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GENERAL 

 SYSTEM INFORMATION ABOUT 
  THE CAMLOG® IMPLANT SYSTEM

THE CAMLOG® IMPLANT SYSTEM
The CAMLOG® Implant System is based on many years of clinical and labo-
ratory experience and is a user-friendly, consistently prosthesis-oriented im-
plant system.

All CAMLOG® products are continually updated to the latest technological 
standards. The CAMLOG® Implant System is being continuously developed 
and adapted by the CAMLOG research and development team in collabora-
tion with clinics, universities and dental technicians and therefore stays 
abreast of the latest developments in technology.

The CAMLOG® Implant System is very well documented scientifically. Nu-
merous studies addressing a number of parameters, e.g., implant surface, 
time of implantation and/or implant loading, primary stability, connection 
design or type of suprastructure, support this. The long-term results for the 
CAMLOG® Implant System are convincing.

ATTENTION
The descriptions that follow are not adequate to permit immediate use of 
the CAMLOG® Implant System. Instruction by an experienced operator in 
the management of the CAMLOG® Implant System is strongly recommen-
ded. CAMLOG® dental implants and abutments should be used only by den-
tists, physicians, surgeons and dental technicians trained in the system. 
 Appropriate courses and training sessions are regularly offered by CAMLOG. 
Methodological errors in treatment can result in loss of the implant and sig-
nificant loss of peri-implant bone.



 4 | 5

CAMLOG® Implant Position Planning

CAMLOG®

       IMPLANT LINES    

GENERAL

CAMLOG® implants are endosseous implants, available in different lengths 
and configurations. They are placed surgically in the maxillary and/or man-
dibular bone and serve as anchors for functional and esthetic oral rehabilita-
tions in partially or fully edentulous patients.

Prosthetic treatments include single crowns, bridges or full dentures at-
tached to CAMLOG® implants by means of appropriate components. Gen-
erally, there are no preferred sites for the use of the different implant geom-
etries. An independent selection of implants according to the surgical 
situation is possible because the diameter-specific prosthetic platform is 
identical for all implant configurations. Different implant types can be used 
in the same arch.

SCREW-LINE IMPLANTS (K-SERIES)

SCREW-LINE implants represent conical self-tapping screw implants in their 
geometry and are available with Promote® plus (0.4 mm machined implant 
neck part) and Promote® (new 1.4 mm machined implant neck part) sur-
faces.

NEW INNER CONFIGURATION FOR PLATFORM SWITCHING
Both versions include the new inner configuration (K-Series) making the 
platform switching option available to the user. The geometry of the three 
grooves was changed from round to square and shortened. The implants 
are labeled new with K article numbers (K-Series). The new healing caps PS 
and abutments PS can only be used exclusively with the new SCREW-LINE 
implants. These components make the platform switching option with the 
CAMLOG® Implant System possible.
 

IMPORTANT NOTE
All prosthetic components PS for platform switching may only be used 
in conjunction with SCREW-LINE implants with K article numbers 
 (K-Series)! If healing caps PS are used for healing, prosthetic compo-
nents PS must be used for further prosthetic treatment including impres-
sion to avoid soft-tissue injury!

Promote® plus

1.4 mm
0.4 mm

Promote®
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ADJUSTING THE IMPLANT NECK AREA 
OF THE SCREW-LINE IMPLANTS
The conical implant neck area of the SCREW-LINE implants has been drawn 
up higher toward the implant shoulder. The Promote® surface has been 
 extended for the SCREW-LINE Implant Promote® and an increase in the ver-
tical implant bone contact achieved. The cylindrical machined implant neck 
area is still only 1.4 mm with the Promote® surface.

FINE ADJUSTMENT OF THE APICAL GEOMETRY
The fine adjustment of the apical geometry (rounding) makes inserting the 
SCREW-LINE implants into the bone gentler.

NOTE

LINE implants with K article numbers (K-Series).
-

out limitation for the new SCREW-LINE implants with K article num-
bers.

RECOMMENDED INDICATIONS
-

bilitation in partial or fully edentulous patients
-

plantation
® plus with im-

plant diameters 3.8/4.3/5.0/6.0 mm.

SCREW-LINE implants are mounted in the sterile packaging with an inser-
tion post color-coded corresponding to their diameter. 

IMPLANT DIAMETERS:
3.3/3.8/4.3/5.0/6.0 mm.

IMPLANT LENGTHS:
9/11/13/16 mm 
(9 mm length not available for implant diameter 3.3 mm).

