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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
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sk of technical committees is to prepare International Standards. Draft Interriational Stand

shall not be held responsible for identifying any or all such patent rights.
1 was prepared by Technical Committee ISO/TC 150, Implants.for surgery.

i edition cancels and replaces the first edition (ISO 12891-1:1998), which has been techni

surgical implants:

[Analysis of retrieved metallic surgicalimplants

Analysis of retrieved polymeric\surgical implants

in_fiaison with 150U, also take part in the wWork. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
the technical committees are circulated to the member bodies for voting, “Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3

consists of the following parts, under the general title Implants for surgery — Retrieval

Retrieval and handling

Analysis of retrieved ceramic surgical implants

the

ards
an

tent

cally

and

©1S0 2011 — All rights res

erved


https://standardsiso.com/api/?name=384a0186d027181d84c8fc49343e6427

Int

I1ISO 12891

roduction

-1:2011(E)

The investigation of retrieved surgical implants, adjacent tissues and associated fluids can be undertaken to:

determine the cause of a clinical complication or surgical implant failure;

This
ass
mofr
imp
and
add

app

The)

;III}JIUVC ;\IIUVViUUIyU Uf buly;bdi ;Illpidllt pUITUIIIIdIIbC dlld bafuiy,
improve knowledge of the interactions of surgical implants and the human body;
develop materials with improved biocompatibility and implants with improved functional longeVv
International Standard specifies methods for the retrieval, handling and analysisof surgical ir
pciated tissue samples and fluids which are removed from patients during/retrieval surgg
tem. ISO 12891-2 to 1ISO 12891-4 specify methods for the detailed analysis of specific typeg
ants, in which protocols are provided for the collection of data and g€xaminations for metallig
ceramic surgical implants in relation to their typical applications. For particular investigation p

tional, more specific, protocols can be required. If special analytical techniques are em
ropriate handling procedures need to be specified.

purpose of this International Standard is to:

implants, the associated tissues, and fluids;

ensure that retrieved materials are handled safely and decontaminated correctly, and that
transmission of infectious diseases is minimized;

ensure that the retrieval process is properly documented;
allow comparisons between investigation results from different sources.

y variables are involved when undertaking the retrieval of surgical implants. The retrieval ca

retri
a si
frac
flui

nur
Fin

micl
vari
rea

ne replacement of a pacemaker battery or it can be for the revision of a defective surgical i
val can be from a living patient or it can be a post-mortem study. The retrieval can involve the
gle surgical implant_or multiple components as, for example, in the case of hip replacement
ure fixation or spibal devices. In addition to the retrieval of the surgical implant, associated
s might also need to be removed. The retrieval can involve a wide variety of personnel such 3
es, other hospital staff, the surgical implant manufacturer, the investigator, and the shipp
lly, the {fype of analysis to be performed can vary and can include visual, chemical, histq
obiolegical studies and the eventual analysis can have an impact on the retrieval proc
bles make it impossible to specify a single method which has to be followed in all retrieval cas

ty.

nplants and
ry or post-
of surgical
, polymeric
ogrammes,
ployed, the

specify a method for the retrieval of surgical implants, which is intended to prevent damage to the

the risk of

h be for the
mplant. The
removal of
s or certain
tissues and
S surgeons,
ng service.
logical and
ess. These
es. For this

om,certain requirements listed in this part of ISO 12891 might only be applicable in certain cir

cumstances

and for this reason some of the requirements are prefaced with statements such as °If applicable” or
“Whenever possible”.

This International Standard presents a methodology for the systematic retrieval of surgical implants. In
particular, it focuses on the practical requirements. In addition to these requirements, there are legal and
ethical considerations which might need to be taken into account. These considerations include matters
relating to the ownership of the implant, the obtaining of the patient's consent before the implant is retrieved,
the patient's right to confidentiality and the need to protect the patient's safety, health and litigation rights

throughout. For a detailed consideration of these issues, appropriate advice can be sought.
NOTE The methods specified in this International Standard can also be applicable to the retrieval and analysis of
surgical implants in animal studies.
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Implants for surgery — Retrieval and analysis of surgical
implants —

Part 1:

Retrieval and handling

1
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proper obtaining of the clinical history, pre-explantation checks and “examinations, collectio
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NOT
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2.2

contamination

unir

Scope

part of ISO 12891 specifies the method to be followed for the retrieval and handling of surgi
associated tissues and fluids. In particular, it specifies the essential steps/to be followed for t

ning, decontamination, documentation, packing and shipping. Thijs part of ISO 12891 alf
ance on infection control.

E National or other regulations, which can be more stringent, can apply.

part of ISO 12891 does not apply in cases of explantation where there is no intention to coll
. However, many clauses give useful information which can apply in these cases also.

Terms and definitions

the purposes of this document, the fellowing terms and definitions apply.
rbent

rial capable of absorbing-liquids

E Absorbent material’can be either particulate or non-particulate.

tentional addition or modification, including exposure to a potentially infectious agent

23

24

Cal implants
he safe and
n, labelling,
50 provides

ect retrieval

outer shipping container
outermost container in which the package is finally shipped

2.5

primary container
tube, envelope, or other impermeable container which holds the retrieved material to be shipped

2.6

secondary container
container into which the primary container is placed
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3 Method

3.1

Obtaining the clinical history of the implant and patient

Whenever possible, the clinical history of the patient and the surgical implant shall be obtained and recorded.

This clinical

history shall include at least the following, if available:

the name or identification number of the patient as permitted by the applicable national regulations;

the original diagnosis which resulted in the use of the surgical implant;

an X-rs

the pat

surgicg
informe
the dat
the hos
The informe

NOTE1 A
for special in

NOTE2 |

the clinical history as possible.

3.2 Pre-¢xplantation checks and examinations
Whenever possible, data which might betlest post-explantation should be collected prior to explantation.

