STRESS ANALYSES OF THE
COMPOSIPOST ( C-POST)
AND METALLIC POSTS

For the past several years, various types of posts have been offered to dental surgeons (1·2-3-4).
In addition to the variety of shapes proposed (5), there also exists a variety of composite materials
(6-7), all of which leads the practitioner to q~stion the advantages of each.
Among these choices, it is obvious that mechanical strength and behavior must be seriously taken
into consideration (8). While it is true that a post's mechanical value is reassuring in itself, the
same is not true if this property diminishes or even disappears as functional stresses are applied.
Poor resistance to fatigue (15-16) over a period of time can lead to the post's breaking (9-10-11),
it's loosening from the root (12-13-14), or -- even worse -- fissures or fractures. The post must
therefore have strong resistance to fracturing in order to meet high stress requirements, and offer
an Elastic Modulus as close as possible to that of dentin, so as to react well with anchoring or
bonding products. It must also maintain these properties over a long period of time .
.
The majority of tests performed upon radicular posts (17-18) include only metallic posts made of
gold (19) and steel (20). It is only recently that titanium posts (21-22) have made their
appearance, followed by carbon fiber-reinforced composite posts (23-24).
Studies by MOLL, HOWE and SVARE (25) have shown that resistance to fracture in the
composite posts is four times greater than that of metallic posts.
It is this fact inspired this study of a new radicular post, called the COMPOSIPOST (C-POST),
which has been highly successful among European dental surgeons since 1988. It is a patented
product, having an internal structure madei)fstretched;
aligned carbon fibers which are intimately
attached to an epoxy matrix. Therefore, the objective of this study is to describe this type of post
and its physical and mechanical properties. It will be followed by a comparative study of its
resistance to fracture before and after stress testing. Several well-known metallic posts underwent
the same tests, and their results will be compared to those of the fiber/epoxy
post :COMPOSIPOST (C-POST).

The tests were performed at the University of Southern California's "Dental Materials Section"
laboratory over a two-year period.

1.1.1 Eighty COMPOSIPOST (C-POST) per Group, (total 240) (RID; St. Egreve, France) ;
ENDOPOST and COMPOSIPOST (C-POST) types (Figure 1)
- 10 ENDOPOST samples, 1rnm in diameter, with no stepped-shank.
- 16 ENDOPOST samples, 1.2rnm in diameter, with no stepped-shank.
-18 COMPOSIPOST (C-POST) samples, l.4rnm in diameter, with stepped-shanks.
-18 COMPOSIPOST (C-POST) samples, 1.8mm in diameter, with stepped-shanks.
-18 COMPOSIPOST (C-POST) samples, 2.1mm in diameter, with stepped-shanks.
The fiber/epoxy post consists of a carbon/epoxy composite made up of:
- an aligned reinforcement made ofHP (High Performance) carbon filaments 8 ~m in diameter.The
fibers represent 64% of the structural volume. (Figure 2)
- a matrix made ofepoxy-resin.
- an interface between the carbon filaments and the matrix. The properties of this interface,
associated with uniform tension on the filaments, are the reason for the post's high strength and
mechanical qualities.
1.1.2 - Thirty metallic posts ( Figure 3a) of the ADPOST type (Morita of Osaka, Japan), 1.2 mm
in diameter with no stepped-shank. (10 samples per group)
1.1.3 - Ninety metallic posts (10 samples per group) of the PARAPOST type (Figure
3b)(Whaledent Scandinavia of Kist a, Sweden), with screw threads and the following diameters:
- 10 samples of 1.0mm in diameter, no stepped-shank.
- 10 samples of 1.25mm in diameter, no stepped-shank.
- 10 samples of 1.5mm in diameter, no stepped-shank.
1.1.4 - Sixty FLEXI-POST (Essential Dental Systems of Hackensack, NJ), with a center groove
(Figure 3c) and the following respective diameters (10 samples per group):
- 10 samples of 1.1mm in diameter, no stepped-shank
- 10 samples of 1.6mm in diameter, no stepped-shank.

