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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. 

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

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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 patent rights. 

ISO 10139-1 was prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee SC 2, Prosthodontic 
materials. 

This second edition cancels and replaces the first edition (ISO 10139-1:1991), which has been technically 
revised. 

ISO 10139 consists of the following parts, under the general title Dentistry — Soft lining materials for 
removable dentures: 

 Part 1: Materials for short-term use 

 Part 2: Materials for long-term use 
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Introduction 

Clinically, short-term denture-lining materials are used commonly as tissue conditioners and as temporary soft 
lining materials. It is believed that their use as functional impression materials is now less common. Therefore, 
the tests are designed to cover the more common usages. 

It is recognized that the short-term material, when used as a tissue conditioner, is commonly changed every 
few days with the aim of returning the mucosa to a healthy condition as quickly as possible. As a temporary 
soft lining, the material is commonly placed in immediate dentures and in dentures that need to be modified as 
part of implant treatment. Therefore the specification has been so designed to necessitate that a material 
exhibit the required properties over a 7-d period. It is of course recognized that there are a number of clinical 
situations where it is appropriate to retain the soft lining in the denture for periods longer than 7 d. It is also 
recognized that manufacturers may wish to provide more than one set of times, temperatures, proportions and 
procedures to mix or prepare the material properly in order that the material can satisfy the requirements of 
more than one type or class. 

In its earliest stage, the soft lining material is usually removed from the mouth so that it can be adjusted and 
tidied. If the material attains a particular level of elastic recovery, removal from the mouth will not result in 
unacceptable distortion. Therefore, denture lining materials for short-term use are classified in this part of 
ISO 10139 according to the time at which 10 % elastic recovery is established. (When stating the time at 
which 10 % elastic recovery is established, the manufacturer is to take, as zero time, the end of mixing.) 

The other classification is related to initial compliance. 

Although it is not claimed that any particular time at which 10 % elastic recovery is attained or level of 
compliance is superior to another, these classifications are intended to assist clinicians who will now have 
more information with which to make an informed choice. 

In an attempt to establish some degree of harmony with the procedures used to evaluate related dental 
materials, the displacement rheometer, which is used to measure the setting characteristics of elastomeric 
impression materials, has been adopted to measure elastic recovery of the short-term soft lining materials 
(ISO 4823:2000). This method supersedes the consistency test. 

This part of ISO 10139 does not include specific qualitative and quantitative requirements for freedom from 
biological hazard. When possible biological or toxicological hazards need to be assessed, refer to ISO 7405 
(see the Bibliography). 
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Dentistry — Soft lining materials for removable dentures — 

Part 1: 
Materials for short-term use 

1 Scope 

This part of ISO 10139 specifies requirements for the physical properties, test methods, packaging, marking 
and manufacturer's instructions for denture lining materials suitable for short-term use. 

2 Normative references 

The following referenced documents are indispensable for the application 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. 

ISO 3696, Water for analytical laboratory use — Specification and test methods 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
tissue conditioning material 
soft lining material, placed in the fitting surface of a denture, that is intended to be in contact with the  
denture-supporting mucosa, commonly for a period of up to 7 d, with the aim of assisting its return to a healthy 
condition 

3.2 
temporary soft lining material for dentures 
soft lining material for dentures that is intended to be used for a limited period to improve fit, retention and 
comfort 

4 Classification 

4.1 Types 

Materials for short-term use shall be classified into the following types according to development of elastic 
recovery (see 5.1) as determined in accordance with 7.2: 

 Type A: allows short time before removal from the mouth (5 min or less than 5 min); 

 Type B: allows extended time before removal from the mouth (more than 5 min). 
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4.2 Classes 

The materials shall be further subdivided into classes according to their initial compliance as measured by 
initial resistance to indentation (see 5.2) determined in accordance with 7.3: 

 Class 1: high initial compliance; 

 Class 2: low initial compliance. 

5 Requirements 

5.1 Development of elastic recovery 

When specimens are subjected to the displacement rheometer test in accordance with 7.2, two of the three 
specimens of the material shall conform to the requirement for the relevant type as shown in Table 1. If only 
one specimen meets the requirement, the material shall be deemed not to conform to this part of ISO 10139. 

