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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-governm

ental_in liaison with ISQ _also take part in the work 1SO caolla

borates closely with the

International
International
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adopted by

International
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rights. ISO s
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This second
revised.

In this correg

— in Claus

5k of technical committees is to prepare International Standards. Dra

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

ft International Stangards

the technical committees are circulated to the member bodies for voting{Publication gs an

rawn to the possibility that some of the elements of this document ma
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 150, Implants{or'surgery.

ted version of ISO 16061:2008 the normative reference to EN 1041 has

b 2 (date deleted);

— in subclause 11.1 (date and reference to 4.3.deleted).

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

y be the subject of patent

edition cancels and replaces the first edition (ISO 16061:2000), which has been techrfically

been altered:
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INTERNATIONAL STANDARD

ISO 16061:2008(E)

Instrumentation for use in association with non-active surgical
implants — General requirements

1

cope

This |nternational Standard specifies general requirements for instruments to be used in associafion with non-

active surgical implants. These requirements apply to instruments when they are manufactured a

are r

This

does|not apply to the power-driven systems themselves.

With

attributes, selection of materials, design evaluation, manufacture, stérilization, packaging and i
be sUpplied by the manufacturer.

This

and tfansradicular implants and ophthalmic implants.

2

The
refer

docupent (including any amendments) ‘applies.

ISO

ISO

ISO 1

ISO 1

ISO
barri

supplied after refurbishment.

nternational Standard also applies to instruments which may be connected to power-driven

regard to safety, this International Standard gives requirements) for intended perform

nternational Standard is not applicable to instruments ‘@ssociated with dental implants, tra

Normative references

following referenced documents are “indispensable for the application of this documen
g¢nces, only the edition cited applies”’ For undated references, the latest edition of th

4

1137-2, Sterilization of health care products — Radiation — Part 2: Establishing the steriliza

1137-3Sterilization of health care products — Radiation — Part 3: Guidance on dosimetric

4

nd when they

systems, but

nce, design
formation to

nsendodontic

t. For dated
b referenced

11135-1, Sterilization of health~care products — Ethylene oxide — Part 1: Requirements for gevelopment,
validation and routine control of a-Sterilization process for medical devices

1137-1, Sterilizatioh~0f health care products — Radiation — Part 1: Requirements for dlevelopment,
validation and routine €ofitrol of a sterilization process for medical devices

tion dose
aspects

erials, sterile

16Q7-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for ma

T SySternTs ard packaging Systers

ISO 11607-2, Packaging for terminally sterilized medical devices — Part 2: Validation requirements for
forming, sealing and assembly processes

ISO 14155-1, Clinical investigation of medical devices for human subjects — Part 1: General requirements

ISO 14155-2, Clinical investigation of medical devices for human subjects — Part 2: Clinical investigation
plans

ISO

14971, Medical devices — Application of risk management to medical devices
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ISO 15223-1, Medical devices — Symbols to be used with medical device labels, labelling and information to
be supplied — Part 1: General requirements

ISO 17664, Sterilization of medical devices — Information to be provided by the manufacturer for the
processing of resterilizable medical devices

ISO 17665-1, Sterilization of health care products — Moist heat — Part 1: Requirements for the development,
validation and routine control of a sterilization process for medical devices

EN 556-1, Sterilization of medical devices — Requirements for medical devices to be designated
“STERILE” — Part 1: Requirements for terminally sterilized medical devices

EN 556-2, Sterilization of medical devices — Requirements for medical devices to be desighated
“STERILE” —+ Part 2: Requirements for aseptically processed medical devices

EN 1041, Infprmation supplied by the manufacturer of medical devices

3 Terms|and definitions

For the purpgses of this document, the following terms and definitions apply.
3.1
associated instrument
instrument
non-active medical device intended for use during surgical procedures related to a specific non-active sufgical
implant
3.2

resupplied instrument
instrument of set of instruments that has been returned.to the manufacturer and has been re-issued

4 Intendpd performance
The intended performance of an instrument shall be described and documented by addressing the following:
a) function@l characteristics;

b) intended conditions of use:
NOTE Agcount should\be taken of

— published standards;

— published clinical and scientific literature;

— validated test results.

The extent to which the intended performance of an instrument has been achieved shall be determined
(see Clause 7).