1.1.6 - A mechanical strength property test apparatus, Instron No.1195 (model TTMBL, Instron
Corporation of Canton, Mass.).

1.2.1 - Each post was secured in a rigid cylindrical sleeve made of white polyvinylacetal , 13mm
high and 8mm in diameter. A seating cavity of homoscedastic volume was made using drill bits
furnished by the manufacturer. The drilling axis was identical to the sleeve's center axis (Figure
5a).

1.2.2 - The posts were bonded to the various
(Aron Alpha 5-2 TOAGOSEI Chemical and
posts would have the same protrusion length,
movements (rotation or parallel displacement)

sleeves with the aid of a cyanolite biological cement
Company Ltd., Japan). This was done so that all
and be attached in such a way as to render any post
impossible with respect to the sleeve (Figure Sa).

1.2.3 - All of the stress fatigue tests were performed with the laboratory apparatus shown in
schematic form. At room temperature, the crankshaft can apply an alternating force having a slow
cyclical speed of 16 cpm or a high cyclical speed of32 cpm. A weight of75 pounds (34 kg) was
applied upon the post at a distance of 1l.6mrn from its point of protrusion from the sleeve, and
adjusted for a 1.5mm deflection at the point where the force was applied (Figures 5b & 5c)
Pulsation was recorded using a system of alternating contacts.·
1.2.4 - The fracture resistance measurements used to evaluate the posts' resistance variations
before and after the stress tests, were taken with an Instron No.1195 test appar,!-tus used to
measure mechanical strength properties.
-It is applied as an oblique force of 130° (with respect to the post's longitudinal axis) as
descnbed by Lovedhal and Burgess, among others (28, 29).
-The fracture resistance value is given by the Instron Machine in pounds by the first point
of decline on each sample's curve (first peak) which corresponds to a rapid decline in the weight
factor (first sign of a fracture). After this initial peak, the force is applied continually until the
fracture is complete and quite visible in the post (Figure 6).
- The value of the fracture resistance is converted to KgF by the formula:
Value in pounds X 0.4536 = value in KgF
and in MPa by using the formula:
Value in KgF X 0,09807 X l/piRl
R = value of the post radius in em

(1) = value in MPa

J

The tests on these posts, both metallic and fiber/epoxy, were divided into three basic groups
(categories):
- Posts used as reference controls and not subjected to stress fatigue cycles (Group A)
- Posts subjected to simple stress fatigue tests (about 15,000 cycles) (Group B).
- Posts subjected to long test cycles (over 500,000 cycles) (Group C).

i

Each of these categories can be divided into two sub-categories:
- a sub-category consisting exclusively offiber/epxoy posts
- a sub":categoryconsiStmg'cifcorilffionly tiSea'pref<ibricated metallic posts.·
Each of these results was calculated to include the standard deviatio~ the minimum and maximum
values, and the average value at the time of fracture (in MPa, KgF and pounds). Also included is
the number of cycles so as to establish a relationship between the number of cycles and the post's
strength and behavior; as well as the relationship between the degree of stress and the post's
mechanical strength and behavior.

