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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

Medical devices, that are part of the fluid path for delivery directly into circulating blood or are connected
to those devices (such as administration or extension sets), include a risk of delivering particulate matter to
the patient’s body.

These particulates can be created or transferred to the devices during the production or application of those
devices and can cause a variety of severe and fatal harms to patients (such as phlebitis, pulmonary emboli,
pulmonary granulomas, immune system dysfunction, pulmonary dysfunction, infarction and death).

All parenteral products contain such particulate matter, as it is technically impossible to produce and use
these devices without creating or transferring these particles to the devices. This is considered in technical
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Technical Report ISO/TR 8417:2024(en)

Risk management of particulate contamination for devices
with intravascular access

1 Scope

This document

— provides information on the determination of particulate loads;

— repofts on established methods for a comprehensive risk analysis on potential patticle solirces and
relat¢d risks in design, manufacturing, and application of devices.

This docyment is applicable to medical devices that are used to provide intravenpus access to pptients to
deliver liquids.

NOTE For routes of administration that are not intravenous, the information #mthis document might He relevant
to assist in} the identification of sources of potential particulate contamination.

2 Refdrences

The folloyving documents are referred to in the text in such a wiay that some or all of their content cgnstitutes
requiremgents of this document. For dated references, only the edition cited applies. For undated r¢ferences,
the latest|edition of the referenced document (including ahy amendments) applies.

ISO 1497, Medical devices — Application of risk mandgement to medical devices

3 Terms and definitions
For the puirposes of this document, the terms and definitions given in ISO 14971 and the following ppply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses

— ISO (nline browsing platferm? available at https://www.iso.org/obp

— IEC Hlectropedia: available at https://www.electropedia.org/

31
particle
minute piece of matter with defined physical boundaries

[SOURCE]1S0\14644-1:2015, 3.2.1]

4 Risk management on particulate contamination

4.1 Application of risk management

Medical devices are designed and manufactured in such a way to eliminate or reduce the probability of
particulate contamination of the fluid path of the devices and other surfaces which are relevant for the
application of the devices.

To identify, assess and control the related risks, the general methodology of ISO 14971 is applied. Annex A
lists known sources of particulate contamination of medical devices.

© ISO 2024 - All rights reserved
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It is expected that medical device manufacturers create or update risk management files to include all
relevant and applicable risks from Annex A and implement feasible control measures.

4.2 Determination of particulate contamination

The particulate contamination of infusion sets, and their components and accessories are determined by
quantitative testing to assess initial particle loads.

To be able to verify the effectiveness of risk control methods, before or after potential changes, quantitative
or qualitative methods are commonly used.

Some of the applicable related methods are described in:

— IS0 8536-4:2019, A.2;

— European Pharmacopoeia 2.9.19, 2.9.20;
— US Pharmacopoeia 787, 788, 790, 1790;
— Japarjese Pharmacopoeia 6.07, 6.06;

— ISO/TR 19727.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Examples for hazards and risk control options related to
particulate matter

Table A.1 shows example for hazards and risk control options related to particle matter.

© IS0 2024 - All rights reserved
3


https://standardsiso.com/api/?name=117b0d90d095eaf22d19b2a4df21c22b

2024(en)

ISO/TR 8417

9.10J9( paUOIIUAW SWIAI
9Y3 19402 s{o.13u0d J1a1jddng
Ja1ddns e £q puas

3uraq sdeq ajdwes ajeaedas

Anq

Ul paIaAL[dp STIeY) [BLIdleW
meu 10j Auedwod 11odsueny
913 3e saanpado.ad ddue.aea[d
aul[ pue 3uruea[d pajusawWINIOg
(suonyoadsut

spoo3d Surwooul J193je pajiod
-SUEB.) [eLI93eW SI 93€1S Y2IYyM
ut ‘sSeq jo 3uisopo /3uruado
‘woym Aq ‘a1aym) Surpuey
[el19)eW 10 S8.INPad0.Id

sy /syuaw

-aammbaui payyioads Af1adoad
uonpuod 93e.103S

J10J suonealy1oads [eoruyda],
sjuawaaade A3fen))

syipne aa1jddng

(s13yddns pue syred usamiaq
wosLiedwod pue Suriojiuowt
10J) uoreujwWejuod ajenonred
uo'wonodadsur urwoou]

sjuau
-odwoo jo Suiddeq ajqnoq

JaInjpoejnuew 03 J0puaA
wo.j uonyeirodsueay/urddiys

(sSeq
[Buruado) Surdwes

e, pajeurweluo),

3uisod
s[eLIalew
spoo3 pue saard
-dns 1940 [0.13U0 JUIIDIINSU]

spooS Surwod
-ut /Suiseyd.and

juawdinba a10j

(Surpnour,

woJj syusuwa[a-9[qeorjdde aag
(8urfoa43urjo02)

