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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
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ion (IEC) on all matters of electrotechnical standardization.
nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

rnational Standards adopted by the technical committees are circulated to the,member bodie
bn as an International Standard requires approval by at least 75 % of the member bodies castin

is drawn to the possibility that some of the elements of this part of ISO 13779 may be the subje
D shall not be held responsible for identifying any or all such patent rights:

nal Standard 1SO 13779-1 was prepared by Technical Committee ISO/TC 150, Implants
hittee SC 1, Materials.

9 consists of the following parts, under the general title lmaptants for surgery — Hydroxyapatite:
1: Ceramic hydroxyapatite

2: Coatings of hydroxyapatite

3: Chemical analysis and characterization-of crystallinity and phase purity

4: Determination of coating adhesion'strength
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Introduction

No known surgical implant material has ever been shown to cause absolutely no adverse reactions in the human
body. However, long-term clinical experience of the use of the material referred to in this part of ISO 13779 has
shown that an acceptable level of biological response can be expected, if the material is used in appropriate
applications.

The biological response to hydroxyapatite ceramic has been demonstrated by a history of clinical~use and by
laboratory studies. See Bibliography.
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Implants for surgery — Hydroxyapatite —

Part 1:
Ceramic hydroxyapatite
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3.1
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pe
of ISO 13779 specifies requirements for ceramic hydroxyapatite intended for use as surgical in

of ISO 13779 does not apply to hydroxyapatite coatings, non-ceramic hydroxyapatite, hyi
hlass ceramics, o~ and B-tricalcium orthophosphate or other forms of caleium phosphate.

mative references

ving normative documents contain provisions which, thfgugh reference in this text, constitute g
Df ISO 13779. For dated references, subsequent amendments to, or revisions of, any of these
pply. However, parties to agreements based on thispart of ISO 13779 are encouraged to inv
of applying the most recent editions of thé“*normative documents indicated below. R

of currently valid International Standards.

3-17:—D), Biological evaluation of. edical devices — Part 17: Establishment of allowab

ty and phase purity.

ms and definitions

urposes of this part of ISO 13779, the following terms and definitions apply.

hydroxyapatite

plants.

jroxyapatite

rovisions of
publications
pstigate the
or undated
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e limits for

9-3:—1), Implants for surgety'— Hydroxyapatite — Part 3: Chemical analysis and characterization of

hydroxya|

patite which has been sintered into a coherent crystalline mass by subjecting it to conditions at which the

crystals in the powder fuse together

3.2

hydroxyapatite
chemical compound with a crystallographic structure characterized by the powder diffraction file PDF 9-432 of the
International Committee for Diffraction Data ICDD, USA

NOTE

The chemical formula is Cag(OH)(POy)s.

1) To be published.
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3.3

sintering

process for production of ceramics in which the application of heat causes a significant reduction of particle surface
area and bulk volume to achieve densification and consequent increase in mechanical properties

4 Requirements

4.1 Chemical analysis

The conten
ISO 13779-

This shall b

4.2 Trac
The limits o

The maxim
element levj

Assessmen

4.3 Crys

The hydrox
crystalline ¢

The quantit]
determined

i Of calcium and phospnorus of the hydroxyapatiie ceramic shall be determined N accorda
3. The calcium to phosphorus ratio, Ca/P, shall have a value of 1,65 < Ca/P < 1,82 for the-ato

b determined as specified in ISO 13779-3.

b elements
f specific trace elements for ceramic hydroxyapatite are given in Table 1.

um allowable limit for metals having adverse biological reactions istg total of 50 mg/kg. T
pls shall be determined as specified in ISO 13779-3.

t of the risk posed by other chemical impurities shall be carriedout in accordance with ISO 109

Table 1 — Limits of specific trace elements

Maximum limit

Element ma/kg

Arsenic 3

Cadmium

5

Mercury

5

Lead

30

talline content

yapatite phase,shall be not less than 95 % crystalline. The total maximum allowable level
hases shall h€)5%, with the balance being amorphous.

htive detérmination of the content of the hydroxyapatite phase and of other crystalline phaseg
in aceardance with ISO 13779-3.

4.4 Mechanical properties — (‘nmprneclnn cfrnngfh

\nce with
mic ratio.

he trace

D3-17.

of other

shall be

The compression strength of sintered ceramic hydroxyapatite shall be not less than 1,5 MPa and shall exhibit no

anisotropy.

The compression strength shall be determined by applying an axial load to a cylindrical test specimen of height h,
and diameter d, with a ratio of dimensions h/d between 1,5 and 2,0.

The compression strength shall be calculated by determining the mean value of the load force recorded at the
moment of initial cracking.
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