- ENDOPOST of Imm diameter: The results were 21.65 MPa for the maximum resistance at
fracture on this post with a Standard Deviation (SD) of 11%. There were no anomalies with
respect to other posts in the sample.
- ENDOPOST of 1.2mm : 35.18 MPa with a Standard Deviation of less than 7.5%. There were
no anomalies with respect to other posts in the sample.
- COMPOSIPOST (C-POST) of l.4mm : 46.67 MPa with a Standard Deviation of28%
- COMPOSIPOST (C-POST) of 1.8mm: 45.45 MPa with a Standard Deviation of 16%.
- COMPOSIPOST (C-POST) of 2.1mm: a value of 46.97 MPa was obtained, with a Standard
Deviation of 14%. There were no anomalies with respect to other posts in the sample.
2.2.2 - Metallic reference control post fractures ( ADPOST, PARAPOST, FLEXI-POST) Group
A: (Figure 2 and Table 2)
2.2.2.1. - ADPOST from Morita:
- The first group of metallic posts is Morita's ADPOST, 1.2rnm in diameter, which corresponds to
fiber/epoxy ENDOPOST #2. It had an average value of 50.7 MPa with a coefficient of variation
value of12.98 MPa (25%).
/
2.2.2.2 - PARAPOST from Whaledent:
- The first PARAPOST studied was Imm in diameter. It corresponds to fiber/epoxy ENDOPOST
#1, (also Imm in diameter). The average value was 30.29 MPa with a Standard Deviation of 11.64
MPa.
- The second PARAPOST under study was one 1.25mm in diameter, which corresponds to ,
ENDOPOST #2 (also 1.2mm in diameter). The average value was 32.87 MPa and it had a
Standard Deviation of 6.52 MPa.
The third PARAPOST was 1.5mm in diameter, which is a good average between the
COMPOSIPOST (C-POST) #1, at 1.4mm, and the COMPOSIPOST (C-POST) #2 at 1.8mm.
The test with no stress fatigue showed an average of 23 MPa and a Standard Deviation value of
1.96 MPa, or 8% coefficient of variation.
2.2.2.3 - FLEXI-POST from EDS:
The first FLEXI-POST used, at 1.075mm in diameter, corresponds to ENDOPOST #1, which is
Imrn in diameter. They showed an average value of28.83 MPa, with a standard deviation of7.32
MPa (25% coefficient of variation).
The uther posts, 1.65mrn ii'l diameter, correspond to COMPOSIPOST (C-POST) #J and #2, at
1.4mrn and 1.8mrn respectively. They showed an average value of29.14 MPa and had a Standard
Deviation of3.08 MPa (9% coefficient of variation).

- ENDOPOST #1 (Imm diam.) yielded a value of 14.73 MPa, and a dispersion of 6.41 MPa
(40%). There were no anomalies with respect to other posts in the sample.
- ENDOPOST #2 (1.2 mm diam.) showed a value of 24.27 MPa and 4.95 MPa coefficient of
variation (35%).
- COMPOSIPOST (C-POST) #1 (1.4 mm) exhibited an average value of 30.65 MPa and a
Standard Deviation value of7.8 MFa (25% coefficient of variation).
- COMPOSIPOST (C-POST) #2 (1.8 mm) an average value of27.35 MPa was obtained, with a
Standard Deviation of 8.84 MPa .
- COMPOSIPOST (C-POST) #3 (2.1 mm) gave an average value of 33.49 MPa for a coefficient
of variation value of3.57 MPa (23%).
2.3.2- Metallic reference control post fractures (ADPOST, PARAPOST, FLEXI-POST) Group B
(Figure 4 and Table 4)
- 2.3.2.1 -The Morita ADPOST had an average value of7.11 MPa, and a Standard Deviation of
4.66 MPa
- 2.3.2.2 -PARAPOST:- The first PARAPOSTS (1 nun) had no results; all the PARAPOSTS either stretched or
brake during the tests.
- The PARAPOSTS of diameter 1.5 mm gave the following results: 9.32 MPa, with a
Standard Deviation of 9.31 MPa. This very high deviation implies a profound compromise of the
mechanical qualitites of the metal during the tests. These values should therefore be considered
very carefully.
- 2.3.2.3 -FLEXI-POST:
-The first FLEXI-POST (1.075mm diam.) the damage caused to the post was so significant
(60 % loss), that this makes the indicated values questionable and uncertain. An average value of
7.65 MPa, with a Standard Deviation of7.57 MPa. was obtained.
-Results for the 1.65 rom FLEXI-POST are also questionable for the same reasons (15 %
loss) : average value 12.4 MPa, Standard Deviation 7.25 MPa

- COMPOSIPOST (C-POST) #2 (1.8 rom) obtained an average value of 41.54 MFa with a
Standard Deviation of 10.91 MPa'interestinglY, a greater resistance was observed for the posts
that underwent long stress cycles. (s e discussion).
- COMPOSIPOST (C-POST) #3 ( .1 mm) : gave an average value of 41.53 MPa and a Standard
Deviation of 10 MPa.