Whenever possible, a functional check of the implant involving an objective measurement shall be perfor!

before expl
NOTE A

If applicablg
is explanteq

Where app

the patient's medical history relevant to the surgical implant, including the hospital orclinic at which

y of the surgical implant in situ taken after the insertion operation;

ent's activity level including the ability to perform work, sports and recreational activities;

| implant was implanted;

tion on the patient's experience with the surgical implant just before surgieal implant retrieval;
e of retrieval;

pital or clinic at which the surgical implant was retrieved.

tion obtained should be treated as confidential.

nnex A gives an example of the information to be obtained. The annex can be modified as necessary,
vestigations.

h any analysis of an explanted surgical implant, it'is advantageous to have as much relevant knowledd

hntation surgery.
functional checkassists in the understanding of the post-explantation behaviour.

, electronic\or other data associated with the surgical implant shall be collected before the imy
. These'data should be provided to the evaluator of the surgical implant.

opriate and justifiable, taking into account the need for patient safety, non-invasive examinat

the

e.g.

e of

med

lant

ons

of the impl

ntation site with the implant in situ shall be performed before the implant is explanted. S

uch

examinations may include X-ray, computed axial tomography scan or magnetic resonance imaging.

3.3 Collecting the surgical implant

Taking into account the need for patient safety, the surgical implant shall be retrieved in a manner which
causes as little damage as possible to both the surgical implant and the surrounding tissues. As far as
possible, functional surfaces, e.g. bearing surfaces of joint prostheses, mechanical connections, e.g. hinges,
joints, screws, and fracture surfaces of broken surgical implants, shall be protected during and after
explantation.

Fragments and debris, which can provide valuable information, shall also be retrieved.

© 1S0O 2011 — All rights reserved
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Retrieved surgical implants should be handled with care either by hand or using appropriate instruments.

The

a)

b)

NOTE

following shall be documented:

the position or orientation or state of the retrieved components, if there is more than one retrieved

component and if the position or orientation or state is abnormal;
the location and type of damage, if damage occurs during explantation.

For proper scientific examination, it is advantageous for the surgical implant to be maintained

close as possible to that in which it existed at the time of retrieval.

in a state as

3.4

Tak
ther
imp

For
the
are

NOT
inve

For
oth4

Wh
tiss

The)
indi

Where necessary, the original length of the tissue shall be maintained (e.g. with plastic muscle big

or |
cor

The

fixative or other media. Thetype of fixative used and the time between excision and placement in

or 1
hist

If appropriate,.the-media used to preserve tissue attached to a retrieved surgical implant shall be

as
retri
and

Collecting the tissue and fluid samples

ng into account the need for patient safety, if tissue and/or fluid samples are to be cCollected 1
these shall be retrieved in a manner which causes as little damage as possible to both
ant and the tissues.

microbiological investigation, swabs, tissue and/or fluid samples shall be/aken from a location
mplant as soon as possible after the surgical implant has been exposed.:Where and how the
taken shall be recorded.

E Special culturing techniques can be required to reveal upusual organisms. Sampling for ir
stigations requires expert advice and can call for special procedures:

histological examination, tissue samples shall be takenfrom a location adjacent to the implant
r relevant sites (e.g. lymph nodes or any tissue with abnormal appearance).

n possible, tissue samples for histological examination shall include portions extending into
e.

site of the tissue excision and the orientation of the tissue relative to the surgical impl3

or analysis,
he surgical

adjacent to
specimens

hmunological

and/or from

the normal

nt shall be

cated and recorded. Where possible, the proximal end of the tissue shall be marked (e.g. with a suture).

y pinning the tissue to a corkboard or by other means, which avoid contact with metal
pde).

tissue samples for histological examination shall be transferred as early as possible to an
hedia shall be documented. The tissue sample shall be treated in a routine manner as

blogical examination, unless a special method is needed for special investigations.

hot to affect the surgical implant. When it is not possible to preserve the tissues without g
eved surgical implant, the portions of the retrieved surgical implant to be analysed should be
thetissue preserved accordingly.

psy clamps
vhich could

appropriate
the fixative
equired for

selected so
ffecting the
determined

Fluids obtained by aspiration shall be appropriately preserved for examination unless a special method is
needed for special investigations. The preservation method should be chosen taking into account the intended
analysis.

In post-mortem studies, histological examination of remote tissues, e.g. liver and kidney, should also be
performed, if there is a need to assess toxicity in these locations.

3.5 Photographic record of the explantation

Where appropriate, photographic records shall be made of the surgical implant in situ, of the surgical site and
of the explanted surgical implant and any associated tissue specimens.

© 1S0O 2011 — All rights reserved
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Where appropriate, the orientation of all removed surgical implant components in relation to each other and
their placement in relation to the body and associated excised material shall be recorded. If not self-
explanatory, the proximal end and the orientation in the transverse plane of the implant shall be marked and

documented. Any observed abnormalities in the appearance or condition of the device shall be recorded.

NOTE

placed (e.g. a corkboard) can be marked.

3.6 Containing and labelling the retrieved surgical implant, tissues and fluids for future
identification

As appropriate, either the surgical implant and the tissues themselves or the support upon which they are

Immediatel
retrieved fo
subsequent
and boxes.
NOTE A
For examp
covers both
sealed with
shall be taf
the tape an

Immediatel

their precis¢ identification at some later date. The label shall contaifat least the following information:

a) anacc

b) name g

c) date, ti

d) name ¢
e) the corn

f)
and if t

The labels Uised shall be of/aynon-removable type (labels that tear when someone tries to remove them).

