


HAHNENKRATT

Years of
Passion for Dental
Excellence

FOR 30 YEARS, HAHNENKRATT HAS BEEN AN INNOVATOR
IN DENTAL FIBER COMPOSITE TECHNOLOGY

1995: 1. ROOT POST MADE OF HT CARBON FIBER
1998: 1. ROOT POST MADE OF QUARTZ FIBER
2001: 1. ROOT POST MADE OF HT GLASS FIBER

Fiber composite material from nature
Source: Cap Lardier, Mediterranean



CONTECPro AND CYTECRrO, pro LightTransmitting

MAXIMUM FLEXURAL STRENGTH

HIGHEST FATIGUE AND FRACTURE RESISTANCE

HOMOGENEITY THROUGH DENTIN-LIKE MODULUS OF ELASTICITY

STRONG ADHESIVE BOND

STRONG ADHESIVE BOND - SCIENTIFIC STUDIES

HIGH RADIOPACITY

EFFICIENT AND SHARP-CUTTING BURS

SCIENTIFICALLY TESTED AND CLINICALLY PROVEN

QUINTESSENCE

MADE IN KONIGSBACH-STEIN
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pro
pro
pro LightTransmitting

The new translucent pro root posts are an
excellent addition to the CONTEC and
CYTEC root posts made of white opaque
HT glass fiber, which have been proven in
clinical use worldwide for more than 20
years.

pro LightTransmitting extends across the entire
apical post area, enabling an optimized and simulta-
neously shortened primary curing of the composite
right up to the apical tip of the root post.

In a tightly scheduled procedure, every second
counts. These saved seconds allow the dentist to
proceed to the next step without any time loss.

The new pro modules feature the same outstanding
properties as the CONTEC and CYTEC posts, which
have been trusted in practice for over 20 years, in
particular:

» Maximum Flexural Strength

» Highest Fatigue and Fracture Resistance

» Homogeneity through Dentin-like Modulus of
Elasticity

» Strong adhesive bond due to the microporous,
micro-retentive structure of the root post surface.

» High Radiopacity



CONTEC
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Flexural Strength According to

DIN EN ISO 178

Plastics — Determination of Flexural
Properties

This standard, DIN EN ISO 178, is frequently cited
in scientific literature.

At the Leibniz Institute for Composite Materials
at Kaiserslautern University of Technology, we
commissioned three-point bending tests on our
CYTECpro and CYTEC root posts, as well as on
root posts from five competitors.1)

The two HAHNENKRATT root posts achieve nearly
identical flexural strength with the following values:

1.400 MPa - CYTEC eco
1.430 MPa - CYTECpro eco

v
Test Setup
Determination of Flexural Properties of Root Posts FIEURE 1
According to DIN EN ISO 178
Modulus | Flexural Modulus (E__ ) Strength
i [GPa] I Flexural strength (dmax) [MPa]
Material: Root posts made of ’
; 45,0 1600
glass fiber, round 400 — 47 I = 1700
. ) - I
Diameter: approx. 1.5 mm 23’3 T i f — 1200
q ‘ 1000
Number of Test Series: 7 25,0 = = I 800
a 20,0 =]
Number of Samples per Series: 4 e f 600
10,0 [ 400
5,0 = 200
Setup 0,0 : : : : : : 0
q q q o Qo Q0 Q0 (o] (o] Q0 Q0
Testing Machine: Zwick Retroline =25 2§ 2§ 2§ =23 =3 =3
vl wd »3 wd wd @ m
1445 Load Cell: 10 kN gg gg gg DA 3: 3"3
§ “g§ “8 38 38 8 °O
Pre-load: 0.1 N 2] I w N = g
Test Speed: 2 mm/min
Span Length: 12 mm
Temperature: Room temperature Tests conducted in October 2025 at the Leibniz

Relative Humidity:

50 %rH

Institute for Composite Materials, Technical University

of Kaiserslautern?
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The very high flexural strength of our /\
materials results in exceptional fatigue 0 - -
and fracture resistance. These findings &3’
are supported by comparative scientific "
studies, as demonstrated in the following t 1
example: L