Table 1 — Development of elastic recovery 

Time at which 10 % recovery is 
attained at test carried out at 37 °C 

t 
Type 

min 

A t u 5 

B t > 5 

 

5.2 Change in compliance with age as measured by depth of penetration 

5.2.1 Depth of penetration at 2 h 

When 2-h old test specimens are subjected to the depth of penetration test in accordance with 7.3, two of the 
three specimens of the material shall conform to the requirements of the particular class as shown in Table 2. 
If only one specimen meets the requirement, the material shall be deemed not to conform to this part of 
ISO 10139. 

Table 2 — Depth of penetration 

Depth of penetration at 2 h 
Class 

mm 

1 W 1,5 

2 < 1,5 

 

5.2.2 Depth of penetration at 7 d 

The depth of penetration at 7 d shall be no less than 0,5 mm. If only one specimen meets this requirement the 
material shall be deemed not to conform to this part of ISO 10139. 
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6 Sampling 

The test sample shall consist of a retail package, or packages, from the same batch. 

7 Test methods 

7.1 Ambient conditions for testing 

All tests shall be conducted at (23 ± 1) °C unless othewise stated. 

7.2 Measurement of elastic recovery 

7.2.1 Apparatus 

7.2.1.1 Displacement rheometer (see Figure 1). 

 

Key 

1 LVDT support 6 plate aligning and locking pins 

2 flat head assembly screws 7 perforated test plate 

3 LVDT core 8 slotted test specimen pedestal 

4 core carrier rod 9 instrument base 

5 sliding polymer blocks 10 glide track 

Figure 1 — Displacement rheometer 

NOTE See ISO 4823:2000 for further figures which contain full details and dimensions of the displacement rheometer. 

No lubricants shall be used in attempts to reduce friction between the bearing surfaces [(5) and (10) of 
Figure 1] of the test instrument. 

Before using the instrument, the following procedure to determine whether the friction between bearing areas 
of the instrument is within acceptable limits shall be used. 

a) Detach the linear variable displacement transducer (LVDT) core carrier rod [(4) of Figure 1] from the 
sliding polymer blocks [(5) of Figure 1]. 

b) Clean and dry the bearing surfaces and examine them for defects that can be detected by touch (burrs, 
nicks, etc). Eliminate any such defects. 

c) Seat the sliding blocks in the glide track [(10) of Figure 1], and use the perforated test plate [(7) of 
Figure 1] and the plate aligning and locking pins [(6) of Figure 1] to connect the parts for testing. 

d) Elevate one end of the instrument so that the base is at 20° to horizontal. 
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e) Then, by hand, move the sliding block/perforated test plate assembly in the glide track to the upper 
extreme position and release it immediately. If the assembly moves freely to the lower extreme position 
under the pull of gravity, the friction is within acceptable limits. 

f) Repeat the preceding step with the opposite end of the instrument elevated to determine whether 
freedom of movement in the opposite direction is acceptable. 

g) Turn the perforated test plate [(7) of Figure 1] upside down and repeat steps e) and f). If the friction 
cannot be reduced to acceptable limits by removal of burrs, contaminates, etc. it may be necessary to 
resurface the bearing areas to eliminate binding interferences and check that the perforated test plate is 
not distorted. 

h) Upon achieving acceptable limits for friction, re-attach the core carrier rod. 

7.2.1.2 Linear variable displacement transducer (LVDT), having a linear working range > 12,5 mm. 

The transducer shall be passive, i.e. not spring-loaded. 

7.2.1.3 Power supply (± 15 V d.c., regulated), for modulating the LVDT signals. 

7.2.1.4 Recorder, compatible with the LVDT and associated equipment. 

7.2.1.5 Water bath, capable of maintaining the upper surface of the slotted specimen pedestal [(8) of 
Figure 1] at (37 ± 1) °C. 

7.2.1.6 Instrument for measuring temperature, of the upper surface of the slotted specimen pedestal 
[(8) of Figure 1]. 

7.2.1.7 Timing device, accurate to ± 0,1 s. 

7.2.2 Instrumentation assembly and adjustment 

Connect the LVDT (7.2.1.2) to the recorder (7.2.1.4) through the power supply (7.2.1.3). 