3.7 Clea

All surgica
otherwise s

the ori¢ntation of each component relative to the others, if there is more than one retrieved compo

after collection or photography, all surgical implants, associated tissues and fluids, which
I analysis, shall be placed in appropriate containers that can be sealed in such a way-that
opening of the containers can be detected. Suitable containers include envelopes, bags, jars,
dhesive tape is normally used to seal the containers.
e, when the container is an envelope, the flap of the envelope shall be\taped so that the
the flap and the envelope itself. When the container is a bag, the @pening of the bag sha
tape. Similarly, when the container is a jar, pot or box, the juncture ‘of the lid and the conta
ed. The retriever shall place his initials across the tape. In this way, opening the container t
 disturbs the initials.

after containing the surgical implants, tissues and fluids,-all containers shall be labelled to en

irate description of the contents of the container (eXg» vascular graft, type XYZ);
r initials of retriever;

me and place of retrieval,

r identification number of patient, if available, as permitted by the applicable national regulatior

tainer number or identifier, if there is more than one container;

he orientation is abnermal.

hing theretrieved surgical implant

implants which are retrieved for analysis shall be cleaned before decontamination, un
bécifically instructed. Cleaning can be performed off-site.

are
any
bots

ape
| be
iner
bars

pure

hent

€ss

Retrieved surgical explants shall be cleaned as follows.

The retrieved surgical implant shall be thoroughly rinsed under running water, but not scrubbed, to remove all
biological contaminants, unless such contaminants are important to the analysis. Adherent tissues considered
important to the analysis shall be treated as a tissue sample (see 3.4). Loosely adherent material of possible
interest should be preserved before the surgical implant is rinsed.

The retrieved surgical implant shall in addition be cleaned as recommended by the manufacturer. If the
manufacturer cannot be contacted, or is unable to supply a means for cleaning the surgical implant, the
method chosen shall be that given in Table 1 or any other method which has been shown to be effective while
preserving the integrity of the implant, e.g. peracetic acid.

© 1S0O 2011 — All rights reserved
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All solutions to be used in the cleaning of retrieved surgical implants shall be prepared at the time of cleaning,
and shall not be stored in the laboratory for future use. Proteolytic enzyme solutions and ultrasonic bath
solutions shall be disposed of according to the manufacturer's instruction, or may be decontaminated using a
chemical disinfectant, and discarded in the sanitary sewer. Depending on local sewage company
requirements and on the recommendation of the manufacturer, chemical cleaning agents may need to be
neutralized before discarding into the sanitary sewer.

Any biological debris removed from the surgical implants shall be decontaminated by autoclaving, or
disinfected via a chemical disinfectant, before disposal (see 5.5).

NOTE Table 1 presents general recommendations and is intended for use only when a manufacturer's
recgmmendations cannot be obtained.

When chemical cleaning agents and/or an ultrasonic bath are used, cleaning should be performed inside a
class Il, type B (see Reference [2]), biological safety cabinet, which should be exhausted 'to thel outside. In
cases where there is tissue in-growth present, a proteolytic enzyme solution may be used in conjunction with
ultrasonic cleaning, but only when no histological investigation is planned. Retrieved\surgical implants which
are [too large to be placed in an ultrasonic bath shall be sprayed or surfaceswiped with an [appropriate
chemical cleaning agent, or disinfected according to the ultrasonic bath solutionssmanufacturer. Stich surgical
implants should be cleaned in a biological safety cabinet of the class and_fype described aboye or in an
isolated and well-ventilated area in the laboratory. Proper protective precautions, as specified in Clause 5,
shopld be followed. Disposable swabs, brushes and wipes may be used to remove visible debri$ from such
implants, in conjunction with an appropriate chemical agent.

© 1S0O 2011 — All rights reserved 5
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Table 1 — Generic recommendation for cleaning and decontaminating explanted surgical implants

Device or implant? disinfected

Cleaning method®

Decontamination method®®

Cardiac pacemaker housing

Proteolytic enzyme solution or 70 % to
80 % isopropanol

Ethylene oxide gas or 70 % to 80 %

ethanol or 3 % stabilized hydrogen
peroxide

Leads

70 % to 80 % ethanol or 70 % to 80 %
isopropanol

70 % to 80 % ethanol or 70 % to 80
isopropanol

%

Cardiac valve: Mechanical valves

Proteolytic enzyme solution at or below
room temperature with subsequent

Ethylene oxide gas

i s 4 4
ot aSOTCTreat et

Xenografts Proteolytic enzyme solution Ethylene oxide gas or buffered)
alkaline 2 % solution of glutaraldehyde

Allografts Broad-spectrum antibiotic solution Ethylene oxide gas or buffered,
alkaline 2 % solution of dlutaraldehyde

Vascular grzrfts, biologic

2 % buffered alkaline glutaraldehyde

Buffered, alkaline 2%’ glutaraldehyde

Vascular grzlfts, synthetic

Proteolytic enzyme or 3 % stabilized

Ethylene oxide'gas or buffered,

hydrogen peroxide solution with alkaline 2 % solution of glutaraldehyde
subsequent ultrasonic treatment or 4 % formaldehyde solution
Intra-aortic palloons and other Peracetic acidd with subsequent ultrasonic | Ethylehe oxide gas or 70 % aqueous
temporary cprdiac-assist implants | treatment or solution sodium hypochlorite |selutions of ethanol or isopropanol
(500 mg/I to 600 mg/l)
Breast implgnts Intense water rinse, proteolytic enzyme 2 % glutaraldehyde, 4 % formaldehyde

solution with subsequent ultrasonic
treatment

or ethylene oxide gas

Hydrocephalus shunts

Proteolytic enzyme solution at or‘below
room temperature with subsequent
ultrasonic treatment