Study at Charité Berlin on the mechanical load-

bearing capacity and fracture pattern of various _

post-and-core systems after artificial aging. ' y
Results of an in vitro study under standardized ‘

conditions.?) l‘\ 2‘

Highest Fracture Resistance for CYTEC
v

Study at the University of Regensburg:

Specimens with CYTEC achieved an even higher

fracture resistance of 509 N (median), although

the initial specimens—regarding the bonding of

composite cement to the tooth (transition cement-

500 tooth)—showed only 72% »Perfect Margin before
TCML«.

FIGURE 2

Median fracture resistance (N)

600 -

400 -
| This value of 509 N was determined after a
simulated service period of 5 years (TCML 6000 x
5°C/55°C, each 2 min, 1.2*10° x 50 N) ermittelt.
These specimens were additionally restored with
a ceramic crown (ferrule effect).s)

|

300 -

|

200 -

100 ---

Number of 20 20 19
specimens: Zirkonium glass/ CYTEC For comparison:
oxide/ Multi . . .
Composite Scientific studies report occlusal loads of 30-80 N
for premolars and canines, and 150-250 N for

Results from a Scientific Study at Charité Berlin 2) incisors.
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According to Prof. Dr. Wintermantel from the Chair of
»Biocompatible Materials and Designs« at ETH Zurich,
the following applies to load-bearing implants: »A

key requirement for the structural compatibility of
load-bearing implants is their homoelasticity, which
refers to the approximation of an implant’s elastic
deformation behavior to that of the surrounding
tissue.« 4) This principle also applies to root posts.

Our HT glass fiber posts have a dentin-like modulus
of elasticity, unlike titanium or zirconia. This allows for
an approximation of the required homoelasticity.

A more homogeneous root restoration reduces the
risk of root fractures and supports the stability of the
restoration.

With the same modulus of elasticity, homogeneity
is achieved, and there is no transfer of forces - for
example, this is why a wooden peg cannot be
hammered into wood.

Bionics provides guidance for the technical implementation of constructions inspired by
biological systems. Millions of years ago, nature created fiber-reinforced »structures,«
long before humans conceived the idea of developing fiber-reinforced materials.

HAHNENKRATT HT-Glass Fiber

Modulus of Elasticity (Flexural
Modulus) Determined According
to DIN EN ISO 178: Plastics —
Determination of Flexural
Properties

Dentin

Titanium

Zirconia

=35,0 GPa

~18,6 GPa

117,0 GPa

190,0 GPa

The SEM image shows the
micro-retentive structure of
the CYTEC post surface.

v




EXATEC, CYTEC AND CONTEC have a micropo-
rous surface. Under SEM, the micro-retentive
structure of the glass fiber can be seen, which
optimizes adhesion to the composite.

The special mesh structure of the post surface
enhances retention and thereby optimizes the
adhesive connection between the post and the
resin (bonder/composite). The result is a strong
adhesive bond - simply and efficiently, without
the use of silane.

On the following pages, we present results from
various scientific studies that demonstrate this
effect through pull-out tests.

The retention grooves in the crown area also
provide an optimal connection for composite
build-ups with a high filler content.

Root Post with Bonder —
Fiber Structure still visible

Root Post with
Bonder + Composite

£}
]
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Status after Pull-Out Test: The nearly complete bonding
with Panavia F 2.0 demonstrates the high adhesion strength

to the CYTEC post surface without the use of silane.
v

Reliable adhesion
through a micro-
retentive surface.

