at locations oriented approximately 120° apart around the principal axis of the lead
gonnector.

i rexk sharpcorner.

Figure 1 — Lead connector

4.2.1.2 Dimensions

The lead connector shall have the dimensions specified in Figure 1.

4.2.1.3 Lead connector: Electrode continuity and function

The lead connector pin shall be in electrical continuity with the stimulating electrode of the lead.

© IS0 2013 - All rights reserved 3
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The lead connector ring, if used, shall be in electrical continuity with an electrode having pacing and
electrogram-sensing functions and which is other than the electrode that is in electrical continuity with
the lead connector pin.

4.2.2 Performance requirements

4.2.2.1 Maximum insertion and withdrawal force of lead connector GO gauge

As shipped, the lead connector shall fit completely into the lead connector GO gauge specified in Figure 2
withamaximum insertion and withdrawal force of 14 N and shall conform to the requirements of Figure 1.

4.2.2.2 Ellectrical impedance between conducting parts

The minimu
the sealing 1

4223 D

Securing m
withdrawal

m electrical impedance between conductive elements intended to be electrically insulate
ings shall be 50 k€. Compliance shall be determined by the test method described in Ann

bformation due to set-screw forces

echanism forces shall not deform the lead connector to the extent that insertion
forces are excessive.

Compliance
conforms t

shall be determined as follows. Insert the lead connectgryinto a connector cavity W
Figure 3. Fasten the lead connector in the centre of zénes 6 and 7 (see Figure 3) by

M2 set screfws with cup point at a torque of 0,15 N-m * 0,01 N-m. Fhen retract the set screws. The

connector

ithdrawal force shall not exceed 14 N and shall comply with the insertion and withdr

force requiement as specified in 4.2.2.1.

4.2.2.4 Effect on unipolar lead connector of ring set’screw of bipolar connector cavity

The ring set

Compliance
electrical ful

4.2.3 Mai

Marking sh

screw shall not affect the function of aunipolar lead.

hction of the lead has not been affected by carrying out the tests described in 4.2.1.3 and 4.7

d by
EX A.

and

hich
two
lead
hwal

shall be determined as follows. Carry out the test described in 4.2.2.3 and then check thalt the

2.2,

king

i1l be permanent and légible.

Thelead comnector shall be rarked with the symbol “IS-1” as shown in Figure 4, with the size approp

for the coni

ector assembly part being marked.

For unipolalr lead cefinectors, each connector shall be marked with the letters “UNI”; for bipolar

connectors

An optiona

each connector shall be marked with the letters “BI” as shown in Figure 4.

index mark may be provided as an alignment aid. If such a mark is provided, it sha

riate

lead

'll be

located in z

2 1o 3 I~ 2
UIIT O d5S SITUWIT TIT 1I'Ig UL C J.

4.3 Connector cavity

4.3.1 Designrequirements

The connector cavity dimensions shall be as specified in Figure 3.

4.3.2 Performance requirements

4.3.2.1

Insertion: Connector cavity GO gauge

The connector cavity shall accept the GO gauge specified in Figure 5.

4
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4.3.2.2 Maximum insertion force: Gauge pin

ISO 5841
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Inthezonedesignatedas5inFigure 3, the cavity shallacceptagauge pin withadiameter of (2,7 _%'007 ) mm,

with a finish not exceeding 0,4 pm. The force required to insert the gauge pin shall not exceed 9 N.

4.3.3 Marking

The pulse generator shall be marked with the symbol “IS-1” as shown in Figure 4, with the size appropriate
for the connector assembly part being marked.

Thi
sign

Key

marking shall mot be appiied if the pulSe generator 1S capabie of Introducing dangeroup nonpacing

hls through an IS-1 lead connector.

+0,01

®2,12 0

i\

Dimensions in millimetres

vent hole

+0,01

2,794 -0,013

+0,03 +0,13
546 0 2 0
9,15 +0,03 (5,72 +0,13
22,3 0,08

Ra 0,8 /

80,013

Surface roughness on all bore diameters shall be Material: poly(methyl methacrylate).

© IS0 2013 - All rights reserved
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Dimensions in millimetres

9,15 +0,15 <17
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- \
(=)
pic
+1 En
LN e
™ o
o +1
© [e=]
~
i
©
Key
a Stabilization zone 1.
b Seal zohe 2 for lead connector sealing rings.
c Seal zone 3 for lead connector sealing rings.
d When lpad is locked in place, lead axis shall not be displaced from connector cavity centreline by more than
0,10 m.
e Zone 5 ffor gauge pin insertion force requirement.
f Lead cqnnector ring contact zone 6. (Diameter dimension does not apply to spring contacts.)
g Lead cqnnector pin contact zone 7. (Diameter dimension does not apply to spring contacts.)
h Break gharp corner.
i Zone 2 ponly.
j Zone 3 pnly.
NOTE1 The entry to the connetCtor cavity should include a transition (i.e. chamfer, counterbore, etc.) in ¢grder
to minimize peal distortion when inserting the lead connector into the connector cavity.
NOTE2  The minimum-cavity depth of 5 mm occurs when zone 2 is at the minimum tolerance and zone 1 is 2 mm.

Figure 3 — Connector cavity

© ISO 2013 - All rights reserved
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|1S-1

Figure 4 — Symbols/letters for designating connector asSembly parts

Dimensions in millimetres

|~ 0,008[A-B
S
S 0,8 L5° £3° 3x <
< > ,
3 N
= A 0.8
s ovs/ ®3.4 -0.01— V/ /
= 0,3 +0,1 - l
=KX=}
! 30945° —
A
S| 5,43 £0,03 914 +0,03 3,3 +0,03 12,7 0,8
56 +1

Key
a  Knurled.