Buffered, alkaline 2 % glutaraldehyde,

ethylene oxide gas or 4 %
formaldehydee®

Vascular poft and peritoneal
access implants

Sodium hypochlorite solution (50 mg/l to
60 mg/l) or 3% hydrogen peroxide

Buffered, alkaline 2 % solution of
glutaraldehyde or 70 % ethanol or

isopropanol with 0,2 % glutaraldehylde
Intraocular Ienses (HEMA) Ethylene oxide gas
Silicone elagtomeric and polymeric | 70 % to 80 % aqueous ethanol or Ethylene oxide gas or buffered,
implant components isopropanol with subsequent ultrasonic alkaline 2% solution of glutaraldehyde
treatment or sodium hypochlorite solution
(50vmg/l to 60 mgl/l) or 3 % hydrogen
peroxide
Polymeric implant components Proteolytic enzyme solution, with ultrasonic | Buffered, alkaline 2 % solution of
(PMMA, PETUHMW) treatment, or sodium hypochlorite solution |[glutaraldehyde or ethylene oxide gds
(50 mg/l to 60 mgl/l) or 3 % hydrogen
peroxide
Metallic impJant compoenénts Intense water rinse, 70 % to 80 % aqueous | Steam autoclave or ethylene oxide

ethanol or isopropanol with subsequent
ultrasonic treatment or proteolytic enzyme
or sodium hypochlorite solution (50 mg/l to

60 mg/l) or 3 % hydrogen peroxide

Ceramic implant components

Proteolytic enzyme solution, with ultrasonic
treatment or sodium hypochlorite solution
(50 mg/l to 60 mg/l) or 3 % hydrogen
peroxide

Buffered, alkaline 2 % solution of

glutaraldehyde or ethylene oxide gas

a

b Percentages are volume fractions.

¢ For disinfecting, a soaking time of 2 h to 3 h is sufficient. However, a 24 h contact time may be used to provide an extra margin of

safety.
d

e

KOH (c = 4 mol/l) shall be used for final disposition of central nervous system explants.

When tissues are to be preserved, methods such as glutaraldehyde fixation may be used.

WARNING — Peracetic acid is an explosive; it should be used with caution and stored in an explosion-proof refrigerator.

© 1S0O 2011 — All rights reserved
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3.8 Decontaminating the retrieved surgical implant

After cleaning, all surgical implants which are retrieved for analysis shall be decontaminated, unless they are
to be packaged and sealed without being decontaminated.

Retrieved and cleaned surgical explants shall be decontaminated as follows.

The retrieved surgical implant shall be decontaminated as recommended by the manufacturer. If the
manufacturer cannot be contacted, or is unable to supply a means for decontaminating the surgical implant,
the method chosen shall be that given in Table 1 or any other method which has been shown to be effective
while preserving the integrity of the implant.

oo
wit

TION — Unless approved by the manufacturer, do not apply the autoclave method for devices
batteries; use alternative methods.

Imp
plag
sod

Ger
imp

NOT
reco

NOT
retri

3.9

All fetrieved surgical implants which are intended for shipment shall be packed in a manner whic

ants destined to be decontaminated at a location outside the biosafety cabinet (described abo
ed into a sealable container for transport. The transport container shall be sprayed or surface {
um hypochlorite solution (50 mg/l to 60 mg/l) or 3 % hydrogen peroxide before/removal from th

eric procedures which have been shown to be effective for the decontamination of retriey
ants are given in Annex B.

E1 Table 1 presents general recommendations and

Immendations cannot be obtained.

is intendéd for use only when a m

E2 Inappropriate decontamination techniques can adversely affect the material properties or fu
bved surgical implant.

Packaging the retrieved surgical implant; tissues and fluids for shipment

ve) shall be
viped with a
e cabinet.

ed surgical

anufacturer's

hction of the

N minimizes

the jpotential for breakage, surface damage, contamination of the environment or exposure of those handling
such packages during transit.

Retrieved surgical implants and, if applicable, associated tissue samples and fluids shall be packed using
three layers of packaging, namely:

a) |a primary container;

b) |a secondary container;

c) |an outer shipping container.

Each retrieved/surgical implant, tissue sample or fluid shall be packed separately in its own primary container,
whi¢h shall>be durable, watertight and securely closed. Each primary container(s) shall be placed in a
secpndary container which shall be durable and securely closed. If there is a potential for leakage from the
primary’ container, the secondary container shall be watertight and may contain absorbent miaterial. The

secondary container(s) shall be placed in an outer shipping container using shock-resistant packing material
to withstand shocks, pressure changes and ordinary handling. The outer shipping container shall make use of
absorbent or leakproof material, if there is a potential for leakage from the secondary container. The net
contents of any single package containing liquid shall comply with local or national transportation shipping
regulations.

All retrieved surgical implants should be handled and packaged in accordance with the infection control
requirements specified in Clause 5.

The requirements in this clause apply, if the retrieved materials are to be cleaned, decontaminated, analysed

or processed in an off-site location, e.g. when they are to be returned to the implant manufacturer for these
purposes.

© 1S0O 2011 — All rights reserved
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The requirements in this clause apply to the packaging and shipment of retrieved surgical implants and
associated tissue samples and fluids via national postal services or private couriers.

The requirements in this clause apply also to the shipment of retrieved surgical implants or tissue samples or

fluids which

are thought to be contaminated by an infectious biological agent.

The requirements in this clause are in addition to, and do not replace, any other packaging or other
requirements for the transportation of biological materials prescribed by governmental bodies.

NOTE 1 References given in the bibliography provide further information.

NOTE 2
generators a

NOTE 3
active surgici

3.10 Use

If the cont
materials in

Coolant m
condensatiq

If ice or dry
ice or dry id

venting of t
internationa

3.11 Labe

The primar
information

— the nar
— the bio

— the wo

If the pack@ge contains an~undecontaminated surgical implant, the outer shipping container shall inclug

label, which
notified.