2.4.2- Metallic reference control post fractures (ADPOST, PARAPOST, FLEXI-POST) Group C
(Table 6)
The stress fatigue tests on the metallic posts were stopped, as these posts deformed quickly, and
no longer reacted to the stress fatigue machine. There is, therefore, no reference population with
the tests on Group C.

Risk of radicular fractures has alw~ys been the focal point of studies and observations made by
Dentists and researchers concerned with post/core reconstruction.
According to the work ofWeine and Coll (3,.1),radicular treatment itselfhas very little to do with
radicular fractures. In a sample of 211 patients who had endodontic treatment over at least a tenyear period, only 6.5% of the teeth treated revealed problems, and only two of these were
fractures (less than 1%).
On the other hand, the role that a post plays in fractures is no longer in any doubt (Mattison,
Standlee, Pao, Standlee)30, 31, 32 and 33. Among those factors which can be considered to be
primary or contributory causes of fracture, are:
Design: Due to its stepped-shank design, the radicular-type COMPOSIPOST (C-POST) has the
advantage of offering maximum resistance and retention for a given minimal tissue area. This
avoids reducing the mnount ofh~althy dentin, with the goal of increasing retention or resistance to
outside forces (Tjan, Chan - 34, 35).
COMPOSIPOST (C-POST)s have a cylindrical shape with two stepped-shank sections, each
stepped-shank being of a different diameter and tapered into conically-shaped seating face for
stabilization. All of these posts have the same overall length of 19mm. The cylindrical shanks
ensure solid anchoring within the root of the tooth. The conically-shaped seating face serves to
distribute the mechanical stresses with a minimum of trauma distribution.
Obviolbly,' the metal posts- that we ·ha-;c studied do not have this design. This might explain the .
reason why there is a microscopic movement, which could compromise the stress force resistance.
Composition: fiber/epoxy post composition could also explain why the behavior ofthe post is very
similar to that of the tooth. It consists of:
- an aligned fiber reinforcement (a)
- a matrix (b)

Due to its homogeneous compositio~ the metallic post can not have the same reaction as a
heterogeneous tooth. These two structures can be seen in the 'finished elements diagrams' (3.2).
This must also explain the sudden abandon of the resistance against the stress of the metallic
structures. The fact that the FLEXI-POST has a central groove confinns that its developers
acknowledge that a simple, homogeneous metallic spindle can reply to heterogeneous solicitations.

These mechanical properties indicate that
strength, in spite of having properties very
21 GPa).
Shearing:
Compression:
Tensile Strength:
Elastic Modulus:

these posts have high shearing qualities and tensile
similar to those of dentin (average elastic modulus of
170 MPa
440 MPa
1600 MPa
8 GPa for fibers with an incidence of 90°
21 GPa for fibers with an incidence of300
110 GPa for fibers with an incidence of 0°

Bonding: As Perel and Leary (36) show, the bonding cement distributes the force over the entire
length of the post and, thus, eliminates suppressive areas. Nonetheless, proper adjustment and a
minimum thickness of this cement, placed up-on material having the same qualities as dentine, will
enable redistnbution of the force in such a way as to absorb any shocks, along with the help of the
post itself. The lack of thick dentin, the root's curvature or its taper ratio (34, 35) -- all recognized
as negative factors -- are greatly reduced whenever the post's mechanical strength properties and
the other reconstruction materials are identical or similar to those of dentin. The fiber/epoxy post
tested here, having mechanical strength properties close to those of dentin, appears to be a
favorable solution. This is not the case for metallic posts. It has been proven that these latter posts,
when placed within the root, do not add to a tooth's resistance to fracture (Sorense~ Lovdahl,
Guzy and Trope - 37, 38 and 39).
Mechanical preparation: Fractures may also occur due to. the shape, size or type of preparation
used (Obermayre, Sorensen - 37, 40).
.