>

SCIENTIFIC STUDY AT This scientific study, published in the Endodontie
e e Journal 2/2009 5), shows that even with adhesive
cementation using composites, retention is
significantly influenced by the insertion depth.
The comparatively higher retention values for
Cytec at the same insertion depth suggest that the

500 - mesh-like structure of the post surfaces — in
addition to the micro-retentive surface of the HT

FIGURE 3

E
400 i glass fiber—positively affects retention and
E 40 i increases the values.
300 --- F Ei
—— i
200 --- Force Sensor

Clamping Device

CYTEC CYTEC DT light SL
Glass Fiber Glass Fiber Quarz Fiber

Insertion Insertion depth Insertion Root Post
depth 5 mm 7,5 mm depth 7,5 mm

Self-Curing Resin

Results from a Scientific Study at Charité Centrum 3,
Berlin, Clinic and Polyclinic for Dentistry, Oral and
Maxillofacial Medicine, Department of Restorative
Dentistry. Published in Endodontie Journal 2/2009 5)

Tooth Embedded
in Resin




SCIENTIFIC STUDY AT

THE UNIVERSITY OF ROSTOCK

FIGURE 4
25 ---
p<0,05

_ p<0,05 <0,05 '
g " T )
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CYTEC Mirafit Easy-
white  post

Fiber- Rebilda CYTEC Mirafit DT light
post Post Carbon Carbon Post

Published in Biomed Tech 2009
Scientific Study at the University of Rostock ©)

SCIENTIFIC STUDY AT

HANNOVER MEDICAL SCHOOL

FIGURE 5
N
500 ---
400 --- =5
T
300 --- ——
i -

200-—— __§

_

ER Dentin ER Dentin DT CYTEC Mirafit
Post Post Light carbon Carbon
Surface SL

pre-treatment

Results from a Scientific St

udy at Hannover

Medical School, Department of Dental Prosthetics 3)
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This scientific study was conducted in collabora-
tion between the »Clinic for Dental Prosthetics«
and the »Institute of Biomedical Engineering« at
the University of Rostock.

The study investigated »The influence of macro-
and microstructure on the wetting and retention
properties of root canal posts in vitro.« The bond
strength values and significances of the fiber
posts, as shown in Figure 4, were determined for
comparison.s)

<

CYTEC blanco achieves the highest bond strength in
comparison. This demonstrates that the unique surface
structure of our root posts supports micro-retentive
adhesion and leads to optimized bonding between the
post and the adhesive cement.

Specimens with CYTEC Carbon root posts — wit-
hout silanization — achieved higher pull-out values
of 322.94 N (median) in this in vitro study, demon-
strating significantly better adhesion compared to
the so-called »safety lock« (SL) coated quartz fiber
root posts.

Within the group of glass fiber root posts, which —
unlike CYTEC Carbon - were silanized on the
coronal side, the best specimens from competitors
achieved a pull-out force of only 305 N (median).
This value is still 5.5% lower than the 322.94 N
achieved with CYTEC Carbon.”)

<

The high retention values for CYTEC Carbon demonstrate
that translucency of the post is not necessary for achieving a
final, optimal adhesive bond between the post and the resin.
Dual-cure bonding agents or composites cure optimally —
even in the depths of the root canal — without light activation.
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As part of the preparation of the MDR Technical
Documentation, tests were conducted to verify
radiopacity in accordance with DIN EN ISO 13116:
Dentistry —Test Methods for Determining the
Radiopacity of Materials.

Dentin has a radiopacity equivalent to that of
aluminum and is defined in the standard as 100% Al.

CONTECpro 0.70 - 1.10 mm 195 % Al
CONTECpro 0.85 - 1.30 mm 201% Al
CYTECpro 0.52 - 1.00 mm 218% Al
CYTECpro 0.82 - 1.40 mm 224% Al
Competitor 0.80 - 1.25 mm 187% Al

CONTEC:

VDW Dentsply @1,3/1,5/1,75/2,0 mm

DT Light Posts

The tests conducted show that even the root posts
with the smallest diameters exhibit high radiopacity,
with 195.5% Al (CONTECpro) and 218% Al
(CYTECpro). This results in excellent X-ray contrast
of our root posts compared to dentin, which has Radiopacity increases with the
a radiopacity of 100% Al. diameter of the root posts.

A

<

CONTECpro
LightTransmitting
@ 1.5 mm

Tooth 24
Mesial radiographic view

The tooth was extracted
prior to post placement
due to periodontitis with
associated bone loss and
mobility grade Ill.