2 © 1SO 2008 — All rights reserved
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Design attributes

The development of the design attributes of an instrument to meet the performance intended by the

man

6

Matefials for the manufacture of instruments shall be selected with regard to the properties reg
intenfled purpose, taking into aeccount the effects of manufacture, handling, sterilization

(see
The
a)
or

b)

NOTH Annex A lists some of the materials that have been found nrnpptnhlp in certain applir‘afinnc

7

71

ufacturer shall take into account at least the following:
physical, mechanical and chemical properties of the instrument materials (see Clauses 6 and
microbiological and particulate contamination levels (see Clauses 7, 9 and 10);

ease of use, cleaning and maintenance (see Clause 7);

7);

iotenual deterioration of the material characterisiics due 1o sterilization and storage (see
nd 8);

gffects of contact between the instrument and body, the implant and other instruments (see (
ghape and dimensions of the instrument, including their possible effects on the;bedy (see Cl3

wear characteristics of materials and the effect of wear and wear products.on the instrument
|see Clauses 6 and 7);

insertion, removal and interconnection of parts (see Clause 7);
gxtent of fluid leakage and/or diffusion of substances into or, out of instruments (see Clauses

accuracy and stability of instruments with a measuring function (see Clauses 7 and 8);

Lbility of the instrument or fragment of instrumentto be located by means of an external im
ee 11.5).

Pelection of materials
Clause 7).
suitability of a given material for a particular application shall be demonstrated by either:

gvaluating in accordance with Clause 7

gelection*from the materials found suitable by proven clinical use in similar applications.

Clauses 6, 7

lause 7);
use 7);

and the body

B and 7);

aging device

uired for the
and storage

Design evaluation

General

Instruments shall be evaluated in association with the implant they are designed for, in order to demonstrate
that the intended performance (see Clause 4) is achieved. Safety shall be demonstrated by pre-clinical
evaluation and by carrying out a risk analysis in accordance with ISO 14971.

NOT

E In certain circumstances, a clinical evaluation can also be required.

© 1SO 2008 — All rights reserved
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7.2 Pre-clinical evaluation

If pre-clinical testing of instruments is required, the testing shall simulate conditions of intended use.

7.3 Clinical evaluation

If a clinical evaluation is required, it shall be conducted using the associated implant under the intended
conditions of use. Where a clinical investigation is carried out, it shall be managed in accordance with
ISO 14155-1 and ISO 14155-2.

8 Manufacture

Instruments |shall be manufactured to specifications in accordance with the required design attriputes
(see Clause p).

NOTE 1 THe application of quality systems as described in ISO 13485 might be appropriate.

NOTE 2  THe design specification for re-supplied instruments need not necessarily be-the same as the orginal,
provided that the requirements of this International Standard are met.

9 Sterilization

9.1 Prodycts supplied sterile

Instruments Which are labelled “STERILE” shall comply with EN 556-1 and EN 556-2.

Sterilization processes shall be validated and routinely controlled.

If instruments are to be sterilized by ethylene oxide;-1ISO 11135-1 applies.

If instruments are to be sterilized by irradiation, 1ISO 11137-1, ISO 11137-2 and ISO 11137-3 apply.

If instruments are to be sterilized by steam), 1SO 17665-1 applies.

9.2 Prodycts provided non-sterile

For instrumgnts that are supplied non-sterile, the manufacturer shall specify at least one appropriate
sterilization fnethod suchithat the functional safety of the product is not adversely affected. If mdiltiple
sterilizations [are not allowed, this shall be stated (see 11.6).

For instrumgnts thatare supplied non-sterile or claimed to be resterilizable, the manufacturer shall prpvide
information gn the.processing of these instruments in accordance with ISO 17664.

10 Packaging

10.1 Protection from damage in storage and transport

For each instrument, the packaging shall be designed so that, under conditions specified by the manufacturer
for storage, transport and handling (including control of temperature, humidity and ambient pressure, if
applicable), it protects against damage and deterioration and does not adversely affect the intended
performance of the instrument.

NOTE Possible test methods are specified in IEC 60068-2-27, IEC 60068-2-31 and/or IEC 60068-2-47.

4 © 1SO 2008 — All rights reserved
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10.2 Maintenance of sterility in transit

Instruments labelled “STERILE” shall be packed such that they remain sterile under normal storage, transport
and handling conditions, unless the protective package is damaged or opened.

The packaging shall conform to ISO 11607-1 and 1ISO 11607-2.

11 Information to be supplied by the manufacturer

11.1 General

Information supplied with instruments by manufacturers shall be in accordance with EN 1041. QAll packages
shall [pear a label which indicates the full contents. If the label does not list the full contents of the package, a
contgnts list shall be enclosed. If symbols are to be used, they shall be in accordance with 1SO 15223-1.

The mhanufacturer's address shall be included in the information supplied by the manufacturer.

NOTH 1 The European regulation requires the name and address of the authqrized representative established in the
Eurogean Community.

