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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS — NON-FOCUSING SHORT PRESSURE
PULSE SOURCES INCLUDING BALLISTIC
PRESSURE PULSE SOURCES - CHARACTERISTICS OF FIELDS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interri tior. >l
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ena and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Techr ~al Kk norts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publice ‘on(.)*Y Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sub, ct dealt with
may participate in this preparatory work. International, governmental and non-governmental c:ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internatior.al Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the ©* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po. sible an international
consensus of opinion on the relevant subjects since each technical committe~ ha. ripresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and « ¢ accepted by IEC National
Committees in that sense. While all reasonable efforts are made to'ens ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wc.v ‘= which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationai and . =2gional publications. Any divergence between
any IEC Publication and the corresponding national or regional , ublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind:pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .2~'«ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea fion .f this publication.

No liability shall attach to IEC or its directoi.. enpiuyees, servants or agents including individual experts and
members of its technical committees and ‘= Na. onal Committees for any personal injury, property damage or
other damage of any nature whatsseve ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, 'se . orreliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative efercnces cited in this publication. Use of the referenced publications is
indispensable for the correct annlic.tic.n of this publication.

Attention is drawn to the poss hility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be haid rec>=asible for identifying any or all such patent rights.

International Standara IEC 63045 has been prepared by IEC technical committee 87:
Ultrasonics.

The text of thic International Standard is based on the following documents:

FDIS Report on voting
87/741/FDIS 87/743/RVD

i“ull'information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

Words in bold in the text are defined in Clause 3.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicate >
that it contains colours which are considered to be useful for the correct understind.ng
of its contents. Users should therefore print this document using a colour arii:ter.
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INTRODUCTION

In this document, pressure pulses are single pulses of ultrasonic energy of up to 25 us duration
which have only one significant positive and one negative peak carrying more than 95 % of the
energy (see definitions). Focused pressure pulses (sometimes called "strongly focused") are
characterized by a peak acoustic pressure in a point in the sound field distant from the source
aperture. Parameters and measurement methods for focusing pressure pulse sources are
described in IEC 61846. The parameters and measurement methods of any other types of
pressure pulses, i.e. weakly focused and non-focused pressure pulses, are described in this
document.

Devices with non-focusing/weakly focusing pressure pulse sources are used for the
extracorporeal treatment of soft tissue pain situations in, for example, the shoulder, tho he=l
spur or the tennis elbow and for trigger point therapy. Further, still under resea.ch are
applications in orthopaedics, pain therapy, treatment of angina pectoris, stem c¢:ll ‘herec py of
infarcted cardiac areas, treatment of erectile dysfunction, of cellulitis, and wound «voan.

The patients receive between 3 to 5 treatments of 10 min to 20 min duration«~itt approximately
or on average 1 000 pulses. Each pressure pulse consists of one signii.cant . ompressional
part and a trailing negative part and has an overall duration of less 1..an 25 us. In present
devices, 1 to 35 pulses per second are released to the target tis:ue. The pulses are usually
applied to the patient by a manually guided hand piece. Targeting is ~onm monly done by asking
the patient to direct the pulses to the point of maximum pain.

The first use of non-focused/weakly focused pressure pulses to .reat soft tissue pain situations
was described in 1999. The first devices used the hall’stic. or.nciple for the generation of the
pressure pulses, which is based on an "air-gun" like <~ce'eration of a projectile by pressurized
air. The projectile impinges on the rear side of a larger n.>tal applicator, the front side of which
instantly releases one fast pressure pulse to the nat ent. Today, most of the devices on the
market use this design and often are called “radial snock wave devices” or “ballistic sources”
although a true shock wave is not created. Also. other pulse generating principles are being
applied including variations of common “ithctripier sources (electromagnetic, piezoelectric,
electrohydraulic).

Before this first occurrence, focuscd p.essure pulses were used clinically beginning in 1993
for the treatment of shoulder calc fica.ions, tennis elbow pain and heel spur pain, initially using
lithotripter-like electrohydra:lic, -« lectromagnetic or piezoelectric sources. These focused
pressure pulses can be ct aracterized by IEC 61846, but the parameters described therein are
not sufficiently applicab’« to ciaracterize the parameters and fields of weakly focused and non-
focused pressure pv!-es and their propagation characteristics.

This document_specili.2s methods of measuring and characterizing the acoustic pressure
pulses generate! by non-focusing/weakly focusing pressure pulse equipment and their
propagation chiaracteristics.
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ULTRASONICS — NON-FOCUSING SHORT PRESSURE
PULSE SOURCES INCLUDING BALLISTIC
PRESSURE PULSE SOURCES - CHARACTERISTICS OF FIELDS

1 Scope

This document is applicable to

— therapy equipment using extracorporeally induced non-focused or weakly focused prass.re
pulses;

— therapy equipment producing extracorporeally induced non-focused or weaki fo.used
mechanical energy,

where the pressure pulses are released as single events of duration up to 25 .s.

This document does not apply to

— therapy equipment using focusing pressure pulse source. su:h as extracorporeal
lithotripsy equipment;

— therapy equipment using other acoustic waveforms like. “hvsiotherapy equipment, low
intensity ultrasound equipment and HIFU/HITU equipmaiit.

This document specifies

— measurable parameters which are used in the .declaration of the acoustic output of
extracorporeal equipment producing a non-foc:=ed or weakly focused pressure pulse
field,

— methods of measurement and char.cterizaiion of non-focused or weakly focused
pressure pulse fields.

NOTE 1 The parameters defined in this docu "«enf do not — at the time of publication — allow quantitative statements
to be made about clinical efficacy and prss.>le nazard. In particular, it is not possible to make a statement about the
limits for these effects.

NOTE 2 Figure B.1 to Figure F.10 and Figure 2 to Figure 4 are useful to understand the geometry of the field
applied in this document.

This document has bcun a>veloped for equipment intended for use in pressure pulse therapy,
for example therapy of ¢ rthopaedic pain like shoulder pain, tennis elbow pain, heel spur pain,
muscular trigger poin therapy, lower back pain, etc. It is not intended to be used for
extracorporea lihotripsy equipment (as described in IEC 61846), physiotherapy equipment
using other \v:aveforms (as described in IEC 61689) and HIFU/HITU equipment (see
IEC 60601-2-32 and IEC TR 62649).

2. Norn ative references

1 e following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60565-1, Underwater acoustics — Hydrophones — Calibration of hydrophones — Part 1:
Procedures for free-field calibration of hydrophones

IEC 60565-2, Underwater acoustics — Hydrophones — Calibration of hydrophones — Part 2:
Procedures for low frequency pressure calibration
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