Adjust the LVDT body position, as required, to establish a body/core relationship whereby a full scale 
deflection of the recorder pen will indicate a rheometer displacement of 3,5 mm. 

Confirm that the recorder pen reflects a linear function of the rheometer displacement. 

7.2.3 Preparation of test specimens 

Each specimen shall be prepared in accordance with the manufacturer's instructions and at ambient 
temperature (7.1). 

If the manufacturer provides more than one set of instructions each additional set shall be subjected to the 
test procedure. 

NOTE Manufacturers may wish to provide more than one set of times, temperatures, proportions and procedures to 
mix or prepare the material properly in order that the material can satisfy the requirements of more than one type or class. 

7.2.4 Test procedure 

Start the timing device (7.2.1.7) on completion of the mix. At 60 s, deposit an increment of about 2 ml of the 
material in the centre of the top surface of the slotted test specimen pedestal [(8) of Figure 1]. Force the 
perforated test plate [(7) of Figure 1] into the material, until the underside of both ends of the plate contact the 
upper surfaces of the sliding polymer blocks [(5) of Figure 1] and so that the material extrudes through at least 
28 of the perforations. 
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Align the locking pin holes in the perforated test plate with the pin holes in the sliding blocks, and insert the 
locking pins [(6) of Figure 1] to secure the parts prior to testing. 

The temperature of the water flowing through the slotted specimen pedestal should be such that a 
temperature of (37 ± 1) °C is recorded on the top surface of the pedestal. 

Zero the chart recorder pen before activating the recorder chart drive to begin the test schedule described 
below. At 1 min before the time recommended by the manufacturer as being the earliest safe removal time 
(see Introduction for explanation), use finger pressure against the sliding polymer block [(5) of Figure 1] so as 
to displace the sliding block/perforated plate assembly by 0,25 mm, as reflected by the recorder tracing. 
Remove the finger pressure 5 s after completing the displacement and observe the behaviour of the recorder 
trace. 

NOTE An alternative to displacing the sliding block/perforated plate manually is to apply a force to the end of sliding 
polymer blocks [(5) of Figure 1] through a modified measuring instrument such as a micrometer. 

Repeat the displacement procedure every 30 s. 

Record the time at which the test specimen first exhibits an elastic recovery of 10 %. 

Carry out the above test procedure on each of three test specimens. 

7.3 Test of compliance as measured by depth of penetration 

7.3.1 Apparatus 

7.3.1.1 Penetrometer instrument, as shown in Figure 2, equipped with a cylindrical penetrator (1), 
1 mm in diameter, which is fixed on a vertical rod (3).  

The vertical rod plus the cylindrical penetrator shall have a total mass of (50 ± 5) g. The penetrometer shall 
have a locking device (4) that permits fixing the penetrator at any vertical position and a means of measuring 
the depth of penetration. 

The dial gauge (2) shall be capable of measuring to 0,1 mm. 

7.3.1.2 Three beakers, of 100 ml capacity. 

7.3.1.3 Water bath, capable of being maintained at (37 ± 1) °C and large enough to carry three 100 ml 
beakers (7.3.1.2). 

7.3.1.4 Flat plate, having dimensions of (50 ± 5) mm × (50 ± 5) mm × (4 ± 0,5) mm made of unplasticized 
poly(methyl methacrylate) (PMMA), such as Plexiglas or Perspex1) . 

                                                      

1) Plexiglas and Perspex are trademarks. This information is given for the convenience of users of this International 
Standard and does not constitute an endorsement by ISO of the products named. Equivalent products may be used if they 
can be shown to lead to the same results. 
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Key 

1 cylindrical penetrator 

2 dial indicator (gauge) 

3 vertical rod 

4 locking device 

5 PMMA plate 

6 metal ring 

Figure 2 — Penetrometer 

7.3.1.5 Metal ring, having a (30 ± 1) mm internal diameter and (3 ± 0,1) mm high, see Figure 3. 

The metal ring is non-reactive or can be made non-reactive to soft lining material. All penetration points are at 
least 5 mm inside the metal ring and are at least 5 mm from each other. Each A (or B) penetration point is 
120° ± 2° from another A (or B) penetration point. 