Figure 5 — Connector cavity GO gauge
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Annex A
(normative)

Lead connector electrical impedance test method

A.1 General

This annex|describes the test to be employed to determine compliance with 4.2.2.2. This.is\a fype
(qualificatign) test and is not intended to be used as a routine production test. The manufacturer may
use equivalpnt test methods. However, in case of dispute the following test method shall prevail.

A.2 Spedimen preparation

Lead conneftors for the test shall be in the condition as shipped to the custonien

A.3 Reagent and materials

A.3.1 Test cavity, simulating a connector cavity constructed in' compliance with Figure A.1 with
provision fdr offsetting the axis of the lead connector under testby 0,10 mm.

A.3.2 Saline solution, approximately 9 g/l at 37 °C = 5 2

A.3.3 Testsignal.

Frequency:|one frequency between 50 Hz and. 120 Hz;

Voltage: ong voltage between 100 mV RMS and 250 mV RMS.

A.3.4 Ele¢trical impedance-measuring device.

A.3.5 Refgrence electrodewith minimum area of 500 mm?2.

A.4 Prodedure

A.4.1 Imnperse‘the test cavity (A.3.1) in the saline solution (A.3.2). Insert the lead connector (see[A.2)
into the cavity; ensuring that no air bubbles are trapped and that the lead connector axis is offset 0,1 mm
relative to thetestcavity axis-Donotimmerse distal conducting partsinthe saline solutionIfa unipolar

lead connector is being tested, remove a cap screw (see Figure A.1) from the ring zone of the test cavity.

A4.2

A.4.3 Measure the electrical impedance at the start of the test and after 10 days.

A4.4 Imp
a) pinand
b) pinand
c)

8

edance shall exceed the requirement in 4.2.2.2 between the:
ring;

saline solution;

ring and saline solution (bipolar only).

Immerse the reference electrode (A.3.5) in the saline solution not less than 50 mm from the test cavity.

© ISO 2013 - All rights reserved
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Dimensions in millimetres

+0,013

® 2,78 0
' © | 20,064

O] 2006% [ A
0,8/]0.8/

+0,013

2,9
$353 0

201,82

>

Key
set screw, M2 (stainless steel)
cap screw (polyacetal)

seal (silicone)

connector block (stainless steel)

Ul s W N

housing (epoxy)

Figure A.1 — Lead connector impedance test cavity
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Annex B
(informative)

Rationale

B.1 Need for connector standard

NOTE T
requirement

Clinicians h
apparently

and, therefi
of the conn
hasledtot
assembly, a
chamber m
the output

due to the s
signals fron

Adaptors h3
assemblies.
in the syste

his annex provides a historic rationale for this part of ISO 5841, including reasons for\spé¢cific

ave observed that the constructional differences between connector assemblies that are
similar may lead to pulse generators and leads being connected which do hot seal properly
re, form an unreliable pacemaker. A standard connector assembly reduces the likelilhood
pction of incompatible leads and pulse generators. The development{of smaller pacemalkers
e need for low-profile connector assemblies. By including both terfinals in one connector
substantial reduction in the size of the pulse generator is accomplished, particularly in dual-
bdels. With faulty or damaged sealing, the sensing of intracavdiac signals may be impajred,
pulse amplitude may be reduced, the pulse generator battery may discharge more rapidly
hunting effect of leakage and, in the case of dual-chamber{pacemakers, may result in voltage
1 one connector assembly inhibiting the function of theyother (i.e. cross-talk).

ve been supplied for many years to allow connegtion between dissimilar styles of conngctor
However, adaptors add complexity to the clinical procedure, as well as another component
m with the potential to fail, and therefore theneed for them should be minimized.

During the
implanted i

period of sgveral years, as clinicians should be.aware. These leads may require either pulse genera
of different{dimensions or with seals in the connector cavity, or it will be necessary to adapt a conng
cavity complying with this part of ISO 5841 to the implanted lead. The adaptor requires an IS-1

connector

B.2 Sele

The decisio
installed on
therefore, 4

To allow m
provided re

time of transition to full use of the IS-1(Connector assembly, the number of leads currg
patients which do not conform te/this part of ISO 5841 will gradually decrease oy

ently
rer a
tors
ctor
lead
one end and an appropriately-configured connector cavity on the other end.

ction of basic deésign concept
h on a basic desigh concept has focused on the sealing mechanism. The sealing element

the lead confiector. Provision of seals on the lead permits a smaller connector cavity
smaller pulse generator than would be possible with seals in the connector cavity.

b are
and,

hnufacturers options with regard to the specific sealing ring design, no requirement;
garding the specific configuration or material of the seals.

are

The provision for inclusion of seals within the connector cavity was considered as a means of allowing
for backward compatibility with already existing lead connector designs. This was ultimately rejected
because of the effort that would be required to specify fully a system with backward compatibility. It is
recognized that such backward-compatibility designs will be left to the manufacturer.

B.3 Rationale for specific clauses

Clause 1 Scope

Functional compatibility between leads and pulse generators is also determined by other aspects of the
pacemaker, such as electrode area and the nature of its contact with tissue. Fastening methods are not
specified in this part of ISO 5841, so as to allow manufacturers to explore new methods of ensuring contact

10 © IS0 2013 - All rights reserved
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