Conical implant 
neck area

SCREW-LINE Implant Promote®

New 1.4 mm

Fine adjustment of 
the apical geometry
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ROOT-LINE IMPLANTS

ROOT-LINE implants represent root-shaped screw implants in their geom-
etry with self-tapping thread and are available with the Promote® surface 
(2.0 mm machined implant neck part). The root-shaped design is particu-
larly advantageous in the presence of root convergence from adjacent teeth. 
The Tube-in-Tube™ inner configuration has not been changed.

RECOMMENDED INDICATIONS
-

bilitation in partial or fully edentulous patients 
-

plantation.

ROOT-LINE implants are mounted in the sterile packaging with an insertion 
post color-coded corresponding to their diameter.

IMPLANT DIAMETERS:
3.8/4.3/5.0/6.0 mm.

IMPLANT LENGTHS: 
9/11/13/16 mm.

Promote®

2.0 mm1.6 mm
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SCREW-CYLINDER-LINE IMPLANTS

SCREW-CYLINDER-LINE implants represent screw-cylinder implants in their 
geometry and are available with the Promote® surface (2.0 mm machined 
implant neck part). The cylindrical apical segment preserves the sinus mu-
cosa during insertion of the implant (no thread edges) and provides supe-
rior adaptation to the particular bone augmentation material used. The 
Tube-in-Tube™ inner configuration has not been changed.

RECOMMENDED INDICATIONS
-

bilitation in partial or fully edentulous patients

sinus floor elevation and augmentation, for use of the residual crestal 
bone height (> 5 mm) for implant stabilization by means of the tread sec-
tion.

SCREW-CYLINDER-LINE implants are mounted in the sterile packaging with 
an insertion post color-coded corresponding to their diameter.

IMPLANT DIAMETERS:
3.8/4.3/5.0/6.0 mm.

IMPLANT LENGTHS:
9/11/13/16 mm.

Promote®

> 5 mm

2.0 mm1.6 mm
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_

2.0 mm
CYLINDER-LINE IMPLANTS

CYLINDER-LINE implants represent cylinder implants in their geometry and 
have a titanium plasma coating (TPS), (2.0 mm machined implant neck part). 
A particular advantage of this implant type is its simple, time-saving appli-
cation procedure. In conjunction with sinus floor elevation and augmenta-
tion, the press-fit from the cylindrical configuration of the implant allows it 
to be placed in a structurally weak site with a residual bone height < 5 mm. 
The Tube-in-Tube™ inner configuration has not been changed.

RECOMMENDED INDICATIONS
-

bilitation in partial or fully edentulous patients

sinus floor elevation and augmentation.

CYLINDER-LINE implants are mounted in the sterile packaging with an in-
sertion post color-coded corresponding to their diameter.

IMPLANT DIAMETERS:
3.3/3.8/4.3/5.0/6.0 mm.

IMPLANT LENGTHS: 
9/11/13/16 mm
(9 mm length not available for implant diameter 3.3 mm)

INDICATIONS FOR CAMLOG® IMPLANTS 
WITH 3.3 MM DIAMETER

Implants with 3.3 mm diameter can only be used for the mandibular inci-
sors and lateral maxillary incisors. Telescopic crown structures on implants 
with 3.3 mm diameter are not allowed. An edentulous arch can be restored 
with a prosthesis only if this is bar-splinted with four implants of 3.3 mm 
 diameter without distal extensions. 3.3 mm implants are suitable for a par-
tially edentulous arch when combined with implants of larger diameters for 
splinted superstructures. Avoid excessive mechanical stressing of the im-
plants when using bar and ball abutments with 3.3 mm implants. The use 
of Locator® abutments for implant divergences of greater than 10° per im-
plant is contra-indicated.

TPS

1.6 mm

< 5 mm
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PROMOTE®

SURFACE 
TITANIUM PLASMA 
COATING (TPS)

The SCREW-LINE, ROOT-LINE and SCREW- 
CYLINDER-LINE implants are available with the 
sandblasted, acid-etched Promote® surface. The 
microstructured, rough surface for SCREW-LINE 
implants with Promote® surface extends in the 
endosseous area apically up to 1.4 mm below 
the implant shoulder and for ROOT-LINE and 
SCREW-CYLINDER-LINE implants with Promote® 
surface up to 2.0 mm below the implant shoulder. 
For SCREW-LINE implants with Promote® plus 
surface, the rough/smooth boundary is up to      
0.4 mm below the implant shoulder. Promote® 
has proven itself as the surface for anchoring 
 CAMLOG® implants in the bone. Scientific stud-
ies show that implants with Promote® surface 
rapidly and efficiently integrate into the bone 
(Schwarz et al., 2008; Nelson et al., 2008; Sem-
per et al., 2008). 
 