Figure 7 shows the spatial distribution of the axis of the constraint forces of the COMPOSIPOST
(C-POS1) due to the relationship of the finished elements.
The higher the modulus of a material is, the higher the differentials of the constraint are on an
observed given path. Proportionally, the variations of the constraints inside the post are of the
same tYPe as those recor(h~d foralrthe--ia<:Iicwar -dentm. rrwould seem'the~ that the post behaves .
as an "absorber / redistributor" for the constraints of the surrounding dentin and bonding interface
in the same way that the dental root reacts with the periodontium.
The higher the modulus of the post's material is, the more intense the shock will be on the dentin,
the post and the bonded interfaces.

It is also noticed that the COMPOSIPOST (C-POST), the post that best resists the stress fatigue,
appears to be the least solicited because the Modulus of Elasticity is very close to that of dentin.

In traditional testing, researchers insert the post into the tooth and then test the mechanical
strength properties of this tooth/post combination. To reduce the probability of error, this study
utilizes a material having known, constant, reproducible qualities similar to those of teeth: a
polyvinylacetal sleeve.The idea of using human teeth is not new. Lovdahl and Nicholls (41) feel
that this is an acceptable compromise, but such preparation is completely random and dependent
upon the quality of each tooth used (King). In this case, all reconstructions require a rebuilding of
the periodontium with a structure similar to that of bone.
Thus, in 1979, Guzy and Nicholls envisioned using silicon rubber and resins on an elastic modulus
similar to that of a tooth. But, in this case, what exactly is being measured: the strength properties
of the resin ?, those of the tooth ?, or those of the post itself? It appears more logical to measure
the post's properties directly.
Studies in photoelastometry have also been performed, which reveal the distribution of stress
forces and have raised questions concerning the efficiency of various posts.
However, this type of environment does not accurately recreate the buccal environment
-Stress is present even before a force is applied,
-Three-dimensional analysis is required, which is rarely the case,
-The ability to recreate such conditions later is doubtful.
-Special treatment procedures, such as "stress freezing", are necessary.
The stress value and the importance of the deflection deviation factor might seem to be
inappropriate for some metallic posts, since these have values well beyond their elastic limits
(College Franyais des Biomateriaux Strasbourg, 1993).
Our experimental purpose was to test and compare various posts, and particularly
COMPOSIPOST (C-POST), submitted to stresses simulating the mastication process.

the

Only a study performed with real patients can give an idea as to the value of reconstructions made
with ENDOPOSTS and COMPOSIPOST (C-POST)s. Data collected in Europe show that with
more than 5 million of these fiber/epxoy posts implanted, less than 0.1 % have created problems.
While awaiting the publication of a scientific, clinical study currently underway (Paris VII, Dr,
Declocquement, France), the use of laboratory tests which concentrate on the post itself (and not
upon the teeth, their preparation, and bone structures) seems scientifically interesting and relevant.
An angle of 1300 between the post's axis and the compressive force applied was selected so as to
..~.., ., ..... Exploit the data contributed by Ballard (1948), IGrtg( i990)and~Burgess {t991) c-Di:1cerniIlg- interincisive angles. The chosen velocity of 6 centimeters per minute (2 inches/min,) is reasonable with
respect to mandibular motion (King).
Our objective was to measure and compare the mechanical behavior of different posts which had
been submitted to characteristic encasement stress tests. The values obtained were from a complex