8uissaoouad uoisnaixodsod ay3
pue auIyoBW UOISNIIXd aY2.10]
sea.e ajeaedas - (‘039 UI00L
UEea[d) JUIWUO.IIAUD PI[[0.1IUG))
unno 10y sape[q

paurejurew Aprengdau ‘dieys
pesy

uoIsn.IIXa ‘sjool quawdinba

UO0[}09[S [BLIdIB]
I93em Su1jood

peay uolsn.xyg
sjuawldas aqny jo SunIn)
UOIST.I}Xd W1y J0J [[0 [[TYD

suononIsul Juruesy) JO 9oUBUSIUIRW pUE SUTUBS[) oY1 30§ walsAs uonenig sajepon.aed yieq Jerep) uoIsn.IXy
uo129(d.10j [013U0D
BJIawWed/sypayd [ensip m:MEm\M mozm\éou
sauryoew /ssaad Surpnow
98.1eyo o1fe1s-01109[0
mem:mE ..Emzum\w\ww— Jo 3urues[d pue dUBUNUIE £ ﬁmuMma wmuum_m
; : njjou ‘§-9) sired pagewe
-moiq ‘Sunyeys|’, Suruesr), sassad0.d Surp[now pajepijes (syred.doap 1 ) va 3 d
(s1ouun. A1ddns [er1ajew [etaydriad pioae) Suip[nowap si.ieg sired sulirey
j0y/sugisap ssq[.Jouunl.lo pinouw jo sy.ied Suraouwr saAnIppe sayed/sanuds
ssa] an.ds "a°1) uS1sap [00], (230 ‘yseyy) $399J9p I9A0 MO[J JIB [BUOI}DDIIPIU[) pue s[eLIa)eU JO U0I]D3[aS Yserd
juawdinba 10j doueU| [EJLI}9WO0d3 10J SHWI[/SIUdUW (030 woo.ua uea[n) sajed pue aul| s)jiode asea[a. p(noy
suoponIsul uiuea) | -ajurew aarreuapa.ld pynop -aa1nbau payioads Aj1ado.ag JULWUO0IIAUS pa[jo13uoy) | [ds ‘syaed Suraow jo ugisag S[0¢1 wo.j syaed [eI9N Suipnop
£ ssado.xd ssoyoxd hDu-‘-m.::Lﬂ.*-:ﬂE oYY
19)es a.anjoej ugisap uoneur
Surimjoeynuew ay) ut UI .10 J[9SH 3I1A3P [edIpaw dnouag aoanos sy

J0J uoneuriojuy

Sa.anseosul 9A1129}0.1d

9] Ul sa.anseaul 9A113910.1d

-nuew d9jes 10j saydeoaddy

901A9p dJes 10 saydeoaddy

-urejuod Jo a.anjeu.ro 9i.Inos

J91ew 3pnaed 0] pajefaa suonndo [013U0D YSLI pue sp.aezey 10j ajdwexy — 'V d[qeL

© IS0 2024 - All rights reserved


https://standardsiso.com/api/?name=117b0d90d095eaf22d19b2a4df21c22b

2024(en)

ISO/TR 8417

s[eLIleW

urdeyoed 10A0-1)9] 10j 98e.103S
pue sterrayew Jurdexoed
Surnyoedun 10j saanpasold
(uonyoas spood

