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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-g

avernmental in liaison with 1SO_also take part in the waork 1SQO collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draftyinternation

adop
Intern

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO

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

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

ed by the technical committees are circulated to the member bodies fer ‘voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

al Standards
cation as an

ect of patent

11953 was prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee $C 8, Dental
implgnts.
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Introduction

Screw-retained joints are used widely in dental implant systems and for their integrity depend on the creation
and maintenance of an appropriate clamping force. Failure of such joints is a documented clinical problem that
can have significant impact on the outcome of treatment. Manually operated, suitably calibrated torque
wrenches or deV|ces are W|dely employed in dental |mplant treatment to tlghten screwed Jomts and should be

capable of p
might not al
availability of
outcome.

devices that meet the necessary clinical requirements and help ensure a successful ¢

'vays be the case. This International Standard has, therefore, been developed to facilitate the

inical
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Dentistry — Implants — Clinical performance of hand torque
instruments

1 Scope

This
clinic]
resis
This

International Standard describes a classification system for hand-held torque wrenches
bl use. It specifies their performance requirements in terms of accuracy andfreprod
ance to reprocessing. Test methods are described, and marking and labelling reqdirements
nternational Standard does not include electronically controlled devices.

2 Normative references

The

following referenced documents are indispensable for the applieation of this documen

refergnces, only the edition cited applies. For undated references; the latest edition of th

docu
ISO

ISO
proce

3

ment (including any amendments) applies.

1942, Dentistry — Vocabulary

17664, Sterilization of medical devices — Information to be provided by the manufac

ssing of resterilizable medical devices

Terms and definitions

For the purposes of this document the terms and definitions given in ISO 1942 and the following &

31
hand
manu
systel

3.2

torque instrument
ally operated mecharical device used for the tightening of dental implants or parts of a d
m by displaying or limiting the rotational force of the instrument

disin

usa
seqLEnce of tightening and retightening operations followed by reprocessing (including disassem

ction_and/or sterilization) in accordance with the manufacturer's instructions

intended for
ucibility and
are specified.

t. For dated
b referenced

furer for the

pply.

ental implant

bly, cleaning,

4 Classification

4.1

General

Screw-retained joints are secured by a clamping force resulting from the amount of tension generated in the
screw, each screw having an optimal value. Torque control using a hand torque instrument to which a
screwdriver tip is attached, is the most widely used method in implant dentistry. The mechanical devices
commonly employed utilize the following methods for torque control.
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4.2 Type1

These devices have a preset “break” mechanism. The break mechanism design incorporates either a hinge,
located close to the central long-axis of the screwdriver tip, or a clutch located around the long-axis of the
screwdriver tip. The locking mechanism is held rigidly by a compression spring acting on a cam or a clutch, so
designed that at the desired torque it is unlocked, permitting a) flexure or b) slip of the handle (“break point”),
and thus indicating to the operator that the desired torque has been achieved. Therefore, the instrument
provides both tactile and auditory feedback to the operator.

4.3 Type 2

These devic
“break” torqu

4.4 Type

These devic
mechanism.
operator usir

4.5 Type 4

e to be selected.

B

bs have a similar configuration to Type 1, but incorporate a torque beam rather than a “b
This beam is deformed linearly in relation to the applied torque, which ean be measured b
g a scale built into the instrument.

These devicgs place the torque-limiting mechanism in a casing with an _output shaft designed to couple

customized (
applied by r
mechanism.

ontra-angle dental handpiece. A suitable screwdriver tip«is' placed in the handpiece and t
btating the casing of the torque applicator until the _drive is decoupled by the torque-lir
Both tactile and auditory feedback is provided.