CYLINDER-LINE implants have a titanium plasma 
coating in the endosseous area up to 2.0 mm be-
low the implant shoulder. The reliability of this 
surface is very well documented by years of suc-
cessful use.

REFERENCES

Schwarz F., Herten M., Bieling K., Becker J.

Crestal bone changes at nonsubmerged implants (Camlog) 
with different machined collar lengths:  
a histomorphometric pilot study in dogs. Int J Oral  
Maxillofac Implants 2008;23:335–342

Nelson K., Semper W., Hildebrand D., Özyuvaci H.

A retrospective analysis of sandblasted, acid-etched  
implants with reduced healing times with an observation 
period up to 5 years. Int J Oral Maxillofac Implants 
2008;23:726–732

Semper W., Heberer S., Nelson K.

Early loading of root form and conical implants with a  
sandblasted large-grit acid-etched surface: a 6-year clinical 
follow-up. Implants 2008;2:14–19

Scanning electron micrograph of the 
Promote® surface (1000x magnification)

Scanning electron micrograph of the 
Promote® surface (5000x magnification)

Scanning electron micrograph of the titanium plasma 
coated surface TPS (1000x magnification)

CAMLOG 

 SURFACE STRUCTURES
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CAMLOG® 

 TUBE-IN-TUBE™ 
   IMPLANT ABUTMENT CONNECTION 

GENERAL

All CAMLOG® implants are equipped with the proven Tube-in-Tube™ im-
plant abutment connection and feature three symmetrically arranged 
grooves (width 0.5 respectively 0.7 mm, depth 1.2 mm).

NEW: SCREW-LINE implants have square grooves (new inner configuration 
of the K-Series) in the cylindrical implant neck area.

EXISTING: ROOT-LINE, SCREW-CYLINDER-LINE and CYLINDER-LINE im-
plants feature the conventional grooves in the cylindrical implant neck 
area. 

IMPLANT INNER THREAD AND 
OUTER GEOMETRY

Within the Tube-in-Tube™ connection, an upper inner thread attaches for 
all implant lines with 3.8/4.3/5.0/6.0 mm outer diameter, in which the 
thread of the gingiva former, the bar, ball and Locator® abutments engages 
(for 3.3 mm implants lower inner thread only). There is a second lower in-
ner thread towards the apex M 1.6 or M 2.0 (to receive the abutment screw 
and fixing screw for impression posts).

For optimal positioning of the abutments in the implant, they should be 
aligned in the bone so that one of the three grooves points vestibularly. 
With the SCREW-LINE, ROOT-LINE and SCREW-CYLINDER-LINE implants, 
the drivers include markings that correspond to the three grooves of the im-
plant inner configuration. To align the groove position in the bone, three 
points are milled into the endosseous part of the CYLINDER-LINE implants. 
These correspond to the three grooves of the implant inner configuration.

Abutment

Abutment screw

Implant

Lower inner thread

Groove/cam 
design

Abutment guide 
in the implant

Micrograph of the implant 
abutment connection

Upper inner thread
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PRODUCTION PRECISION

The inner and outer geometry of the implants and abutments are rotary ma-
chined for the most part. The production tolerances can therefore be very 
tightly maintained. The result is a precise and accurate fit of components 
without compromising the material structure. The patented Tube-in-Tube™ 
design of the implant abutment connection (Patent EP 851 744 and corre-
sponding property rights) ensures a very precise, stable and rotation-secur-
ing connection to the prosthetic components. 

SHORT CAM GEOMETRY CONNECTION (K-SERIES)
The implant abutment connection for the CAMLOG® Implant System is pre-
dominantly a form-fit connection. The connection with the short cam ge-
ometry has been optimized biomechanically by means of extensive finite 
element analyses. The figure to the right shows the distribution of the von 
Mises stress in the implant abutment connection at a load in accordance to 
ISO 14801 with 200 N.

MATERIALS
All CAMLOG® implants are made from pure grade 4 titanium, the abut-
ments and abutment screws from titanium alloy Ti6Al4V (ASTM F136).

SCREW-LINE Implant (K-Series)

von Mises stress

Abutment (K-Series)



 12 | 13

CAMLOG® Implant Position Planning

THE TEAM

PATIENT
The patient must be fully informed about the options and limits of implant-
supported rehabilitation in his or her particular case. The expectations and 
demands of the patient should be clearly formulated and documented.