durwoour 99s) s[errajew Sut
-3exoed 10j sjoayuood aariddns

9oueudUTEW [003 SUIIIND
SJUSWUO.I

GurdexJed ay3 uo sap1IRd
sapn

Sunurad ‘Sury

puesueedrjoads [eL1dlejy | -1Aud paj[o1i3uod ul Suidesoed -1ed Surjeaao Sunino toded | -[oqef ‘SuiSeyoeq
SSaUa[1ILIq
pue A[qeanp ‘£311893ur [er1ayewr
01300dsal y3rm UOIIBZI[1I9)S poylow pa ssaooad
J03je senradoud [eriarew jo -pualuI 9Y3 YIIM UOIIRZI[LISIS uonezififais ay3 £q pajoayje
uoIedyLIaA puetinoadsu] Surmorre sennradouad [erralep A[reofino Suraq [errale UOBZI[LIdIS
s[eAIaul
ajeridoadde ur sauryoew oueBUUIRW [eLI9lEW
Jo juawdinba paje[ar jo juowdmba (030 Sunyng) |  SItEd /s10faAu02 jo uoiseIqy
SUI9)SAS UOISIA SUOIY dUBUSIUIEW PUE FUIUED[) ugisap jurol pam Sunind aqny,
-B3S 3U11INd aqny Je WnNndep Juriemoys ‘yaed pingy oy Jojua (*p3o ‘sa8[nq Surpom
sdoys| e J0lpasn 3uraq .are patal(ly op sapnted pajeass moye| ‘Se[nIed|pajesouad Surpam
Ajquiasse Surinp urea.an (239 | 10u Op 3BY] SAJEJINS UO 22€[d dtuosenn ‘sapn.red juing)
oponred reryuajod 109319p 03| sAeay ‘S3[9q)$9p1A0Dp UonIe}I0d saye) A[quasse Jey) ‘Aem Suip[gm Surpuoq Juaa[os S9SS3D
sooe[d Sursjiom jo uorydadsuj| -suet)jo [eL1d3ew pue udisa( [ons ul saoejajul udisaq stgoryoauuod Jij-deus -0ad Ajquiassy
(uondnpo.ad uea|
‘sanyuenb ‘98e.a035) swail
ssa1801d-ur-310m Ja[0.1a10) soxoq ul Joquinu
suonendiuedipie adexped jo uoneziundg
pa[[eAe.) adue)SIq
sAem uonjeliodsuer) 2onpay suonendiuew
(saxo0q uo)IE> JO I9quINU pUE SIIUB)SIP suonefndruew jo JoquinN
smopj [ou| ‘sadnse[d) saoiaap uoneltod uoneysodsuer aziwiury saxoq uadQ uoney

-uos1ad pue [eLIajew ajeledag

-sue.) Jo [eLIdjew pue udisa(

S9X0( JO S.INS0[)

soxjoq ul Suraou syaed

-1odsue) [eurajuy

(spuey 309juIsIp pue
ysepn '8°9) suornesaad
aua18Ay [euos.ad

10J SUOI}ONIISU]

dd 10jJ SUOI}ONIISU]
suonoNIISuUI Surumon

mogy

[ouuos.ad ajeridoadde pue
swoo. Surumos ajeridoaddy
(030 speoy

ao1ed ‘[eryuagayjip aanssaad)
Suriojluow pue uoneI |14
agueyd

11ys 3e saanpadouxd umop adipy

sant

-[1oe] oY) jo-udisap/inoke]
juawdinba

pue s[eLI31e U Jo ad10Y)
S}0.13U0D

[EIUSWUOITAUS WOQLUES[)
soueIUo

WwoO0.I UBI[I 1€ Sew A3oHS
sauIyoewW jo JuISNOHy

(039 saanp

-900.1d utumos ‘Suriojruour)
saanpado.ad woot ues[)

1snp fsappnred auroqiry

uissaap
“gurymos areradoaddeuy

juswuo.arAuyg

Ayayes
J10J UOI}BULIOJU]

ssadoad
Surinjoeynuew ayy ur
S2.INSEaW 9A119310.4J

S$S900IU SUTIIIDBJITU e oY
Ul J0 J[9S]I 3D1A3P [eIIpaul
9} Ul Sa.INsSeawl 9A132930.1d

aanjoej
-nuew djes 10j sayoseoaddy

usisap
921A3p djes 10j saydeoaddy

uoneut
-WEBIUO0) JO 3INJBU 10 3IIN0S

dno.8 soanos ysry

(panuijuod) 1'V d[qeL

© IS0 2024 - All rights reserved


https://standardsiso.com/api/?name=117b0d90d095eaf22d19b2a4df21c22b

2024(en)

