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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procgdures used to develop this document and those intended for its further maintenance-gre
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed\for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patént rights. Detailq of
any patenf rights identified during the development of the document will be in the Introduction andfor
on the 1Sq list of patent declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given for the convenience of users and does not
constitutg an endorsement.

For an exgllanation on the meaning of ISO specific terms and expressiohsSrelated to conformity assessment,
as well as|information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www:iso.org/iso/foreword.html.

The comrittee responsible for this document is ISO/TC>106, Dentistry, Subcommittee SC 8, Dental
implants.
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Introduction

Most endosseous dental implants currently marketed employ a dental implant body that is inserted
within the jaw bone and to which other components may be joined when constructing a prosthetic
superstructure. The connection between these components and the implant body should be sufficiently
rigid to resist vertical masticatory loads, which have a significant torsional component. Endosseous
dental implants may, therefore, incorporate features to restrict rotation at the connection. If this is
insufficiently strong, then undesirable incidents, including screw loosening, distortion and fracture of
the linked components will occur. A cyclic torsional screw loosening test for the connection between

imptantbody-and-mplantabutmrent wontdfacttitate comparativeevatratiom—
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TECHNICAL REPORT ISO/TR 18130:2016(E)

Dentistry — Screw loosening test using cyclic torsional
loading for implant body/implant abutment connection of

endosseous dental implants

1 _Scope

Thiis Technical Report provides guidelines for a method to determine the extent of screw loosel
mdtallic implant body/implant abutment joint of endosseous dental implants, such as two=par
ulti-part implants under cyclic torsional loading. This test is most appropriate‘for evalu
types of joints fixed using screw(s) and metallic connecting parts. This Technical’Report j
protocol for torsional cyclic torque on an implant body/implant abutment joint{but its inten
fon] prefabricated implant bodies, implant abutments and, if appropriate, implant connecting
ar¢ made of metallic materials.

It is not applicable to ensure the in vivo performance of endosseous.dental implants and is n
frdm observations of clinical failures.

NOTE This Technical Report is not intended for use with tempoxrary abutments.

2 | Normative references

following documents, in whole or in part, are\normatively referenced in this documer
indispensable for its application. For dated references, only the edition cited applies. Fo
re

ISQ 1942, Dentistry -Vocabulary

ISQ 16443, Dentistry - Vocabulary ferdental implants systems and related procedure

3 | Terms and definitions

For the purposes of this/document, the terms and definitions given in ISO 1942 and I1SO 1644
folJowing apply.

3.1
cy¢lic torque
reppeated torsional force alternatively clockwise and counter clockwise

erences, the latest edition of the referencedidocument (including any amendments) applieq.

hing of the
t implants
ating new
rovides a
ded use is
parts that

bt derived

It and are
- undated

13 and the

screw loosening
dekrease—in —
installed

3.3
screw tightening torque

w was first

torque value for screw required to tighten the implant abutment, and the implant connecting part if

appropriate, to the implant body as per specified by the manufacturer

3.4
screw removal torque

torque value for screw required to deconstruct the connection between the implant body and the

implant abutment, and the implant connecting part if appropriate

© ISO 2016 - All rights reserved
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3.5
temporary abutment
implant abutment for temporary usage

4 General principle

The endurance properties of implant body/implant abutment interface should be tested by applying a
cyclic alternating torsional load to the implant body and implant abutment clamped in the testing device.

Testing should ] 1d it have 3 ant abu
equivalenf to the finished device (i.e. components that have undergone the same manufactoring
process ag the device that is to be marketed). If the manufacturer intends the implant componentsto|be
sterilized [by the clinician prior to surgery, sterilization should be carried out before testing as specifjed
in the manhufacturer’s instructions for use. However, if there is evidence that the specified,sterilization
method hhs no significant effect on the properties of all the materials of the specimen’s.being testgd,
sterilizatipn is not necessary prior to testing. If so, this should be documented in the test'report.

If a denta] implant system to be tested consists of several types of implant abutments with the same
connectinfg interface, a straight implant abutment having a metallic connecting interface should |be
selected fpr testing.

NOTE Angulated implant abutments cannot be tested because the central axis of connected test specimg¢ns

is not straight.

5 Testmethods

5.1 Test condition

Carry outfthe test at (25 £ 10) °C.

5.2 Torjque meter
Use a torque meter with an accuracy of 0,3-N-cm or less.

NOTE An example of a torque meteryis HDP-51) manufactured by HIOS INC, Japan.

5.3 Prjparation of test specimens

The implant abutment, anddmplant connecting part if appropriate, should be fixed on the implant bgdy
using the|specified/recommended screw at screw tightening torques stated by the manufacturgr’s
instructions for use.Fhe screw tightening torque should be applied using a torque meter. The endq of
the test specimens.umay be modified into shapes larger than the maximum diameter of implant bddy
and/or injplantsabutment to more easily clamp with the holders. An example of a test specimer is
illustratetli jd Figure 1.