DENTIST
The restorative dentist providing prosthetic treatment is usually the team 
leader. His function is handling examinations, diagnostics, and treatment 
planning, and reaching a consensus for the treatment plan from the patient 
and possibly the surgeon and dental technician. He coordinates the pros-
thetic preparation, while the surgeon plans and manages the treatment 
stages: surgical intervention, wound healing, and exposure.

SURGEON
The surgeon conducts a separate patient information session. He utilizes 
the diagnostic records, templates, medical/dental history, and radiographic 
information provided by the restorative dentist and dental technician. He 
performs the implantation procedures requested by the restorative den-
tist.

DENTAL TECHNICIAN
The dental technician contributes his laboratory knowledge and experience 
to the pre-operative planning of the implant-supported restoration. He pre-
pares a set-up/ wax-up, evaluates esthetic and functional issues, and makes 
suggestions for the design of the final restoration and implant positioning. 
His tasks include fabrication of the provisional and final restorations as well 
as provision of radiographic and drilling templates and he selects the im-
plant abutments. 

DENTAL HYGIENIST/NURSE/ASSISTANT
An important prerequisite for the long-term success of a dental implant is 
excellent oral hygiene. The dental hygienist/nurse/assistant explains correct 
oral hygiene to the patient and takes the preparatory steps to create an in-
flammation-free situation. She is also responsible for ensuring regular fol-
low-up appointments.

CAMLOG
CAMLOG supports all members of the implant treatment team by provid-
ing high product quality, information, service, continuing education, and 
continuous research and development of the CAMLOG® Implant System.

TEAM CONCEPT
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TEAM APPROACH

Increasingly higher demands for quality and specialization require a multi-
disciplinary team approach to combine the members’ acquired knowledge 
and experience. Modern implant-supported restorations need a high level 
of attention to detail and clinical experience. This is true equally for the re-
storative dentist, the surgeon, the dental technician, and the dental office 
support staff such as the nurse, hygienist, and chair assistant. 

The CAMLOG team concept takes all of these demands into consideration. 
The sequence of treatment procedures is structured, and specific proce-
dures are clearly assigned to specific team members once the joint planning 
phase is complete.

Pre-implantation surgical interventions and the implantation itself are car-
ried out by the surgeon, or a surgically qualified restorative dentist. The sur-
gical instrumentation should be simply and thoughtfully organized. If a 
transgingival implantation (one-step) is to be performed, this eliminates a 
second intervention (implant exposure). In contrast, if a covered implanta-
tion is selected (two-step), a healing cap must be attached for soft-tissue 
conditioning for three weeks after the exposure and before taking the im-
pression, depending on the indications. The dentist/surgeon takes the im-
pression using the transfer system and an impression material of choice 
 (silicone, polyether, etc.). In addition to the impression components, only a 
screwdriver is required. The implant-abutment selection is made after the 

master cast has been fabricated in the laboratory. Because of the high pre-
cision of the implant components incl. the rotational stability of the implant-
to-abutment connection, time-consuming intermediate try-ins can be 
skipped. Both dentist and dental technician can concentrate on esthetics 
and the hygienic adaptability of the restoration because the insertion of the 
abutment is simple and quick. Crown and bridge structures, as well as 
 hybrid restorations can be fabricated to offer a perfect fit with CAMLOG® 
prosthetic components. 

The CAMLOG® Implant System is therefore user-friendly and time-saving. 
The scope and value of pre-implantation diagnostics have changed. Today, 
pre-implantation diagnostics must be oriented to prosthetic needs (back-
ward planning).

Since implant-supported treatment success is judged almost entirely in 
terms of esthetics and function, no prior compromises in these areas should 
ever be considered. The objective is to obtain a patient-oriented total reha-
bilitation.

SEQUENCE OF TREATMENT PROCEDURES
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INTRODUCTION

It is known from general physiology that both non-loading and underload-
ing of the bone induce degradation just as much as overloading (inactivity 
atrophy, pressure atrophy). The area between these two extremes is called 
normal loading. This consists in a balance between growth and degrada-
tion. Working with bridge restorations in conventional prosthetics has led 
to identification of consistently high rates of bone degradation in non-
loaded or underloaded teeth pillar (Misch/Frost 1990). 

W. Schulte recognized this in 1982 and proposed early (= immediate, if pos-
sible) implantation to offset atrophy of the periodontal structures, which 
commences immediately after tooth loss. The implant supports the alveo-
lar bone and prevents the bony areas from being either overloaded or sub-
jected to inactivity atrophy (stress-shielding). 