3.12 Documentation to be supplied with retrieved surgical implants

d their leads.

ome surgical implants can be packed moist or wet using an appropriate fluid, e.g. when returning ce
| implants to the implant manufacturer.

f coolant materials

nts of the primary container need to be cooled, then coolant materials shall be used. Cod
lude ice, dry ice and gel packs.

ulse

rtain

lant

terials shall be packed in such a way that, if they are subject to melting or creationp of

n, the liquid produced does not escape from the outer shipping container.
ice is used, shock-absorbing material shall be included taximmobilize the primary container as
e melts or sublimates. Packages containing dry ice shall"be packed in containers that permit

he carbon dioxide gas. Usually the package shall be-mmarked with the words “DRY ICE” and/of
| symbol for dry ice, UN 18451), shall be used.

lling of the packing materials

y, secondary and outer shipping containers shall each bear a label which gives the follo

he, address and the telephonetnumber of the sender;
ogical risks symbol (see IS©15223-1:—, symbol 5.4.1);

d “Decontaminated’if-the surgical implant has been decontaminated.

states that upen discovery of damage or leakage the package should be isolated and the se

the
the
the

ving

le a
nder

The docum

— theclin

ertationtobesupptied-withrretrievedsurgicatimptantsand-assocatedtissuesamptes—and-fuid

ical history as specified in 3.1 or Annex A, if available;

— the results of the pre-explantation checks and examinations as specified in 3.2, if available;

— the position, orientation or state of the retrieved components and the location and type of any damage
caused during explantation as specified in 3.3, if applicable;

1) Symbol developed by the United Nations Committee of Experts on the Transport of Dangerous Goods.
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the details of the tissue and/or fluid samples taken for microbiological and/or histological exa
specified in 3.4, if applicable;

the photographic record of the explantation as specified in 3.5, if available;
the label information for future identification as specified in 3.6;

the details of the cleaning of the retrieved surgical implant as specified in 3.7, if applicable;

-1:2011(E)

mination as

the details of the decontamination of the retrieved surgical implant as specified in 3.8, if applicable;

the name and contact details of the retriever.

The
that
corf
the

inte

above documents and any other correspondence shall be placed inside the outer shipping ¢
the receiving facility is not required to open the secondary container to retrieve @ny do
espondence. All packing slips and address label(s) shall be affixed to the outer shipping contg
receiving facility is not required to open the outer shipping container in order to identify its con
nded receiver.

the

Unpacking following shipment

uter shipping container is too large to fit into the cabinetit should be placed on the floor

ontainer so
cuments or
iner so that
tents or the

e opened. If
mmediately

outgide the cabinet and opened. If the secondary container.i$ intact, it should then be immediately placed

wit

Firs|
rem
con

If th
mat]
ope
han

3.1

If re
spe

3.1

in the cabinet for further processing.

, all paperwork and decontamination documentation and correspondence as specified in 3,
ved from the outer shipping container and placed away from direct contact with the
aminated surgical implant.

, the secondary container shall be opened and the primary container removed. The prima
Lld be examined for any visible signs:of’contamination or leakage.

e primary container is intact,nthe secondary container, the outer shipping container and &
erial may be discarded as-non-contaminated waste, and should be removed from the cak

ning the primary container. Primary containers which immediately surround the surgical impl
dled as infectious waste, in"accordance with Clause 5.

i Cleaning and-decontamination following shipment

quired, cleaning and decontamination may be performed after shipment, in which case the
cified in 3.7)and 3.8 shall be followed, as applicable.

b .Documentation to be maintained during examination, analysis and storage

12 shall be
potentially

y container

ny packing
inet before
ant shall be

processes

As explained in 3.12, the documentation shall begin when the surgical implant is retrieved. In addition, it shall
continue until examination and analysis are complete. Everyone who handles, examines or stores the implant
shall be required to add to the documentation to ensure a complete history and understanding of the analytical

findings.

The following information shall be added to the retrieval documentation:

a) the name of the shipping service (postal service, courier, etc.), shipping number, date of shipment and
time of release;

b) the state of the surgical implant following unpacking;

c) the details of any post-shipment cleaning or decontamination;
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d)

e)

-1:2011(E)

the location and details of storage, if the surgical implant is to be stored before or after examination;

surgical implant.

4

Analysis of retrieved surrounding tissues and fluids

An example of the analyses to be performed on retrieved tissues and fluids is given in Annex C.

NOTE

[he analysis of retrieved surgical implants and associated interfaces is specified in 1SO 12891-

the name and contact details of the individual(s) responsible for the handling, analysis and storage of the

to

ISO 128914

5
5.1

Protect em
associated

precautions
other agent

5.2 Work practices

Infecfion control

General

bloyees who come into contact with explanted implants from exposure. All retrieved implants
lissues should be assumed to be potentially infectious. Due to the risk-0f infection, correspon

and
Hing

should be taken, such as handling with gloved hands. The risk ofxinfection by bacterial, viral or
5 always exists when contamination with blood or other potentially, infectious material is present.

Employees|shall wash their hands as soon as possible after removal of gloves or other personal protegtive
equipment, [after hand contact with potentially infectious surgicalimplants. A commercially available germigidal
soap may be used, but this can become irritating to the skin after frequent application.

Many surgical colleges and institutions recommend_that gloves should be checked for punctures after
removal.

If overtly contaminated, all personal protective ‘equipment shall be removed and placed in an appropriately
designated farea or container for storage, washing, decontamination or disposal.

Eating, drinking, smoking, applying cosmetics or lip balm, and handling contact lenses are prohibited in work
areas having a potential for occupational exposure to pathogens.

Food and drink shall not be storéd in refrigerators, freezers or cabinets where implants are stored or in gther
areas of pogsible contamination.

Fluid-proof shoe covers:shall be worn if there is a potential for shoes becoming contaminated and/or sogked
with blood gr other bady fluids associated with explanted implants.

All procedyres“involving the handling of explanted implants shall be performed in such a manner ag to
minimize splashing, spraying and aerosolization of infectious materials.

5.3 Personal protective equipment

5.3.1 General

Use appropriate personal protective equipment when handling surgical implants. Equipment includes, but is
not limited to: gloves; gowns; fluid-proof aprons; laboratory coats; head and foot coverings; face shields or

masks; and

eye protection.

Clean and/or sanitize regularly all reusable laboratory coats and protective equipment.

Repair or replace all protective equipment, as needed, to maintain its effectiveness.

