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This International Standard covers significant featurgs)of hand-operated
dental root-canal instruments which are used by the dg¢ntist for the
mechanical preparation of root canals for treatment:’In dentjstry these in-
struments are also referred to as endodontic ifstruments.

Part 1, in addition to the specific instruments, includes géneral specifi-
cations, requirements and test methods\which are applicable to all types
of root-canal instruments.

Attention is drawn to the International Standard on a numbegr coding sys-
tem, ISO 6360, which specifi€sya 15-digit number for the identification of
dental rotary instruments of‘all ‘types.
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Dental root-canal instruments —

Part|3:

Condensers, pluggers and spreaders

1 Scqgpe

This parf of ISO 3630 specifies requirements and test
methodg for pluggers and spreaders, used to con-
dense rgot-canal filling materials. In addition to stan-
dard siZes, this International Standard includes a
secondafy size system referred to as “taper size”.
These ‘ftaper size” sizes are identifiable by tapers
which v3ry with instrument size.

2 Normative references

The follpwing standards contain provisions which,
through |reference in this text, constitute provisions
of this part of ISO 3630. At the-time of publication, the
editions jindicated were validCAl’standards are subject
to revisipn, and parties té-agreements based on this
part of ISO 3630 are-éncouraged to investigate the
possibiliy of applying‘the most recent editions of the
standards indicatéd)below. Members of IEC and ISO
maintain| registers of currently valid International
Standards.

3 Definitions

For the purposes of this part of ISO 363
ing definitions apply. They go beyqg
ISO 1942 by being more precise.

37 root-canal filling condenser: Ha
the working part of which is cylindrical o
circular in cross-section. It is designed
the filling material in a root canal in th
lateral direction. Condensers are comn
pluggers or spreaders.

3.2 root-canal filling plugger: Hand i
working part of which is cylindrical or ta
in cross-section and has a flat tip end.
to compress filling materials in a root ¢
an axial direction.

3.3 root-canal filling spreader: Har
the working part of which is taperg
cross-section and has a pointed tip end.
to compress filling materials in a root ¢
a lateral direction.

0, the follow-
nd those of

nd instrument
r tapered, and
to condense
e axial and/or
only used as

hstrument the
bered, circular
It is designed
anal mainly in

d instrument
d, circular in
It is designed
anal mainly in

ISO 1942-3:1989, Dental vocabulary — Part 3. Dental
instruments.

ISO 3630-1:1992, Dental root-canal instruments —
Part 1: Files, reamers, barbed broaches, rasps, paste
carriers, explorers and cotton broaches.

ISO 6360-1:1985, Dental rotary instruments — Num-
ber coding system — Part 1: General characteristics.

ISO 6360-2:1986, Dental rotary instruments — Num-
ber coding system — Part 2: Shape and specific
characteristics.

4 Requirements

4.1 Material

The working part and the shank of the instrument
shall be made from corrosion-resistant material. The
type and the treatment of the material is left to the
discretion of the manufacturer.

The handles or shanks shall be made of plastics ma-
terial or other corrosion-resistant materials at the dis-
cretion of the manufacturer.
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4.2 Dimensional requirements for
standard-type pluggers and spreaders

The dimensions are given in millimetres.

The dimensional requirements shall comply with the
appropriate tables and figures. Within the dimensional

© ISO

requirements, variations in shape and design are per-
mitted.

Testing shall be carried out in accordance with
ISO 3630-1:1992, subclauses 6.1 and 6.2.

4.2.1 Pluggers

¢d2

@(11

)

Handle

Design of handte at the
manufacturer’s discretion

The tip shall be flat and perpendicular to the axis of the instrument. The working part shall be-gither cylindrical or tapered with a taper of

0,02:1 along /, based on 4, and 4, of table 1.

The neck shall He either cylindrical or tapered. The diameter d, shall not exceed d, when\gylindrical.

d, digmeter of the working part at the tip end (nominal size)

d, digmeter at the end of working part

A lepgth for measuring point d, and minimum length of working’ part
b lemgth of operative end

Iy ngck portion

Table 1 + Diameters and 'designation for

Figure 1 — Plugger

Table 2 — Lengths

standard pluggers I, l,

. . d, d, Colour min. + 05
Nominal size + 0,02 +0,02 designation

015 0,15 0,47 white 21
020 0,20 0,62 yellow
025 6,25 0,57 red 16 25
030 9,30 0,62 blue 28
035 535 0,67 green
040 0,40 0,72 black 31
045 0,45 077 white
050 0,50 0,82 yellow
055 0.55 087 red NOTE — Lengths not listed shall be within + 0,56 mm of
060 0,60 0,92 blue h d lenath
070 0,70 1.02 green the stated length.
080 0,80 1,12 black
090 0,90 1,22 white
100 1,00 1,32 yellow
110 1,10 1,42 red
120 1,20 1,52 blue
130 1,30 1,62 green
140 1,40 1,72 black
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4.2.2 Spreaders