LEVERAGE RELATIONS AT THE IMPLANT

Loading of the implant-bone interface is a result of the leverage relation 
generated by osseointegration-related resistance to the prosthesis load arm 
(equivalent to the supracrestal implant length plus the height of the crown 
above the implant shoulder). If IL is smaller than CL, then the load must be 
reduced (e.g., through prosthetic splinting).

TREATMENT CONCEPTS

REFERENCES

Frost HM. 

Bone „mass“ and the „mechanostat“:  
a proposal. Anat Rec  
1987; 219:1–9

Misch CE. 

Contemporary implant dentistry.  
St Louis: Mosby Inc 1999 
Ch22:317–318

Schulte W. 

Das Tübinger Implantat.  
Schweiz Mschr Zahnmed  
1985; 95:872–874

IL

IL

CL

CL
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ESTHETICS

The use of therapeutic methods from an esthetic perspective is very depen-
dent upon the initial situation and the visibility of the esthetic impairment. 
In the “esthetic zone” (anterior maxillary area), the smile line determines 
the extent of work that may be necessary. If prominent transversal or verti-
cal hard- or soft-tissue deficits are present that affect the extraoral soft tis-
sue profile, then lip and cheek support will have to be provided through suit-
able augmentative methods such as implant positioning or prosthesis 
design. These can restore the patient’s physiognomy to a large extent.

PATIENT COMPLIANCE
The greater the patient’s desire for a functional – and especially for an es-
thetic – restoration and the more compromised the initial situation, the 
more extensively the patient must be educated. 

Temporary limitation of function and esthetics may result from the surgery 
and the patient might be required to wear a long-term provisional. The ex-
tent of pre-treatment and the particulars of the case will affect the overall 
duration of treatment.

In selecting a prosthetic restoration, make sure to take into account, in ad-
dition to the functional and esthetic aspects of the case, any manual and 
visual impairments uncovered by the history that may affect the patient’s 
ability to manage oral hygiene and prosthesis care.

PATIENT INFORMATION
When the process of ruling out contraindications, collecting clinical and ra-
diographic information, and making a diagnosis is complete, an informa-
tional conference is held with the patient, using documents and models for 
demonstration. Risks of treatments and possible alternatives are fully dis-
cussed and documented. 

LOW SMILE LINE
The patient exhibits < 75% of the crown length.
Application of all therapeutical means.

HIGH SMILE LINE
The patient exhibits:

– the entire crown length
– adjacent gingiva

Use of all therapeutic means:
– All-ceramic restorations
– Papillae
– Hide scars
– Soft tissues
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FIXED RESTORATIONS

SINGLE CROWNS
Single-crown treatment is a possible form of treatment under the aspect of 
a “Restitutio ad integrum”. It contains all the beneficial elements of perio-
dontal prosthetic rehabilitation: 

-
phy of the hard- and soft tissue

ESTHETICALLY CHALLENGING AREAS
To achieve an esthetically successful restoration, a number of important el-
ements are required: a harmonious gingival line, optimal implant position-
ing as well as vertical/orofacial and mesio-distal, a physiological crown 
shape, and the presence of interdental papillae. The indications for the 
hard-tissue configurations to be preserved and for soft-tissue management 
must be observed during planning.

Structure-preserving or structure-sparing procedures must be used during 
flap creation and implant placement. In addition, oral hygiene requirements 
must be kept in mind during planning.

Vertical implant position

Mesio-distal implant position 
at bone level

Distances at bone level

5 mm bone 
level up to the 
approximal 
contact point

3–4 mm implant 
shoulder up to the 

gingival margin

1.5–2 mm 1.5–2 mm

Ø
x

> 3 mm

Ø
x

Ø
x

1.5–2 mm

1.5–2 mm 1.5–2 mm2–3 mm implant 
shoulder up 
to the cemento-
enamel-junction
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BIOLOGICAL WIDTH
 
A biological width of approx. 3 mm remains (1 mm connective tissue adap-
tation, upon this an approx. 1 mm junction epithelial attachment and ap-
prox. 1 mm sulcus) following protocol-conformal insertion of the implants 
with the Promote® surface and TPS coating, and following exposure and a 
minor bone adaptation of approx. 1 mm apically.

SCREW-LINE Implants with Promote® plus surface are likewise inserted 
so as to leave a 0.4 mm projection above the bone level.