10
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5.3.2 Gloves

Wear gloves when there is potential for direct skin contact with a surgical implant. Replace disposable gloves,
such as surgical or examination gloves, as soon as their ability to function as a barrier is compromised. Do not
wash or disinfect them for re-use.

Utility (housekeeping, industrial, heavy vinyl) gloves may be disinfected for re-use if the integrity of the glove is
not compromised; however, discard them if they are cracked, peeling, discoloured, torn or punctured, or

exhibit other signs of deterioration.

5.3.3 Masks, eye protection and face shields

Wear masks and eye protection or chin-length face shields whenever splashes, spray, spatter [droplets, or
aergsols of blood or other potentially infectious materials can be generated and there is @l potential for eye,
nosg, or oral contamination.

5.3.4 Gowns, aprons and other protective body clothing

Wear appropriate protective clothing when handling explanted implants. The type and characteristics depend
upo} the task and degree of exposure anticipated. However, the clothing)selected shall form gn effective
barfier.

Chgnge this clothing whenever soiled, or on a regular basis, iq “accordance with standardizedq laboratory
opefating procedures and site-specific safety practices.

Wear fluid-resistant clothing if there is a potential for splashing or spraying of blood or other fluidg associated
withl explanted implants. Waterproof clothing is not required.

Wear surgical caps or hoods if there is a potential for splashing or splattering of blood or other|{body fluids

ass

5.4

5.4.
Mai
Ded
5m
sho
Refi

If th

pciated with explanted implants.
Maintenance of the worksite

1 Cleaning and disinfection of worksites

ntain all worksites in a clean.and sanitary condition.
b/l to 6 mg/l sodium~hypochlorite after completion of procedures, or with any other method whig
vn to be effective; when surfaces are overtly contaminated, and at the end of the wg

erence [3]).

ere is any/spill of blood or other body fluid associated with handling of the implant, or if a

dropped on-to the floor, cover the spill site with absorbent towels. One of the disinfectants citeq

sho
aer

Uld’then be poured on to the towels covering the contaminated area. Allow approximately 20

ontaminate all equipment and working surfaces associated with the handling of surgical inpplants with

h has been
rkshift (see

h implant is
in Table 2
min for any

sols to settle. Other towels soaked in disinfectant may then be used to wipe any contami

ated areas.

Appropriate personal protective equipment, e.g. gloves, lab coats and shoe covers, should be used when
cleaning spills. Face shields or goggles may be used if there is a potential for aerosol generation during the
cleanup (e.g. scraping).

5.4.

2 Protective coverings

Protective coverings such as plastics wrap, aluminium foil or imperviously backed absorbent paper may be
used to cover equipment and environmental surfaces. Remove and replace these coverings at the end of the

wor

kshift or when they become overtly contaminated (see 5.5 for disposal procedures).

© 1S0O 2011 — All rights reserved
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5.4.3 Equipment and tools

Equipment and tools which can become contaminated during the removal, handling or examination of surgical
implants shall be routinely cleaned and decontaminated after use and prior to servicing. The cleaning of
surgical implants is specified in 3.7.

Small hand tools, such as forceps, haemostats, brushes, dust pans and shears, shall be placed in a horizontal
sterilization pan containing a disinfecting solution, or wrapped and placed into an autoclave for sterilization.
Appropriate disinfecting solutions are listed in Table 2 and should be used in accordance with the
manufacturer's instructions for preparation and contact time (see Reference [4]). For most of the indicated
disinfectants, a 2 h to 3 h contact time is sufficient. However, as a general rule, a 24 h contact time ma

used to pr
ventilated f

be

ide an extra margin of safety. Containers (e.g. pans) used for cold-soaking shall be placed
mehood or a class I, type B (vented to the outside, see Reference [2]), biological safety cabin

Table 2 — Disinfection solutions for contaminated equipment and tools?

in a
bt

2 % aqueou

5 glutaraldehyde

4 % aqueou

5 formaldehyde

8 % formald

ehyde + 70 % ethanol or isopropanol

25 % hydrog

en peroxide

70 % to 80 §

o ethanol or isopropanol

50 mg/l iodd

phor compound

1 % solution

hypochlorite

a

Percentd

ges are volume fractions.

Prepare all

ethanol, iso
collection @

formaldehy

with sodiun

to prevent f

Large equif
on all poten

5.4.4 Reusable receptacles

Bins, pails,
with blood
scheduled
Line suchr

5.4.5 Con

!

disinfecting solutions immediately prior to use;~and discard immediately after use. Solution

r may be poured down the sanitary sewer where this is allowed. Solutions of glutaraldeh
e and iodophors should be properly neutralized before discarding. lodophors may be neutral
thiosulfite, and aldehydes may be.néutralized with ammonium carbonate. Take appropriate

res when employing flammable disinfecting solutions.

ment, which cannot be autoclaved or soaked in cold disinfectant, shall be sprayed or wiped d
tially exposed surfaces with-one of the appropriate disinfectants listed in Table 2.

cans and other{recéptacles intended for re-use which have a potential for becoming contamin
pr other potentially infectious materials shall be inspected, cleaned and disinfected on a regu
asis, and-cleaned and disinfected immediately or as soon as possible upon visible contamina
ceptacleswith appropriate, impenetrable removable plastics bags.

taminated glassware

s of

propanol, sodium hypochlorite or hydrogen peroxide should be disposed of by specialist chenpical

yde,
zed
care

pwn

hted

arly
ion.

Do not pick up broken contaminated glassware directly with the hands. Clean up using mechanical means,

suchasab

rush and dust pan, tongs, cotton swabs, towelling or forceps.

5.4.6 Reusable items

Reusable items potentially contaminated with blood or other body fluids shall be decontaminated prior to
washing and/or reprocessing.

5.4.7 Contaminated materials

Place all materials to be decontaminated at a site away from the work area in durable, leakproof containers.
Close the containers before removing them from the work area.