NOTH 2 The European regulation requires that the date of issue or the{atest revision of the instructions for use is
mentipned in the instructions for use.

11.2| Instruments with measuring function

The limits of accuracy of instruments having a measuring function shall be indicated by a mgrking on the
devige and/or label, instruction leaflet or manual.

NOTEH This requirement does not apply to gauges used for component size selection and GO/NO GO determination.
11.3| Restrictions in combinations
If thg instrument is intended to be used in combination with other instruments, devices of equipment,

restrictions in the use of the combination shall be indicated on the label or in the instruction |eaflet or the
manyal.

11.4| Marking on instruments
Instryments shall be.marked with the following:

— nanufacturer's name or trademark;

— t|>atch code or serial number, where appropriate;

— catalogue/article number, where appropriate, and/or size indication if needed for safe selection or use.

If the marking would affect the intended performance, or the instrument is too small to be legibly marked, the
information required shall be given on the label.

11.5 Instructions for use
If the instrument cannot be used safely without instructions for use, these shall be provided. It shall be

indicated whether the instrument or any fragment thereof can be located by means of an external imaging
device, and with what kind of such device.

© 1SO 2008 — All rights reserved 5
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11.6 Instruments intended for single use

Instruments intended for single use only shall be labelled either “For single use only” or by a symbol in
accordance with ISO 15223-1.

If the instrument bears an indication that it is for single use only, the instructions for use shall contain
information on known characteristics and technical factors known to the manufacturer that could pose a risk if
the instrument was to be re-used.

6 © 1SO 2008 — All rights reserved
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Annex A
(informative)

Examples of typical instrument applications, together with materials
found acceptable for instrument manufacture

A.1 [invasive applications

A.1.1 Instruments with cutting edges
— gcissors;
— needles;
— knives;

— ¢annulae;
— ¢hisels;

— il bits;
— gouges;
— broaches;
— gurettes;
— gawblades;

—  hurrs;

— amers;

— frepans.

A.1.2 Instruments used as guides

— ¢annulae;

— saw guides;

— drill guides;

— aiming devices.

A.1.3 Instruments having implant contact
— punches;

— extractors;

© 1SO 2008 — All rights reserved 7
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— introducers;
— impactors;
— pullers;

— trial implants;

— drive connections.

A.1.4 Instruments having passive contact

— retractors;

— location fguides;
— spreadefs;

— sizers;
— forceps;
— measuriphg devices;
— holders;
— trial implants;

— location pins.
A.1.5 Miscgllaneous
— vents;
— brushes

— restrictofs.

A.2 Non-ipvasive applications
— externalfalignment guides;

— handles

A.3 Materials for invasive applications
A.3.1 Instruments with cutting edges

A.3.1.1 Stainless steels
See Tables A.1, A.2, A3 and A4.
ISO 5832-1, Implants for surgery — Metallic materials — Part 1: Wrought stainless steel;

ISO 5832-9, Implants for surgery — Metallic materials — Part 9: Wrought high nitrogen stainless steel.

8 © 1SO 2008 — All rights reserved
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A.3.1.2 Cobalt/chromium alloys
ISO 5832-4, Implants for surgery — Metallic materials — Part 4: Cobalt-chromium-molybdenum casting alloy;

ISO 5832-5, Implants for surgery — Metallic materials — Part 5: Wrought cobalt-chromium-tungsten-nickel
alloy;

ISO 5832-6, Implants for surgery — Metallic materials — Part 6: Wrought cobalt-nickel-chromium-
molybdenum alloy;

ISO 5832-7, Implants for surgery — Metallic materials — Part 7: Forgeable and cold-formed cobalt-chromium-

' / I ool M
nick =Moryoaetrttnr=non-ainoy,

ISO $832-8, Implants for surgery — Metallic materials — Part 8: Wrought cobalt=nickpl-chromium-
molybdenum-tungsten-iron alloy;

ISO $832-12, Implants for surgery — Metallic materials — Part 12: Wrought cobalt:chromium-molybdenum
alloy.

A.3.1.3 Non-metallic
— gilicon carbide;
— tungsten carbide.
A.3.1.4 Coatings
— ftanium nitride;
— ftanium carbide;

— gilicon carbide.
A.3.2 Instruments used as guides

A.3.2.1 Stainless steels
See Tables A.1, A.2, A3and A 4.
ISO $832-1, Implatts for surgery — Metallic materials — Part 1: Wrought stainless steel,

ISO $832-9, Implants for surgery — Metallic materials — Part 9: Wrought high nitrogen stainless pteel.