1.0 mm 

1.0 mm 

1.0 mm 

3.0 mm

3.0 mm

_>

1.2 mm sulcus

1.2 mm sulcus

1.0 mm sulcus

1.0 mm epithelium

1.0 mm epithelium

1.0 mm epithelium

1.0 mm connective tissue

1.0 mm connective tissue

1.0 mm connective tissue

_>

_>

_>

_>

_>

_>

_>
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SPLINTED CROWNS

In the event of unfavorable leverage relations around the implant, a choice 
must be made between a longer implant or, if this is anatomically impossi-
ble, splinting adjacent crowns. If splinting is required by reason of statics, 
then hygienic requirements must also be taken into account.

Development of a uniform insertion direction for the crown block must be 
part of the abutment preparation. The implant-to-abutment connection 
should not be altered.

Single-crown restoration

Crown splinting
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Examples of bridge positioning Initial situation

Abutments in a lab analog

Prepared abutments

Cement-retained bridge

IMPLANT-SUPPORTED BRIDGES

Implant-supported bridges can be inserted wherever an implantation is im-
possible. Implant distribution should be structured in such a way that 
spanned segments are kept small.

Development of a uniform insertion direction for the crown block should be 
part of the abutment preparation. The implant-to-abutment connection 
should not be altered.
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REMOVABLE RESTORATIONS

INTRODUCTION
A hybrid denture may be implant-retained mucosa-supported, or implant-
supported. The tension-free seat of a secondary (telescopic crown) or pri-
mary (bar-) splinted structure on implants is called “passive fit”. 

In the case of telescopic crowns, this is obtained through intraoral bonding 
of the secondary crowns (preferably galvano crowns) onto the tertiary 
framework. In the case of bar structures, it involves the use of bar sleeves 
for a passive fit and intraoral bonding of the titanium bonding base.

The idea is to create a fit that is free from stress or to minimize stress on the 
implants.

When planning a removable denture, the implants should be placed so that, 
if necessary, an extension to a fixed restoration is possible.

BAR STRUCTURE
Bars are suitable for jaw relations in Angle Class II and for large horizontal 
deficits. It may be possible to fabricate a bar structure with either prefabri-
cated or individualized components.

BALL ABUTMENTS
The ball abutment is suitable for simple, implant-retained prosthetic resto-
rations. It is simply a retainer, but if the alveolar process in the mandible is 
heavily atrophied, positional stability must be created through addition of 
an extension prosthesis.
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LOCATOR® ANCHORING SYSTEM
The Locator® anchoring system is intended for use in the implant-retained, 
tissue-borne prosthesis for resilient full dentures in the maxilla and man-
dible. The self-aligning design of the Locator® anchoring system supports 
the patient when inserting and seating the prosthesis.

TELESCOPIC CROWNS
The production precision of the CAMLOG connection is particularly neces-
sary with a telescopic crown restoration since the abutments can be fas-
tened always in the same, exactly defined position on the implant. A preci-
sion fit for the removable superstructure is made simple and consistent in 
every case.

INDICATION: 
The telescopic crown technique is suitable for jaw relations in Angle Classes 
I and III.
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PLANNING

INTRODUCTION

Modern implant prosthetics is planned by working back from the desired 
therapy goal; this is referred to as “backward planning.” It applies particu-
larly to pre-implantation augmentation procedures to restore sufficient 
bony structure to allow placement of implants in the optimal prosthetic po-
sition.

Esthetics, function, phonetics, and hygienic potential require prosthetically 
oriented implant positioning and dimensioning, which the dental technician 
defines on the basis of the wax-up. The prosthetic design and the required 
implant position(s) and axial alignment(s) are planned by the dentist and 
dental technician working closely together. This requires both to be fully in-
formed of the treatment options. 

If implant positions (implants approximating the former tooth positions) 
cannot be implemented for a fixed denture for whatever reason – functional 
(implant loading, crown length), esthetic (soft-tissue support) or hygienic – 
a removable denture must be planned.

OVERVIEW
A planning project may be divided into the following modules:

ACTUAL SITUATION/PROSTHETIC 
INITIAL SITUATION
Find out and document the actual situation by 
taking a general and special (dental) history and 
performing intra- and extraoral clinical, func-
tional and radiographic examinations. Together, 
these findings are the basis for a description of 
the initial situation of the oral-maxillofacial sys-
tem.

INDIVIDUAL TREATMENT GOAL
A full analysis is conducted with the patient, in-
cluding a cost/benefit, work/benefit, and risk/
benefit analysis. The final result will be a treat-
ment goal customized to the desires and options 
of the patient.