post fracture in which compreSSlOll, tensile strength, bending and shearing stresses were.
simultaneously involved.
- The post was seated in a sleeve simulating a tooth root.
- Force was applied at a point 11,6 mm away from where the post protrudes from the
sleeve.
- This force was applied at an angle of 130°, thus multiplying the associated stress factors.
This explains the overall low values obtained for all of the posts. The values indicated for this study
should therefore not be confused with those mechanical strength properties unique to the
fiber/epoxy compositionl and measured according to official standards. Nonetheless, these values
permit evaluation and comparison of the behavior of each category of post, when these posts are
all submitted to the same stress conditions.
This type of test is not designed to measure the mechanical strength properties of the post's
constituent material. Such measurements have already been performed in official tests using
recognized (industrial)standards, and the results are well-known.
A qualitative study was added to it in the form of a graph of the fracture resistance over a period
of time (drift: 10 lbs/min.). This allowed for a better evaluation of the material's internal activity
when confronted with the force applied, and its modification' after successive stress cycles.
Behavior between the homogeneous structure (metallic) and the heterogeneous structure (fiber!
epoxy) seems even more distinct. The fiber/epoxy post reacts actively to the applied forces.

Generally, for the COMPOSIPOST (C-POST), itseI£ which fractured without having undergone
stress fatigue testing shows us an increase in resistance values as its diameter increases. Furthermore, the 1.8mm diameter CO:tv1POSIPOST (C-POST), has a value very close to the one with a
diameter of2.1mm. In comparison to the values obtained for the COMPOSIPOST (C-POST) of
1.4mm, this appears to confirm Jhe fact that, beyond a certain size in diameter, the fiber/epoxy
structure results in a pluralistic strength behavior pattern. In other words, several posts having a
common axis displayed particularly individual behavior in their reaction. Such deviation from a
more solitary, common behavioral response occurs when the shank is around 1.6mm in diameter.
For the result of the metallic posts, in comparison to the COMPOSIPOST (C-POST), the results
appear as follows:
- The ADPOST from Morita (1.2mm in diameter) shows a higher average value than that
of the ENDOPOST of the same diameter (50.7 MPa as opposed to 35.18 MPa). However, a high
standarddeyi~tion v~lue fOT the metallic post. (25%), (Table2), suggests prudence in interpreting
the observed results. This is especially true since the deviation value israreiy greater than 10%
the other posts that were tested.

for

- The PARAPOSTs showed very low values, especially for the 1.5mm models when
compared to CO:tv1POSIPOST (C-POST) #1 (lAmm) where the difference in diameter is only
about O.lmm.

When comparing the fracture curves (Graph 1), observe that the fiber/epoxy COMPOSIPOST (CPOST) model shows a resistance profile (28). This is represented by an irregular curve (with peak
and recovery), likely due to an internal, fibrillated structure (progressive fracturing of fiber
bundles). On the other hand, the metallic post (Graph 2) shows a passive aspect from the very
beginning of the stress, leading to the post's deformation.

Only two COMPOSIPOST (C-POST)s broke during the stress fatigue cycles (Graphs 3 and 5),
and two distinct phenomena were observed, and which seem paradoxical:
A. posts with large diameters (1.8 nun and 2.lmm) show higher level values after
undergoing long fatigue cycles (500,000 cycles), than those obtained after short fatigue cycles
(15,000 cycles).
B. the posts having undergone short fatigue cycles presented irregular reactions with
scattered peaks, whereas after long fatigue cycles the fracture is clearly identified. This last
observation did not occur universally, however.
The results show a slight drop (less than 20%) in the resistance to fractures after the stress
cycles.
As seen in the corresponding graphs, elasticity appears not to have been greatly affected by the
stress tests, even after 500,000 cycles (0-20% depending upon the sample). Considering only the
beginning portion of the curve (elastic deformity), it varies only very slightly, regardless of
whether the cycle period was long or short.

- all of the stress fatigue tests greatly affected the metallic posts
- the PARAPOSTs of 1mm and 1.25mm were broken 'during the test cycles
- the 1.24mm ADPOSTs and the l.lmm FLEXI-POSTs were all stretched
- the 1.5mm PARAPOSTs and the 1.65mm FLEXI-POSTs showed permanent deformities after
the stress tests.