ISO/TR 8417

3nuap orjroads

a3 Aq pajedipuleIIuod

j0u j1 (19311 UO-ppE

Ue 9sN 10) SI9[1J YIIM

071 ‘Aydesdoriqrg
9Y) Ul padua.ajal
99 03 #-9€58 0SI

3uip1oooe s3as A asn

0] uoljepusiioday
S[oqe[ uo SYSLI
[enpisa.l doj 9dIApY
1911y o/m

$19S 10J suoljedIpur

03 Surp.oooe uone[jeds
aqn) dwind 1oj uoryoadsuj
suonn[os

s3nup papuaiul ,oWaIIXd,
pue aanyejuasaidaiysowr
yam satpnis Lyjiquedwo)
asn a10jaq

(s310d-3a1ul J9pISUOD OS[E)
[eL1o3ew wnjdas Jaurejuod AJ
u8isap ay1ds

(paroadxa Sureq sazis
9[on.ed ayy 03 Suip.odoe
sanadoad Suriayfly Jueaaa.
JOPISU0D) 9SIMISYI0 Pajed
-1pUl 30U 219YM S.I93[1J 3S()
SI93{1j duIfUI Jo douasaxd

uofye[reds aqny duing
saonnared/3uniop
Suneauo 48nap sajqrredwoouy
paupdo uaym sapnyred
91earj ued sandwe sse[n
wnjdas firoa1asal jo Surio)
(030 ‘@0180p
Jo Sunyoe.Il-sSa.13s ‘UOIIN[OS JO
uoneydoafd) [er1ajewr 90149p
yum Knpiqredwod Snuq
SI93}]1J JO 3S 93 pN[IXa SIUaU

BIIU0D 938)S AL1Bd[D) 921A3p 93 Jo A311893ul }29Y) 'SA 921A9p Jo 9sn papuaju] | -odwod ppoiq/sSnip urerrs) | asn /uonyedrddy
019
sayonod a[3uls jo azis pue A3 Japua ued sap1red «
-uenb 03 sazis xoq Surydiey | 3onpoad ayj £q apisur ay3 wo.y
sjonpo.ad paSewpp Sureq Suidexoed
9[3UIS upamiaq oejuod/uon aanssaad
-OL1J YOTIU 00) PUE JUSWSAOWT sunjesaduay,
yonw 003 pioAe 03 X0(q e Ul X N
sayonod a]dus jo IaqunN Nprumy
w9)SAS JIaLLIeq 9[11a1S WA} SAs JaLLIeq 0us
J10J sjuawa.ainba soueuLIO) 9[1103s 93 aSeweploy AoN1] SI uone.aqip
-Ia4 uolepIfea/uone[nuis 1ey) udisap Jonpo.adquanaig 90UB)SIP PI[[oARIL],
uonyejrodsuedy], siaed ajqeaown Jo uoijexrg syaed Suraoy uoneyiodsuel]
(saron1pd jo uonryeurioj ay3
(erqeoridde 63 pea] p[n$o uonleperdap siyl
a1aym aunssaid ‘eanjeradwa) SE Jej.se) s|eriajew ay] Jo uon
s9x0( U0 ‘Aprwuny) pajepifea pue -epes8ap k- (3ySiuns 10a11p)
paje3s suonipfiod 98e103g|  paryroads suonipuod adelols 19W@oufsuonIpuod age1o1s agei01s

A1ayes
J10J UOI}BULIOJU]

ssadoad
Surinjoeynuew ayy ur
Sa.INSEaW 9A119310.4J

$S900TU sSUTIIDBJITUeur oY
Ul J0 J[9S]I 3D1A3P [eIIpaul
9} Ul Sa.INSeawl 3A132930.1d

aanjoej
-nuew djes 10j sayoseoaddy

usisap
921A3p djes 10j saydeoaddy

uoneut
-WEBIUO0) JO 3INJBU 10 3IIN0S

dno.8 soanos ysry

(panuijuod) 1'V d[qeL

© IS0 2024 - All rights reserved


https://standardsiso.com/api/?name=117b0d90d095eaf22d19b2a4df21c22b

	Foreword 
	Introduction 
	1 Scope 
	2 References 
	3 Terms and definitions 
	4 Risk management on particulate contamination 
	4.1 Application of risk management 
	4.2 Determination of particulate contamination 

	Annex A (informative)  Examples for hazards and risk control options related to particulate matter 
	Annex B (informative)  Rationales and history of the development of this document 
	Bibliography 