TREATMENT SEQUENCE
With the individualized treatment goal as guide, 
prosthetically oriented implant positioning is de-
fined and verified clinically and radiographically. 
Then, a treatment sequence is set up. It includes 
the planning of accompanying measures, aug-
mentation, and any required pre-treatment.
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ANAMNESIS

INTRODUCTION
The medical history and diagnosis are not different from the evaluation pro-
cedures required for other dental surgery or restorative treatments. For this 
reason, only the specific points for perio-implant prosthetic treatments are 
described below.

The general, social and special (dental) medical history considers all general 
medical contraindications and diseases that could affect the microcircula-
tion or the patient’s suitability for the proposed implant-based restoration. 
Risk factors such as nicotine, alcohol and drug abuse are confidentially eval-
uated, discussed and documented. The patient’s psychological and psycho-
social situation gives an indication of the compliance that can be expected 
and influences the planning of the treatment and the future prosthetic de-
sign.

GENERAL
The general medical history should include not only the disease history but 
also regular medication usage and the possibility of general medical prob-
lems that could adversely affect an implant-based prosthetic treatment.

SPECIAL (DENTAL)
The special medical history must clarify the reasons for the current situation 
of the oral system. It may provide information on systemic diseases that may 
not have been detected, yet. If implants and/or grafts were previously 
placed, this may be important for assessment of the bone quality.

EXAMINATIONS

CLINICAL
In addition to all standard extraoral examinations, the soft-tissue profile and 
support of the soft tissues (especially in the maxilla) are a critical  factor in 
designing the prosthesis. If a large discrepancy exists between the  required 
labial tooth position and the proposed implant position, the use  of a remov-
able denture (bar-structure, telescopic crown, ball abutment, Locator®) may 
be necessary for loading reasons.

The results of the intraoral examinations determine which teeth can be 
saved. The standard of hygiene is evaluated and a check of the soft tissue 
for pathological conditions is performed for information on the patient’s 
possible compliance during and after treatment.

The static and dynamic occlusion, interalveolar distance, and centric rela-
tions are checked. Temporomandibular joint disorders are addressed before 
the start of treatment.

All findings indicating elevated stress on the masticatory system (e.g., brux-
ism) must be investigated, documented, and considered in the prosthetic 
planning. 

The status of the soft tissue in edentulous arch segments (width and thick-
ness of the attached gingiva) must be checked and the extension of the al-
veolar ridge must be evaluated for its suitability as a possible implant site.

RADIOGRAPHIC EVALUATION
DENTAL X-RAYS
Dental x-rays are sufficient for the initial assessment of bone supply with 
single tooth gaps or small interdental gaps. The periodontic situation of the 
remaining dentition must be closely examined, because the implant site 
may be colonized by pathogenic organisms from infected pockets.

ORTHOPANTOMOGRAPH
An orthopantomograph can also be a critical instrument for gathering  basic 
information. Additional data required by the specific situation may be ob-
tained through dental x-rays, remote x-ray side views, or computer-tomo-
graphic scans (CT).

REMOTE X-RAY SIDE VIEW
Use for large sagittal differences and planned bone removal in the chin 
 region. 

COMPUTER-TOMOGRAPHIC SCAN/DIGITAL VOLUME TOMOGRAPHY
The CT/DVT is used for extensive radiological diagnostics and for generat-
ing raw data for computer-based augmentation and implant planning. It 
enables a 3-D evaluation of the site from its anatomical structures and can 
provide information about the density of the existing bone (with DVT rela-
tive only or via calibration). 

Indications must be strictly adhered to due to the increased radiation expo-
sure compared to purely two-dimensional procedures.



 24 | 25

CAMLOG® Implant Position Planning

LABORATORY
CAST ANALYSIS
It is essential to mount a diagnostic cast in an adjustable articulator to as-
sess jaw relations. Specifically, a check should be made whether a change 
of the occlusal position is worthwhile or required. If at all possible, it should 
be done before the actual implant-supported prosthetic treatment gets un-
der way. In any case, a change in occlusal height must be preceded by treat-
ment with a long-term provisional.

DIAGNOSTIC CASTS
The diagnostic casts must clearly show not only the occlusal surfaces but 
also the vestibular fold and retromolar areas (see arrows). 

The centric registration must be freely adjustable to enable the casts to be 
mounted in correct axial alignment and position. 

The impression should reproduce the soft-tissue situation and any hard- or 
soft-tissue deficits as far as the vestibular fold, since it is here we detect the 
first indications to incline the implant or the necessity for bone augmenta-
tion. Just as in perioprosthetics, the retromolar areas must be reproduced 
to allow specification of the dental arch and assessment of the vertical 
space available (see arrows).