The Elastic Modulus, calculated under experimental conditions for each post (without stress),
shows that the COMPOSIPOST (C-POST)s have a much lower modulus than metallic posts of
the same diameter. These results show that, under experimental conditions, the COMPOSIPOST
(C-POST)s become increasingly more flexible as their diameters are reduced.
A study of the elasticity shows that the Elasticity Modulus of the posts that had undergone long
stress fatigue tests, is equal or superior to that of those that had undergone short tests. This proves
that the elasticity-is reduced with tht;-l1liInbel' of stress fatigue cycles.
It is important to know a post's resistance to fracture, when it has not been previously submitted
to stress, because this will reveal the mechanical strength behavior to high stress when bonded
within the root. Even more interesting is the post's resistance to repetitive, cyclical stresses which
recreate normal daily occurences (mastication, occlusion or bruxism).

The strength behavior exhibited by the metallic posts at the beginning of the stress cycle
(irreversable deformities due to bending) is, for the clinician, a particularly worrisome·
phenomenon which challenges the use of metallic posts, because of the reasons cited above.
Moreover, the fact that the period of time between initial deterioration of the dental prosthesis
interface, and the first clinical manisfestations, is extremely variable and difficult to evaluate. What
is certain, however, is that during this period the root can suffer serious undermining by loss of
watertightness, fissurization, corrosion and, of course, dentin decay.
Finally, the authors'
intention was not to
was to compare the
the market, applying

choice of test criteria concerning stress was, above all, clinically inspired. The
test fiber/epoxy materials whose properties are already well-known. Rather, it
reaction of the COMPOSIPOST (C-POST) with other well-known posts on
actual stress conditions encountered in the human mouth.

Observations performed during testing, particularly those involving the metallic posts' LOWER
resistance to stress and their permanent deformities early in the cycling process, implies a possible
correlation between this experimental result and clinical observations. Irreversable deformities of
the metallic posts can lead to:
-Detachment of the post by progressive destruction of the cement interfaces,or of the
cement
-Fissurization of the pericanular dentin due to perpendicular forces upon the post's axis.
The damage progresses as the bonded' interface is destroyed, and is accentuated by the
permanent deformations of the post caused by favorized stress conditions.
-Root fracture, it is accepted that metallic posts playa negative role in concentrating stress,
primarily owing to an Elastic Modulus profoundly different from that of dentin.
It is therefore important not just to test a radicular post's mechanical strength properties, but also
to ensure that these properties remain permanent even after prolonged stress.
This aptitude for stress resistance is becoming increasingly necessary with the appearance of new
types of esthetic preparations (DICOR, EMPRESS, etc,). The post's role in such devices,
(prefabricated or otherwise) becomes a dominating one with the lack of cervical crimping
capability, which previously existed with the metallic posts. Fiber/epoxy composite materials like
CGMPOSIPOST (C-POST) will likely find favor over metal posts to meet new requirements of
such clinical situations.

-The fiber/epoxy COMPOSIPOST (C-POST) successfully resisted the repetitive stresses placed
upon them in these tests. Their shape was not altered, and their resistance to fracture was lowered
an average of only 20%. Resistance to fractures after a high llllInbei of stress cyCles (500,000Ywas
similar to that found after short cycles (15,000).
-Many metallic posts of thin diameter broke during testing. Those which did not were bent or
twisted, and this permanent state did not allow them to undergo a higher number of stress cycles
(15,000). Their resistance to breaking was completely changed by the fatigue cycling, andthe

average loss in original strength is evaluated to be approximately 60%.

- In all cases studied, where the diameters are the same, the COMPOSIPOST (C-POST) shows
average fracture resistance values which are clearly superior to those obtained with metallic posts.
- While almost all of the COMPOSIPOST (C-POST)s survived of the stress tests intact, most of
the metallic posts were either broken before the cycles ended or severely deformed. Those which
survived always showed a resistance factor greatly inferior (1.5mm PARAPOST) to those
obtained by COMPOSIPOST (C-POST) s of the same diameter.
- COMPOSIPOST (C-POST)s show a marked resistance to fracture as the force load is increased.
Metallic posts, if not deformed, show a clear fracture with no resistance phase whatsoever. This
clearly reveals a weakening in its resistance potential (this is true for both the PARAPOST and the
FLEXI-POST).
- Of all the posts tested in this study, the FLEXI-POST
experimental fracture force used.