®d,
?d,

®d,
x
L\
\’.-—

{4 [ K
{
z Handle

Design of handle at the
manufacturer’s disgretion

A

1

The tapef along |, is specified by d, and d, of table 3. The tip end shall be rounded or angled. The neck shall be either contirjuously tapered,
cylindricdl or a combination.

b

d, diameter of the projection of the working part at the tip end (nominal size)
d, diameter at length 5

dy diameter at length /,

l, length for measuring point d; and minimum length Ot 'working part

IA length of operative end

[ neck portion

A length of tip

Is length for measuring point d,

Figure 2 — Spreader

Table 4 — Lengths

Tabje 3 — Diameters and designation for
standard spreaders h b L 5
min. + 05
Nominal 4 4 dy Colour
size ref. + 0,02 + 0,02 | designation 21
010 0,10 0,16 0,42 purple 16 25 d, t0 3 x d, 3
015 0,15 0,21 0,47 white 28
020 0,20 0.26 0,52 vellow 31
025 0,25 0,31 0,57 red
030 0,30 0,36 0,62 blue NOTE — Lengths not listed shall be within + 0,5 mm of
035 0,35 0,41 0,67 green stated length.
040 0,40 0,46 0,72 black
045 0,45 0,51 0,77 white
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4.3 Dimensional requirements for taper size

......... .

pluggela and Laper size Spfé&déf

The dimensions are given in millimetres.

The dimensional requirements shall comply with the
respective tables and figures in 4.2.1 and 4.2.2 and

table 5. Within the dimensional requirements, vari-
ations in shape and design are permitted

© ISO

There is no restriction regarding size. For example if
A —N27 and + taper = N NRR7 than tha civa Aacinnatinn
“1 = VL4 diliv WAy - Vv,vywr/, U IUII LT viaw U‘JJIHIIULIUII
would be 022 37.

Taper portion is uniform along the working length.

If the working part length, /;, is less than 16 mm (see
table5), use the length to the maximum diameter
along the taper.

4.4 Pluggers and spreaders fitted in long

Testing shall |be carried out in accordance with
ISO 3630-1:19P2, subclauses 6.1 and 6.2.

Taper size pluggers and taper size spreaders have the
nominal sizes [for d, and taper selected from table5
at the aiscretign of the manufacturer.

They have tapgrs different from standard type instru-
ments.

Table 5 — Dimensions of taper size pluggers’and taper size spreaders

tramdtesthand-type-instruments)

The symbols and terms in 4.2.1, 4.2.2Cand 4.3 also
apply to instruments fitted in long handles.

The length and the diameter of the’handle shall be at
the manufacturer's discretion-

The condensers shall be'\either straight or pent as
shown in figure 3. Length-l; may be less than|16 mm
at the discretion of thie*manufacturer.
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The angle o shown in figure3 shall be consistent
within the tolerance as specified in table6 for any
specific ize within a brand.

Table 6 — Angle tolerance

Figure 3 — Bent condenser

Angle range Tolerance
o
ag 10° + 1°
11°< ag 25° +2°
26°< ax 45° + 3°
46°< «a +5°

4.5 Mechanical requirements

4.5.1 sistance to bending, finger-type
instruments

After a deflection of 7°, the handle shall return to its
original position on remoyvalhof the force; after a de-
flection ¢f 9°, it shall retusn”to within 2° of its original
position.| After a deflection of 18°, there shall be no
sign of fracture. The(condenser shall be deemed not
to comply with this“requirement if it fractures or if the
perman

Testing ¢

4.5.2 Resistance to bending, hand-type
instruments

After a deflection of 15 mm, the handle shall return
to its original position on removal of the force; after a
deflection of 20 mm, it shall return to within 4,5 mm
of its original position. After a deflection of 40 mm
there shall be no sign of fracture. The condenser shall
be deemed not to comply with this requirement if it
fractures or if the permanent set is in excess of the
figures stated.

Testing shall be carried qut-in accordande with 6.1.3.

4.5.3 Handle security

Handles whencaffixed to the operative|end shall be
securely and permanently affixed. The instrument
shall have\no axial movement from thg handle and
shall ot twist within the handle when|torque is ap-
plied:

Testing shall be carried out in accordance with

ISO 3630-1:1992, subclause 6.5.

45.4 Surface finish

The operative end shall have a smooth finish when
visually inspected under x 4 magnificatign.

45.5 Chemical requirements,
corrosion-resistance

Instruments shall not show evidence|of corrosion

when undergoing one of the corrosion tests specified
in ISO 3630-1:1992, subclause 6.6.