NOTE At least six specimens for each test according to 5.4 and 5.5 are required to compare the mean of the
screw removal torques after cyclic torque test with the mean of the initial screw removal torques.

1) HDP-5is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.
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implant body

5.

5.4

Th
pr

5.5

Thie test device shouldhave the following parts:

.5 Screw removal torque after cyclic torque test

Tmptamtabutent

abutment screw

Figure 1 — Schematic of a test specimen

l Initial screw removal torque

.1 Procedure

e initial screw removal torque of six specimens should be rheasured according to the
pcedure.

The implant abutment, and implant connecting part, if appropriate, should be fixg
implant body using the specified screw at screw tightening torques stated in the many

been assembled.
After 5 min, measure the screw removal torque by torque meter.

Calculate the mean and standard deyiation of initial screw removal torque from the
values for the at least six specimens.

.1 Cyclic torque tester

specimen holders (the implant body and implant abutment should each be held at a m4
5 mm fromithe joint line between them);

torquétransducer;

torsional cyclic driving device that can apply cyclic torque greater than 10 % of screw {

2016(E)

following

d on the
facturer’s

instructions for use. These implant components’should be new ones that have never previously

obtained

ximum of

ightening

ferque;

torsional cyclic displacement transducer.

An example of a torsional testing device is illustrated in Figure 2.

The central long axes of the shafts of the torque transducer and torsional driving device should coincide.

© ISO 2016 - All rights reserved
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specimen holder

torqug transducer

torsiohal cyclic driving device

torsiopal cyclic displacement transducer

lever grm

outpuf of torsional displacement to recorder
outpuf of torsional torque to recorder
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implaIt body

implant abutment

Figure 2 — Example of testing device for cyclic torque test

5.5.2 Terque transducer

The accuracy of thetorque transducer equipped in the cyclic torque tester (see 5.5.1) should be 1

than * 1 % of the maximum torque to be tested.

5.5.3 Procedure

ESS

a) The implant abutment, and implant connecting part, if appropriate, should be fixed on the implant
body using the specified screw at screw tightening torques as stated in the manufacturer’s
instructions for use. These implant components should be new ones that have never previously

been assembled.

b) After 5 min, clamp the retaining portions of the implant body and implant abutment of a test
specimen into the specimen holders of the testing device. The implant body and implant abutment

should each be held at a maximum of 5 mm from the joint line between them.

c) Apply cyclic torque (clockwise and counter clockwise) up to 10 % of the screw tightening torque
stated in the manufacture’s instruction to the implant abutment with the velocity of 10 degree per

minute. Repeat this cyclic torque up to 100 000 cycles.
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When the specimen survives without deformation and/or fracture after 100 000 cycles, measure
the screw removal torque by torque meter. When the specimen does not survive, record the number

of cycles which it survives.

After the test, observe the wear and deformation of the implant body/connecting joint by a

microscope.
At least six specimens should be tested.

Calculate the mean and standard deviation of the measured screw removal torque a
torque test of at least six specimens

fter cyclic

TE1 Implant body and implant abutment joint part are sealed by screw tightening and the part
pcted by corrosion during 100 000 times cyclic torque test (e.g. 1 d or 2 d).

5.6 Evaluation

Ca
rat

6

culate the ratio of the mean initial screw removal torque to the screwtightening torque. Ca

Test report

The test report should include at least the following information:

a)
b)

areference to this Technical Report, i.e. ISO/TR 18130;

anti-rotation: taper-fit, notch-fit, hexagonal, etc.; external anti-rotation: hexago

diameter and length of the implant bedy and implant abutment;

effect on the properties of all materials;

the test method including the test condition, testing device, screw tightening torque app

held and a drawingyof the employed test specimens;
the results obtaihéd, namely
1) the initial’'screw removal torque and the ratio to the screw tightening torque,

2) thescrew removal torque if the specimen survived 100 000 cycles and the ratio to
screw removal torque,

may not be

TE2  Anexample of the testing machine is AG-XR2) manufactured by Shimadzu Corpozation, Japan.

culate the

io of the mean screw removal torque after cyclic torque test to the mean initial screw remoyal torque.

the identification of the employed test specimens, including the type of connection| (internal

hal, etc.),

manufacturer(s), part numbers and lot numbers of the tested parts, material(s) of the teqted parts,

if applicable, the documented evidence that the specified sterilization method has no gignificant

ied to the

screws, cyclic torque, iumber of cycles, distance from the interface at which the components were

the initial

3) if the specimen does not survive, the number of cycles which the testing specimen survives,

4) the microscopic observation on deformed and/or fractured parts of test specimens.

2) AG-XRis an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.
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