12
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5.5 Human waste disposal

5.5.1 Place all human waste destined for disposal into closable, leakproof containers or bags that are
constructed of autoclavable clear plastics material, and label them “INFECTIOUS WASTE” or other official
label. Seal bags loosely with autoclave-indicator tape to leave an opening for penetration of the steam.

If outside contamination of the container or bag is likely to occur, place a second “leakproof’ container or bag
over the first and close to prevent leakage during handling, storage and transport. Enclosure within a second
container is recommended when an infectious agent is known or suspected. Reusable outside containers,
such as trash cans, shall be routinely sprayed with a sodium hypochlorite solution (500 mg/I to 600 mg/l) or an
equivalent disinfecting agent after contents have been emptied for decontamination. Remove disposable
outgide containers (plastics bags) and decontaminate along with the waste material.

Disposal of all infectious waste shall be in accordance with applicable national and local regulations.

If human waste is to be incinerated, it should be placed in a leakproof, burnable containger, labelled
‘HAZARDOUS BIOLOGICAL WASTE”.

5.5. Immediately after use, dispose of sharps in closable, puncture-resistant,” disposable corftainers that
are Jeakproof on the sides and bottom and are labelled with an appropriate warhing.

These containers shall be easily accessible to personnel, located inthe immediate area of use, replaced
routinely and not allowed to overfill.

Autgpclave or otherwise sterilize all infectious waste by a validated sterilization method. An acceptable method
is described in B.2.

5.6 Special practices

5.6. Keep work area doors closed when working with potentially contaminated surgical impjants. Work
areas shall be adequately ventilated with exhaustto the exterior. Attention is drawn to specific reqyirements of
locql and national authorities to protect healthtand safety.

5.6.2 Limit access to the work area to‘authorized persons only. Only persons who have been advised of the
poténtial biohazard, who meet any specific entry requirements, and who comply with all standanfd operating
progedures shall be allowed to enter.

5.6.8 Whenever there is alpotential for producing contamination from surgical implants, post a warning sign
incgrporating the universaly biohazard biological risk symbol on all access doors (see [1SO|15223-1:—
symbol 5.4.1).

5.6.4 All activities_involving potentially infectious areosols, e.g. packaging, unpacking and exgmination of
confaminated surgical implants, shall be conducted in biological safety cabinets or physical ¢ontainment
implants. Suchywork shall not be conducted on the open bench. Transfer surgical implants to the ¢ontainment
s in leakproof, sealed containers.

All materials to be removed from a biological safety cabinet shall be surface-sprayed or Wiped with a

5.6.6 Spills or accidents that result in overt exposures of personnel to potentially infectious materials shall
be immediately reported to the work area supervisor.

5.6.7 Biological safety cabinets shall be certified when installed, serviced or repaired, or whenever they are
moved, and at least annually.

5.6.8 Autoclaves shall be certified at least annually. All certification records shall be maintained in the
immediate work area.
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Annex A
(informative)

Suggested minimum information to be obtained for retrieved surgical

implants

The suggested minimum information should be modified according to national regulations.

Clinical iniarmation (confidential)

Record nu

Hospital (N
Surgeon (N
Patient (Na

Female [ ]

Age at retri¢val or date of birth

ber Record date

hme, address)

ame, address)

me and/or identification number)

Male [ ]

Occupation

Weight Height
History of spibstance abuse (smoking, etc.)

Reason for investigation

Routine serjes [ ] Documentation [ ]
Complaint [| ] Liability claims [ ]
Research [ ] Clinical investigation [ ]
Other

Implant information

Implant typ Number of components
Catalogue Iumber Serial number
Manufacturgr

Size Material

Diagnosis jt insertion (or reason for insertion)

Additional

iagnoses and complications

Anatomical

Antibiotics

site of implantation

and drugs used

Pre-op. [ ] peri-op. [ ] post-op. [ ] prophylactic [ ]

Duration

14
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Post-operative treatment

Duration of use

Complications between insertion and removal

Infection [ ] yes

Reasonforremoval
Rodtine [1] Pain [ 1 Failure T[]
Infeption [ ] Allergy [ 1 Otherreasons:

Implant diagnosis (per triage)

Obdervations prior to removal (functional)

Obgervations at removal (indicate yes, no, not applicable, doubt, etc.)
Normal tissue

Bursal fluid

Scar tissue

Loose implant

Granulation tissue

Bone reaction

Discoloration, implant debris

Infection

Other
Additional material provided for analysijs
Radiographs no[ ] ves[ ] how many
Other imaging files nof~~] yes[ ] how many
Tisque nof | ves[ ] type origin
Bacteriol. specimen no[ | ves[ ] type origin
Immunol. specimen no[ ] ves[ ] type origin
Flui no[ ] ves[ ] type origin
Phatographs no[ ] ves[ ] type origin
Pathologyeports no[ ] ves[ ] type origin
Surgical reports no[ ] yes[ ] type origin
Additional documentation no[ ] yes[ ] type origin
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Annex B
(informative)

Generic procedures for the decontamination of surgical implants

ven
D air

num

ting

ose

B.1 Dry oven
The foIIowi|||g procedures apply to those surgical implants for which the manufacturer recommends_dry-g
sterilization| Surgical implants for which the manufacturer recommends dry-oven sterilization are allowed t
dry in a biolpgical safety cabinet for at least 24 h before sterilization.
a) A dry-gven log sheet shall be maintained and shall contain space for indicating the~fellowing minin
information:
1) dry-oven identification number;
2) date of use;
3) item;
4) start time for sterilization;
5) end time for sterilization;
6) status of indicator(s);
7) opkrator.
Compléeted log sheets shall be filed for futtre reference.
b) Prehegt the oven to 65 °C (see References [5][6]).
c) Check|to see that the dry-oven-log sheet [see a)] is current. Indicate on the log sheet the operg
tempernature, date, time and-description of item to be sterilized.
d) Place the implant and.chemical indicator and spore strips in the centre of the preheated oven and c
the ovgn door.
e) Allow the item torremain in the oven for 4 h or more.
f)  Remoye the.item and indicator strips, and allow to cool in a dry location.
g) Indicate on the log sheet the time of item removal from the oven.
h) Process the indicator strips and log the results on the log sheet.
i) Record the date, method of sterilization and employee who conducted the sterilization in the disinfection,
sterilization and retrieval documentation (see 3.12).
16 © 1SO 2011 — All rights reserved
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B.2 Autoclave

The following procedures apply to those surgical implants for which the manufacturer recommends autoclave
sterilization and to all infectious waste.