5 Requitements — Accuracy and reproducibility

The accurac
with 6.2, shg
after reproce]
or discarding

6 Testm

6.1 Appal

6.1.1 Test

Examples of

y and reproducibility of the torque at ‘break” or the indicated torque, when tested in accorg
Il lie within the manufacturer's stated specification. For compliance, all values, both initig
ssing, shall lie in that stated range."The number of usages before the device needs recalib
shall be stated by the manufacturer. See 7 d).

ethods
atus

rig

testrigs suitable for this purpose are shown in Figures 1 and 2.

bs operate as Type 1 but have an adjustable compression spring which allows the value ¢f the

reak”
y the

vith a
brque
hiting

ance
and
ating

For devices incorporating a hinge break mechanism, it is necessary to impart freedom so that a break may

occur.
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1.28nd-2 can be a single unit if desired.

Figure 1 — Test rig: Type 1, 2 and 3 devices
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Figure 2 — Test rig: Type 4 devices

The two pringipal components are:

a) a horizontal support beam (5) secured on a vertical support shaft (6) which is free to rotate around its
central vertical axis. The bearings in which the shaft rotates shall be capable of withstanding vertical
loads of 20 N;

b) a torque measuring device (7) mounted on the support shaft, which imparts a rotational stiffness to the
assembly similar to that of an integrated dental implant. This device shall be capable of measuring the
torque with an accuracy of 0,1 N-cm £5 %.

The test rig shall be calibrated and the accuracy of the assembly validated both before and after each test
series.

4 © 1SO 2010 — All rights reserved
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The tightening device (4) is secured horizontally to the support beam by means of supports (8) and a
clamp (9) so that with a screwdriver tip (3) in place it shall be aligned vertically upwards and concentric with
the central long axis of the support shaft (6). For Type 4 devices the drive sleeve of the torque limiting
mechanism shall be secured so as to prevent its rotation relative to the handpiece.

A vertical (drive) shaft (1) is arranged so that its central long axis is concentric with that of the support shaft
and is capable of rotation up to 0,25 s=1 (15 r/min) to simulate clinical use. This shaft has a mechanism for
holding a prosthetic screw (2) concentric with its long axis. The mounting for the vertical shaft may be moved
vertically so that its central long axis remains concentric with that of the support shaft. The screwdriver tip
shall be subjected in function to a downward force of 10 + 1 N.

The te v A 3 : aft-ata in excess of
the target torque level. This torque is dependent on the design of the tightening device and‘sHall be set as
follows:

— Type 1: at a minimum level so as to consistently cease rotation of the drive shaft.immedigtely after the
break action;

— Type 2: at a level in accordance with the manufacturer's instructions, using hand-held magnification (2x)
to read the scale;

— Type 3: at a level in accordance with the manufacturer's instructions, using an electrical contact to
provide control of the tightening system by detection of the indiCated torque;

— Type 4: at a minimum level so as to consistently cease retation of the drive shaft immedigtely after the
break action.

6.1.2| Prosthetic screw
The prosthetic screw shall be as supplied by the. manufacturer for use with the screwdriver tip emlployed in the
test jg. Where the screw and drive shaft are a’single unit, the features that are designed to engage with the

screwdriver tip shall be of the same dimensions as those of the prosthetic screw as supplied by the
manufacturer.

6.1.3| Screwdriver tip

The $crewdriver tip shall be.as“supplied by the manufacturer for use with the hand torque instfument being
testeg.

6.2 | Test procedure
6.2.1] Mechanical test

6.2.1}1" \Type 1 and Type 4 devices

Fit the tightening device and apply it to the prosthetic screw. Rotate it until the desired torque has been
reached. Counter-rotate the drive shaft until the instrument is unloaded and then re-tighten. Repeat the
tightening/torque-releasing sequence twenty times (or as deemed appropriate) and record the torque
achieved at the break point at the end of each sequence. Repeat in accordance with 6.2.2.

6.2.1.2 Type 2 and Type 3 devices
Carry out the procedure as for Type 1 devices at the minimum and the maximum torque settings as stated by

the manufacturer. In the case of Type 3 (torque beam) devices this is the point at which the scale indicates the
desired torque, as derived from the closing of the electrical contact.
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