A.3.2.2_.. Cobalt/chromium alloys

ISO 5832-4, Implants for surgery — Metallic materials — Part 4: Cobalt-chromium-molybdenum casting alloy;

ISO 5832-5, Implants for surgery — Metallic materials — Part 5: Wrought cobalt-chromium-tungsten-nickel
alloy;

ISO 5832-6, Implants for surgery — Metallic materials — Part6: Wrought cobalt-nickel-chromium-
molybdenum alloy;

ISO 5832-7, Implants for surgery — Metallic materials — Part 7: Forgeable and cold-formed cobalt-chromium-
nickel-molybdenum-iron alloy;

© 1SO 2008 — All rights reserved 9
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ISO 5832-8,
molybdenum

Implants for surgery — Metallic materials —

-tungsten-iron alloy;

Part 8: Wrought cobalt-nickel-chromium-

ISO 5832-12, Implants for surgery — Metallic materials — Part 12: Wrought cobalt-chromium-molybdenum

alloy.

A.3.2.3 Titanium/titanium alloys

ISO 5832-2, Implants for surgery — Metallic materials — Part 2: Unalloyed titanium;

ISO 5832-3, Implants for surgery — Metallic materials — Part 3: Wrought titanium 6-aluminium 4-vanadium

alloy;

ISO 5832-11
alloy.

A.3.3 Instr
A.3.3.1
See Tables /

ISO 5832-1,

ISO 5832-9,

Implants for surgery — Metallic materials — Part 11: Wrought titanium 6-aluminium.7-nid

lments having implant contact

Stainless steels

A,A2, A3and A4.
mplants for surgery — Metallic materials — Part 1: Wrought.stdinless steel;

'mplants for surgery — Metallic materials — Part 9: Wrought high nitrogen stainless steel.

A.3.3.2 Cobalt/chromium alloys

ISO 5832-4,

ISO 5832-5,
alloy;

ISO 5832-6,
molybdenum

ISO 5832-7,
nickel-molyb

ISO 5832-8,
molybdenum

ISO 5832-12
alloy.

mplants for surgery — Metallic materials — Part 4: Cobalt-chromium-molybdenum casting 3

Implants for surgery — Metallic materials — Part 5: Wrought cobalt-chromium-tungsten-

Implants for surgery — .Metallic materials — Part6: Wrought cobalt-nickel-chron

alloy;

'mplants for surgery — Metallic materials — Part 7: Forgeable and cold-formed cobalt-chron
enume-iron alloy;

Implants for\.surgery — Metallic materials —
-tungsten-iromalloy;

Part 8: Wrought cobalt-nickel-chron

Implants for surgery — Metallic materials — Part 12: Wrought cobalt-chromium-molybd

bium

lloy;

hickel

nium-

nium-

nium-

enum

A.3.3.3 Titanium/titanium alloys

ISO 5832-2,

Implants for surgery — Metallic materials — Part 2: Unalloyed titanium;

ISO 5832-3, Implants for surgery — Metallic materials — Part 3: Wrought titanium 6-aluminium 4-vanadium

alloy;,

ISO 5832-11, Implants for surgery — Metallic materials — Part 11: Wrought titanium 6-aluminium 7-niobium

alloy.

10
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A.3.3.4 Polymers

— polyacetal [Delrin!), Celcon)];
— polyetheramide [Ultem™));

— oxide resins;

— polycarbonate (see NOTE 1),

— polyester resins;

— ;Irolysulfone (see NOTE 1);

— gilicone rubbers;

— polyethylene (see NOTE 2);

— polyurethane;

— polypropylene;

— polyamides (e.g. nylon);

— polyaryletherketone (PAEK);

— ¢otton-reinforced phenolformaldehyde [Canvesit!)]:

NOTH 1 These polymers can exhibit cracking if expesed to lipids.

NOTH 2  Some methods of resterilization of polyethylene can affect mechanical properties and dimensiongl stability.
A.3.4 Instruments having passive-tissue contact

A.3.41 Stainless steels
See Tables A.1, A.2, A.3 and/A 4.
ISO $832-1, Implants-for' surgery — Metallic materials — Part 1: Wrought stainless steel,

ISO $832-9, Implants for surgery — Metallic materials — Part 9: Wrought high nitrogen stainless pteel.

asting alloy;

ISO 5832-5, Implants for surgery — Metallic materials — Part 5: Wrought cobalt-chromium-tungsten-nickel
alloy;

ISO 5832-6, Implants for surgery — Metallic materials — Part6: Wrought cobalt-nickel-chromium-
molybdenum alloy;

1) Delrin, Celcon, Ultem, Canvesit and Tufnol are examples of suitable products available commercially. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO of
these products.