45.6 Heat-carrier condenser

When instruments are indicated by the [manufacturer
i i i e hall meet the

requirements of 4.5.2.

Testing shall be carried out in accordance with 6.1.3.

5 Sampling

For each test, if not specified differently, more than
90 % of the samples tested shall comply. The sampk
ing plan is as follows:

Test at least 10 instruments of each size to be tested.
If all 10 instruments pass, the product passes. If eight
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or fewer instruments pass, the product fails. If nine
instruments pass, test five additional instruments. In
this case, all five shall pass for the product to be ac-
cepted.

6 Testing

6.1 Resistance to bending, stiffness

6.1.1 Size

© ISO

6.1.2 Bend stiffness for finger-type instruments

Bend 10 instruments at 3 mm from the tip, to a total
of 45° using the stiffness test apparatus shown in
figure 4 and specified in ISO 3630-1:1992, subclause
6.4. Record the load in N-cm. Remove the instrument.
Measure and record the permanent set using angle
of the shaft as shown in figure 5.

Measure d, ahd d, for pluggers, and 4, and d; for
spreaders. Regord the diameters and the calculated
taper for 10 ingtruments of each type to be tested.

Reversible gear motor

Stop

Dimensions in njillimetres

Torque-measuring device

Cdtch pin

Figure_4 — Apparatus for bending test

Dimensions in nuillimetres

f3=Permanent set

3

T .
— T Clamped portion
‘_\_\~.\‘:\~_

Figure 5 — Measurement of permanent set
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6.1.3 Bend stiffness for hand-type instruments

Using stiffness test apparatus similar to figure 6 and
described below, measure the applied load and the
permanent set identified by the distance from the
original position after the deflections of 156 mm,
20 mm and 40 mm. Note any sign of instrument fail-
ure. Test 10 instruments.

NOTE 1 Although this test may be carried out with any
suitable clamp, it is strongly recommended that the appar-

atus illustrated-infigure 8 be used

ISO 3630-3:1994(E)

In addition the designation of taper size pluggers and
spreaders contains the selected taper, according to
table 5, given in a 2-digit number.

EXAMPLE
022 37

In this case, the 022 is the diameter d, (nominal size)
and 37 is the taper in thousandths of a millimetre.

For sizes less than 100, the first digit 0 may be omit-

Hold theftine of the condenser firmly, over a distance
of 3 mm] from the tip, in a suitable clamp or device
so that the tip is not free to move appreciably during
the test| Hold the condenser and clamp with the
handle df the condenser pointing vertically upwards.
Apply a force perpendicular to the axis of the handle,
and in slich a direction that the least possible torsion
is applief to the tine. Measure the deflection at right
angles t¢ the original line of the handle at a point on
the handle 125 mm from the point of entry of the tine
into the tlamp.

In order fo determine the effect of heat on heat-carrier
instrumgnts, heat five instruments to a cherry-red
colour oh a Bunsen burner or other suitable source
of heat. [Keep them at room temperature for at least
10 min Hefore testing.

7 Designation and identification

7.1 Standard type pluggers and spreaders

The desiggnation of the size of standard type pluggers
and sprepders is indicated by the diameter d; (nominal
size) in @ 3-digit number in accordance with table 1
or 3.

The hanglle shall be golour-coded in accordance with
table 1 dr 3 at the diseretion of the manufacturer.

For sizeq less.than 100, the first digit 0 may be omit-
ted.

ted. For heat-carrier condensers the \mprking on the
handle shall include “"HC" or “heatable’|.

For taper size instruments, ne colour ¢lesignation is
envisaged.

8 Packaging

Root-canal condensers are supplied, at the discretion
of the manufacturer, as single instruments or in sets.

9 Marking

Each' package shall be marked with at|least the fol
lowing information:

a) type of instrument, product identification;
b) length of operative end;

¢) nominal size of instrument (The first|digit “0" may
be omitted for sizes less than 100);

d) name of manufacturer or distributor
e) packaging date (coded or in plain lpnguage), ex-
pressed, if applicable, in accordance with

ISO 8601;

f)  number of instruments in unit pag¢kage, unless
visually obvious;

g) material of the operative end;

For heat-carrier condensers, the marking on the han-
dle shall include “HC"” or “heatable”.

7.2 Taper size pluggers and spreaders

The designation of the size of taper size pluggers and
spreaders is indicated by the diameter d; (nominal
size) in a 3-digit number in accordance with table 5.

h) whether the instruments are sterile;

i) when the package is marked sterilized, the word-
ing: “Sterility is not guaranteed after opening the
package”, or equivalent;

i) for heat-carrier instruments the letters “HC" or
the word “heatable”.
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Figure 6 — Apparatus for resistance to bend testing, hand type

bt head
s
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