7.3.1.6 Unplasticized polyester film, or other suitable material that does not affect the physical 
properties of the short-term soft lining material, of (50 ± 30) µm thickness. 
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Dimensions in millimetres 

 

Key 

1 metal ring 

2 soft lining material 

A penetration points at 2 h 

B penetration points at 7 d 

Figure 3 — Metal ring for penetration test 

7.3.1.7 Glass plate, having dimensions of (50 ± 5) mm × (50 ± 5) mm × (6 ± 0,5) mm. 

7.3.1.8 Weight piece, weighing (2 ± 0,1) kg. 

7.3.1.9 Timing device, accurate to ± 0,1 s. 

7.3.2 Reagents 

7.3.2.1 Water, conforming to the requirements in ISO 3696 or similar. 

7.3.3 Procedure 

Prepare a sample of approximately 20 ml according to the manufacturer's instructions at ambient temperature 
(see 7.1). 

If the manufacturer provides more than one set of instructions each additional set shall be subjected to the 
test procedure. (See Note to 7.2.3.) 
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Place the metal ring (7.3.1.5) on the PMMA plate (7.3.1.4) and fill it to a slight excess with the mixed material. 
Cover the material with the polyester film (7.3.1.6). Place the glass plate (7.3.1.7) on top and apply the weight 
piece (7.3.1.8). Ten minutes after the start of mixing, remove the load and the glass plate. Place the sample in 
a 100 ml beaker (7.3.1.2) of water (7.3.2.1) at (37 ± 1) °C, ensuring that the water covers the sample. Store 
the beaker in the water bath (7.3.1.3) at (37 ± 1) °C. 

Remove the specimen from the water bath 118 min after the start of mixing and return it to ambient conditions. 
Remove the polyester film. Place the specimen under the penetrometer instrument (7.3.1.1) and bring the 
cylindrical penetrator [(1) of Figure 2] just into contact with the surface of the specimen and lock in position. 
Bring the rod from the dial gauge [(2) of Figure 2] into contact with the vertical rod [(3) of Figure 2] and adjust 
the dial gauge to zero. Ensure that the dial gauge is removed from the rod before loading the specimen. 

Release the vertical rod for (3 ± 0,1) s 120 min after the start of the mixing, allowing the penetrator to 
penetrate the specimen and lock it in position. Bring the rod of the dial indicator into contact with the adjusted 
vertical rod again, and record the depth of penetration in millimetres. Bring the cylindrical penetrator into 
contact with a new area on the specimen and repeat this test at 120,5 min and 121 min. Record the mean of 
the three measurements (see Table 2). 

Store the specimen again in water at (37 ± 1) °C. Repeat the test after 7 d. Carry out the first penetration at 
2 min following removal from the water bath. Record the mean of the three measurements (see 5.2.2). 

If the design of the apparatus allows the depth of penetration and time characteristics to be recorded, it is 
permissible to take the measurements directly from the time–distance curve. 

Test three samples with three readings (penetrations) from each sample. Ensure that each penetration is at 
least 5 mm from the ring and from each of the other penetrations. Locate the three penetration points on the 
perimeter of (20 ± 1) mm diameter circle (120 ± 2)° apart. 

Figure 3 shows the location of the areas where the penetrator is to be placed.  

8 Requirement for labelling, marking and instructions supplied by the manufacturer 

8.1 Packaging 

The components shall be supplied in sealed containers made of materials that shall neither contaminate, nor 
permit contamination, of the contents. The immediate containers shall be packaged so as to prevent damage 
or leakage during transit and storage. 

An outer package may also be used to present the containers as a single unit. 

8.2 Marking 

The outer packages and the immediate containers or wrappings of the components shall be clearly marked 
with the following information: 

a) the trade name of the product; 

b) the manufacturer's name or trademark and address, or those of the agent in the country of sale; 

c) the description of the contents including the following: 

1) the type and class of material, as determined in accordance with Clause 7, 

2) the number of this part of ISO 10139, i.e. ISO 10139-1, 

3) the chemical nature of the system, for example plasticized acrylics, silicones, 

4) a statement that the product is a soft lining material for short-term use in removable dentures; 
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