By definition, autoclaving is performed at 121 °C at a gauge pressure of 1 atm (760 mmHg or 101,3 kPa) for a
minimum of 15 min. These are the minimal criteria to sterilize under optimal conditions (i.e. when the implant
to be sterilized is free of debris and excessive bioburden). In order to ensure sterility, loads may be autoclaved
for up to 1,5 h. The following steps shall be followed when autoclaving.

Check the chamber drain trap for debris. Remove any material found. Be certain that the ch

amber inlet

and exhaust valves are closed.
Open the steam line to the jacket and allow the jacket to come up to pressure.

Place the implant to be sterilized into a sterilization bag and seal. Load the autoclave cham
implant or material to be autoclaved.

Place a commercially available colorimetric indicator (to indicate sufficient temperature and h
a colour change) in the centre of the autoclave, near the implant ©r-material. Place a ¢
available indicator spore strip, selected for its suitability for use withumeist-heat processing, ng
(if possible) the surgical implant, or inside the opening of a bag @f infectious waste. Forcep
used for inserting strips into bags. Close the autoclave door.

Check to see that the autoclave log sheet [see q)] is current.

Open the steam line to the chamber and make sure that the chamber exhaust is closed.

When the pressure gauge reads 1 atm (760.mimHg or 101,3 kPa) and the temperature g
121 °C (see Reference [5]), fill out the autoclave log [see q)].

Autoclave materials for the specified .amount of time. In general, autoclaving should procee
than 15 min for surgical implants and 60 min for infectious waste. However, it should be note
loads placed in the autoclave (€.g;infectious waste) can require longer sterilization time,
complete penetration of heat and steam to all implant surfaces and waste materials.

Check the chart to see that-the proper temperature is maintained. This chart shall not exce
one complete revolution of’the recorder.

Close the steam line-to the chamber and slightly open the chamber vent valve.
When the préssure gauge reads zero, slowly open the door. Avoid any escaping steam.
The surgieal implant or material can then be removed.

Cheek the colorimetric indicator. If it has changed to the proper colour, autoclaving was

ber with the

umidity, via
bmmercially
xt to or into
s are to be

auge reads

i for longer
d that large
to allow for

bd in length

successful.

Retaord the results and chart ohservations on the autoclave. Ing Check for dark coloration of t

e autoclave

indicator tape.

Process the indicator spore strip.

After autoclaving, solid waste with a dark-coloured indicator tape may be placed in a standard waste
receptacle for disposal. Remove or deface all biohazard labels before discarding sterile solid waste.

Record the date, method of sterilization and employee who conducted the sterilization in the disinfection,

sterilization and retrieval documentation (see 3.12).

Maintain an autoclave log sheet. File autoclave log sheets for future reference as they are
This log sheet format shall conform with the example shown in Table B.1.

© 1S0O 2011 — All rights reserved
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Table B.1 — Example of information required on autoclave data sheets

Date Material Time on Pressure Time off Indicators Chart Operator
XX-10-03 Bone plate 12:00 100 kPa 12:35 OK, OK OK Sw
XX-11-12 Infectious waste 11:45 100 kPa 13:00 OK, OK OK GM

B.3 Ethylene oxide gas

The following procedures apply to surgical implants for which the manufacturer recommends ethylene

oxide (EQ) pas sterilization.

a)
oxide

indicated in the disinfection, sterilization and retrieval documentation (see 3.12 or 13715). The
sterilization shall be carried out using the manufacturer's recommended procedures.

b) The fo
not ava

1) A

the vacuum pressure to reach a level of approximately 2,0 kPa.

2) A
hu

3) An
br

w
all
of

5 A
sh

c) Place {
safety
in acco

Indicat
docum

Upon @

The pgckaged surgical implant is to be personally handed to the individual designated as the-ethy

terilizer operator. The name of the operator and the date of transfer of the package shal

lowing generic procedures shall be used for EO sterilization when a recommended procedu
ilable from the implant manufacturer.

initial vacuum period, to prevent dilution of the EO, should be usedfor 5 min to 45 min, allo
dwell period, lasting approximately 60 min, should be . allowed for introducing 40 % to §
midity, at 54 °C.

EO gas charge period, lasting approximately 2 niin, should follow, to allow the sterilant tq
bught up to concentration within the chamber.

nile maintaining a controlled humidity level™of 40 % to 50 %, the sterilization cycle shoulg
bwed to continue for an appropriate exposure time. This time should be predetermined by the
the sterilization load and exposure times dictated by the manufacturer of the surgical implant.
ferminal vacuum stage, in which the EO gas is evacuated and replaced with filtered, fresh
buld then be provided before ©pening the sterilization chamber.

cabinet (see Reference [2]), at the sterilization facility, and allowed to degas for a prescribed pg

rdance with the degassing requirements for the implant or material.

b the length ©f ‘time of sterilization and degassing in the disinfection, sterilization and retri
bntation (see-3.12 or 3.15).

ompletion of EO sterilization and degassing, place the implant in a sealed container and trans

back t

transpgrtation on the disinfection, sterilization and retrieval documentation.

the_analytical laboratory. Indicate the date, time and name of the employee involved in

ene
be
EO

e is

ving

0 %

be

be
Size

air,

he sterilized surgical implant in a well-ventilated storage room, fume hood or class Il biological

riod

eval

port
this

An EO mon

18

itoring programme is required for all facility personnel involved in this type of sterilization.
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