13

The stability of the root post restoration is
optimized by the precise fit between the drill hole
and the root post. In addition to the high quality
of the fiber composite materials, the high quality
of the drilling instruments is therefore also crucial.

Our calibration drills feature four cutting edges,
ensuring smooth operation. A refined cutting
geometry and honed edges provide efficient
preparation while preserving dentin.

State-of-the-art measurement technology ensures
consistently high quality at the micrometer level.

A

CONTEC, with its »nDouble Taper Design,« is designed
for more conical roots, while Cytec is intended for
more cylindrical roots.

EXATEC is indicated for coronal defects with
a large post head.
v

The EXATEC
Calibration Drill
g N

Precisely

calibrates the

post space for ] i W
an exact fit.

The Precisely Fitting
EXATEC Post Seat

Ensures axial support
of the post head in
dentin and precisely
stops apical
movement of the post.
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In 1995, HAHNENKRATT was the first company in
Germany to launch a carbon fiber root post, setting a
new development trend in dentistry.

In 1998, quartz fiber root posts followed. In 2001,
Exatec and Cytec became the first root posts made
from HT carbon fiber and HT glass fiber. In 2007, Contec
was introduced with the »Double Taper Design.«

Scientific studies have demonstrated the superior
quality of the materials we use and the excellence of
our root posts.

A selection of these studies and their results was
presented on the preceding pages.




BAs early as 1994, A. Stiefenhofer et al. wrote in
their scientific work »Biomechanical Investigations
of Post Restorations Using Finite Element Analysis«
about metal root posts: »... post crowns exhibited a
failure rate of 5.2-13.6% ... Failures of post ancho-
rage can generally be categorized into retention
loss, post fractures, and tooth fractures. «8)

The quintessence of scientific findings as well

as long-term clinical experience — for example,
since 2003 at the Polyclinic for Dental Prosthetics,
ZZMK Carolinum, Frankfurt am Main 9) - demon-
strate the decisive advantages of our root post
systems. These advantages allow the successful
mitigation of the three risks identified by

A. Stiefenhofer et al., which are addressed by

the following three key properties:

» Micro-retentive structure of the post surface
Reduces the risk of retention loss or reinfection.

» Optimized flexural strength
Reduces the risk of post fracture.

» Dentin-like modulus of elasticity
Reduces the risk of tooth fracture.

With these three advantages, CONTEC, CYTEC,
and EXATEC provide you with the best foundation
for a long-lasting, highly stable restoration.

15
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Since 1932, dentists worldwide in over 120 countries
have successfully worked with HAHNENKRATT
dental instruments, demonstrating their trust in our
products.

Innovative strength, the targeted use of high-tech
solutions in development and production, and a
collaborative team spirit form the foundation for the
consistently high quality of our dental products.

Our in-house development and specialized machine
construction are at the heart of our success story
— now in its fourth generation.

N TTT I L]




1) R. Schimmele, Dr.-Ing. B. Wetzel

Partner: E. Hahnenkratt GmbH

3-Point-Bending of Root Post Materials for Dental Applications

— Leibniz-Institut fur Verbundwerkstoffe GmbH (IVW), 20. Oktober 2025

2) Dr. med. dent. Katrin Babenhauserheide

Untersuchungen zur mechanischen Belastbarkeit und zum Verlauf der Bruch-
flachen verschiedener Stiftstrumpfaufbausysteme nach kiinstlicher Alterung.
Ergebnisse einer In-vitro-Studie unter standardisierten Bedingungen

— Inauguraldissertation zur Erlangung der zahnmedizinischen Doktorwtrde
der Charité-Universitatsmedizin Berlin, 02.04.2004

3) Martin Rosentritt (Dipl. Ing. (FH)

Fracture Strength of Fiber-reinforced and All-ceramic Post and Core
Anterior Restorations