© IS0 2008 — Al rights reserved 1M
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ISO 5832-7, Implants for surgery — Metallic materials — Part 7: Forgeable and cold-formed cobalt-chromium-
nickel-molybdenume-iron alloy;

ISO 5832-8, Implants for surgery — Metallic materials — Part8: Wrought cobalt-nickel-chromium-
molybdenum-tungsten-iron alloy;

ISO 5832-12, Implants for surgery — Metallic materials — Part 12: Wrought cobalt-chromium-molybdenum
alloy.

A.3.4.3 Titanium/titanium alloys
ISO 5832-2, = = ; ;

ISO 5832-3, |Implants for surgery — Metallic materials — Part 3: Wrought titanium 6-aluminium_4-vangdium
alloy;,

ISO 5832-11} Implants for surgery — Metallic materials — Part 11: Wrought titanium 6-aluminium 7-nigbium
alloy.

A.3.4.4 Aliminium alloys
All aluminiunp components should be anodized.

EN 2100; Aeyospace series — Aluminium alloy AL-P2014A T4511 — Exfruded bars and sections a or
D <or=200|mm;

EN 2127, Aeyospace series — Aluminium alloy AL-P7075-T73511< Extruded bars and sections a or
D <or=100|mm;

EN 2128, Aeyospace series — Aluminium alloy AL-P7075-T7351 — Drawn bars
6 mm <or=@orD <or=75mm,

EN 2318, Aefospace series — Aluminium alloy AL<P2024-T3511 — Extruded bars and sections
1,2mm <orfaorD <or= 150 mm;

EN 2326, Aefospace series — Aluminiumalloy AL-P6082-T6 — Extruded bars and sections
a orD <or=|200 mm;

EN 2384, Aefospace series — Aluniihium alloy AL-P2014A T6511 — Extruded bars and
sections a or|D <or= 150 mm(

A.3.4.5 Polymers

— polyethdramide [Ultem™)];

— ponaceJaI [Celéon™)];

— oxide resins;

— polycarbonate (see NOTE 1 under A.3.3.4);
— polyester resins;

— polysulfone (see NOTE 1 under A.3.3.4);
— silicone rubbers;

— polyethylene (see NOTE 2 under A.3.3.4);

12 © ISO 2008 — All rights reserved
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— polyurethane;

— polypropylene;

— polyamides (e.g. nylon);

— polyaryletherketone (PAEK);

— cotton-reinforced phenolformaldehyde [Canvesit!)].

A.3.5 Miscellaneous

A.3.5I.1 Vents

— plasticized PVC.
A.3.3.2 Brushes

— polyamide (e.g. nylon).
A.3.8.3 Restrictors
— polyethylene;

— polypropylene;

— polyurethanes.

A.4 [Materials for non-invasive applications

All mpterials standardized under ISO 5832=~t"to ISO 5832-12.

A.4.1 Stainless steels

See Tables A.1, A.2, A.3and A4.

A.4.2 Aluminium alloys
All aliminium components should be anodized.

EN 2[100; Aerospace series — Aluminium alloy AL-P2014A T4511 — Extruded bars and sections|a or
D <ar=200-mm;

EN 2[12Z, Aerospace series — Aluminium alloy AL-P7075-T73511 — Extruded bars and sections|a or
D <or= 100 mm;

EN 2128, Aerospace series — Aluminium alloy AL-P7075-T7351 — Drawn bars
6mm <or=aorD <or=75mm,

EN 2318, Aerospace series — Aluminium alloy AL-P2024-T3511 — Extruded bars and sections
1,2mm <or=aorD <or= 150 mm;

EN 2326, Aerospace series — Aluminium alloy AL-P6082-T6 — Extruded bars and sections
aorD <or= 200 mm;

EN 2384, Aerospace series — Aluminium alloy AL-P2014A T6511 — Extruded bars and
sections a or D <or= 150 mm.
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A.4.3 Polymers

— polyacetal [Delrin!), Celcon)];

— polyethe

ramide [Ultem™")];

— oxide resins;

— polycarb

— polyeste

onate (see NOTE 1 under A.3.3.4);

r resins;

— polysulfq
— silicone

— polyethy
— polyuret

— polyprog

ne (see NOTE 1 under A.3.3.4);
rubbers;

ene (see NOTE 2 under A.3.3.4);
nane;

ylene;

— polyamigles (e.g. nylon);

— polyaryletherketone (PAEK);

— cotton-r¢inforced phenolformaldehyde [Canvesit!)];

— linen-rei

nforced phenolformaldehyde [Tufnol!)].
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