..

had the lowest resistance to the
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6- Abstract:
Although the mechanical behavior of metallic posts with regards to the fracture and stress
forces has been the subject many publications, there have only been a few published evaluations of
the new carbon fiber/epoxy posts. This study compares the behavior of the metal post to that of
the fiber/epoxy post when subjected to a fracture limit force before and after long and short
fatigue tests. This experiment was carried out on 180 metallic posts and 240 fiber/epoxy posts,
including COMPOSIPOST (C-POST), PARAPOST, FLEXI-POST and ADPOST .
...' '.' The variations in the Il)echanical behavior of posts were measured with respect to a certain
number of demands made upon the posts ~ normal dental phYs·i~i~gY."The'cI1o'ice"ofa rieutra.(
support (polycarbonate sleeve) pennitted exact comparative measurements by testing the post on
it's own, and by placing every post in an identical mechanical enviroment.
From the observations made of the mechanical behavior of the posts after stress fatigue,the
fiber/epoxy posts are far superior to the metallic posts in life length. The fact that the metallic
posts deformed at the beginning of the stress fatigue cycles raises the question of fissurization and
the fracture of the dental roots.

\

Using this particular composition of high-performance carbon fibers in an epoxy matrix it is
possible to carry out coronal radical recontructions in materials with mechanical characteristics
very close to those of dentin, and with mechanical performance superior to metal. This quality is
even more important as it permits performant bonding with the dentin and coronal radicular
reco nstructio n.
Replacing the use of metallic posts with COMPOSIPOST (C-POST) brings a new level of
coherence in corono-radicular reconstruction while, at the same time, the inherent threat of (metal)
corrosion is eliminated.

ENDOPOSTS have a cylindrical shape at their conical end. Their diameters are Imm and 1.2mm.
The height of the conically-tapered seating face is 2mm. They are designed for use in channeled
areas difficult to reach and having reduced diameters .
. COMPOSIPOST (C-POST)s have a cylindrical shape with two Stepped-shank sections, each
stepped-shank being of a different diameter and tapering into conically-shaped seating fa~e for
stabilization. The posts come in diameters of l.4mm, 1.8mm and 2.1mm for the upper shank, and
Imm, 1.2 mm and 1.4 mm for the lower shank. The respective lengths of the lower s~
are
2.5mm and 3.5mm. The height of the conical seating face is hnm. All posts have the same overall
length of 19mm. The cylindrical shanks ensure solid anchoring within the root of the tooth. The
conically-shaped seating face serves to distribute the mechanical stresses with a minimum of
trauma, thus stabilizing the implant and preventing shearing forces from acting upon the bonded
interfaces

Comment figure 2: Fibers making up the reinforcement are equally stretched, urn-directional
and aligned to the post's axis and leave a rough surface particularly suitable tor bonding ( Jl
electronic) x .....

Figure 3:
__
metallic posts: (3a) ADPOST , (3b) PARAPOST

and (3c) FLEXI-POST

Figure 4: test machine at USC:The Elastic Modulus calculated under experimental conditions (a
compressive force was applied with the post's axis at 130°).

Figure S:the USC Test machine
after flexion

(Sa) the Post and it support,

(Sb) before flexion and (Sc)

Figure 7: Curves of fracture limits for ADPOSTs and PARAPOSTs, measured in pounds and
with a displacement factor of 10 inches per minute.

_Graph 8: FLEXI-POSTs of 1.075mm in diameter submitted to fewer than 15,000 cycles (due to
stretching after only 5,000 cycles), and FLEXI-POSTSs of 1.65mm in diameter submitted to
15,000 cycles (only one element was stretched).
* All of these graphs represent fracture limit curves obtained under the experimental conditions
described previously, with a parallel shift of 10 inches per minute.
In summary:
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