Universitat Regensburg 03/2003

4) Prof. Dr. Erich Wintermantel,

ETH Zirich (Eidgendssische Technische Hochschule) Lehrstuhl far
Biokompatible Werkstoffe und Bauweisen

- Biokompatible Werkstoffe und Bauweisen

ISBN 3-540-59405-1 - Springer-Verlag

5) Dr. med. dent. Katrin Babenhauserheide, A. Réssner,

Prof. Dr. med. dent. Wolfgang B. Freesmeyer

Silanisierung versus Oberflachendesign

Untersuchung der Retention glasfaserverstarkter Wurzelkanalstifte
— ENDODONTIE JOURNAL 2/2009, Oemus-Verlag

6) Felix Worm, Claudia Lurtz, Detlef Behrend, Lena Schmitt,
Klaus-Peter Schmitz, Peter Ottl und Heinrich von Schwanewede
Der Einfluss der Makro- und Mikrostruktur auf die Benetzungs- und
Retentionseigenschaften von Wurzelkanalstiften in vitro
Wissenschaftliche Arbeit an der Universitat Rostock

— Biomed Tech 2009

7) Priv.- Doz. Dr. med. dent. Michael Eisenburger PhD

Retention of Post Systems - Influence of Luting Cement and Surface
Treatment on Retention of differentTypes of Posts in Endodontically
Treated Teeth — an in-vitro Study

— Medizinische Hochschule Hannover, Abteilung Zahnarztliche Prothetik
2008-02

8) A. Stiefenhofer, H. Stark, Th. Hackhofer

Biomechanische Untersuchungen von Stiftaufbauten mit Hilfe der
Finiten-Elemente-Analyse

— Dtsch Zahnarztl Z 49, 711-715 (1994)9

9) Dr. Jan Brandt, ZA Martin Brenner, Prof. Dr. Hans-Christoph Lauer
Insertion von Wurzelstiften aus HT-Glasfiber — Im Praxisbericht wird das
Vorgehen bei der Insertion von Wurzelstiften aus HT-Glasfiber in der
Poliklinik fiir Zahnarztliche Prothetik des ZZMK Carolinum in Frankfurt
am Main erlautert.

— ENDODONTIE JOURNAL 1/2013, Oemus Verlag
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CONTEC
oW oW oW e

Double Taper
in

% (Percentage)
* (Degree)
41% 41% 5.2% 6,8% 8,0%
24 24 3,0° 4,0° 4,6°
1.7% 2,8% 2,8% 2,8% 2,8%
1.0° 16° 1,6° 1,6° 16°
o 07 0,85 0,95 1,05 12

REF 44 600 CONTEC, Standard Set
All sets are delivered in a shipping box.

CONTEC _ 11
Root Post System universal | oo

N

Refill Pack

mm

red white

i i T ] s T
2 mm 0,52 0,62 0,82 0,92 1,02 1,22

REF 43 600 CYTEC, Standard Set
All sets are delivered in a shipping box.

CYTEC ] 1.0 1.2
Root Post System universal mm mm
red

white  yellow

yellow blue black

—an 4

CYTEC ; ¢

el
N

Refill Pack

green blue black




Years of HAHNENKRATT

Passion for Dental
Excellence

EXATEC

f
|

REF 42 600 EXATEC, Standard Set Refill Pack
All sets are delivered in a shipping box.

EXATEC Pin head @

Apical post length
Root Post System Apical post@a | universal

plcan?r?ls o =
white ye”OW

SYSTEMBOX

Example:
CONTEC System Box
REF 10 002 (empty)

REF 10004 (empty) + 10100

Information and [E]:a'[=]
Inspiration &
www.hahnenkratt.com [=].
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E. HAHNENKRATT GMBH
Dental Technology

Benzstral3e 19
DE-75203 Konigsbach-Stein

Fon +49 7232 3029-0
info@hahnenkratt.com
sales@hahnenkratt.com

marketing@hahnenkratt.com

www.hahnenkratt.com

EN ISO 13485 QM System
Notify Body Certificate
TUV Rheinland

Information and
Inspiration
www.hahnenkratt.com
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