Planning and implementation of periodontal implant-supported rehabilita-
tion is much simpler when templates are used.
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ARTICULATOR SET-UP
Diagnostic casts for implant planning are made of super-hard dental stone, 
just as in perioprosthetics, and mounted on an adjustable articulator with 
an arbitrary face bow and centrics registration.

OCCLUSAL HEIGHT
If an occlusal height requires correction, this must be done with a guard or 
long-term provisional before the implant-supported prosthetic restoration 
begins.

ARCH RELATIONS (TRANSVERSAL)
The arch relations control the load direction and therefore the axial align-
ment of the implants. This is particularly important with cross-bite situa-
tions.

ARCH RELATIONS (SAGITTAL)
Crowns cannot be placed precisely over the implants in the presence of An-
gle Class II dentition because the soft tissues must be supported and the 
space for the tongue must not be reduced. A removable denture is indicated 
in this situation.

INITIAL PROSTHETIC SITUATION
The initial prosthetic situation describes the dental status, arch relations, 
the anatomical status of the hard tissue, the intraoral and extraoral soft tis-
sue, the presence of functional, phonetic and esthetic restrictions on the 
patient and the resulting influence on the patient’s quality of life.
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WAX-UP/SET-UP

The wax-up or set-up is prepared on the diagnostic cast in the dental labo-
ratory. This permits planning of optimal tooth positioning from both func-
tional and esthetic perspectives. It also enables early recognition of the 
need for augmentation procedures if a discrepancy is detected between the 
atrophied crestal bone and the required position for a prosthetic crown.

The ideal articulation concept to aim at is a situation-adapted anterior-  to-
cuspid guidance with early disclusion of the posteriors (“freedom in centric” 
should be possible).

PLANNING TEMPLATE 
A planning template is fabricated to review the planned implant positions 
in the mouth. The template can be converted to a drilling template later.

The dental technician initially fabricates a complete wax-up/set-up with all 
missing teeth in their ideal prosthetic position for preliminary planning of 

the prosthetic reconstruction. In accordance with the “backward planning” 
principle, any anatomical deficits are not considered at this stage. The treat-
ment goal specifies the surgical and prosthetic procedure. 

A silicone index is fabricated from this set-up. After hardening, the index is 
divided along the central occlusion to form a vestibular and an oral sec-
tion.

An acrylic template can be fabricated with the aid of the silicone index. 
 Alternatively, the work can be done with a rigid vacuum foil via a duplicate 
cast. Depending on the x-ray methods, radio-opaque markers (e.g., tita-
nium, steel, barium sulfate coating) are integrated.

Initial situation

Wax-up/Set-up Silicone index

Cast with planning template
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X-RAY TEMPLATE

In the planning template or base produced from the wax-up/set-up,  CT-tubes 
for planning or other radio-opaque markers are integrated at the ideal im-
plantation position and are used as reference positions in the x-ray image. 

The tubes consist of two parts: the titanium used leaves no scattering on  CT 
scans. The lower part is polymerized in the template and the upper part in-
serts into this. The complete tube is used in radiologic diagnostics, and the 
upper part can be removed during surgery.

The lower part is used during surgery as guiding sleeve for the pilot drill.

Titanium CT-tubes for planning or other radio-opaque positioning compo-
nents (steel, barium sulfate) are integrated, depending on the analysis soft-
ware. If the tubes are placed directly on the mucous membrane, its thick-
ness can be detected on the CT scan.

Planning template with CT-tubes

Template without upper sections of tubes for use  
as a drilling template

X-ray template, outlined with tubes

X-ray template with radio-opaque teeth and  
installed tubes

Ø 2.5 mm external 
diameter

10 mm

4 mm

CT-tubes for CT-planning  
for drill Ø 2.0 mm, 
corrugated tubing, for pilot 
drill Ø 2.0 mm

Drill for placement of 
CT-tubes, Ø 2.0 mm 

Ø 2.1 mm internal 
diameter
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PLANNING WITH ORTHOPANTOMOGRAPH/
DENTAL FILM

TARGET
The target is to specify the implant positions. Now, the final implant plan-
ning is performed depending on the selected concept. The x-ray images 
must show calibrated measurement points to enable measurement of the 
bone volume available for the implantation.

CLINICAL
The wax-up or set-up must be checked at the patient. This allows esthetics 
to be included in the plan, such as the smile line, tooth shade, facial shape 
and general presentation of the patient.

ORTHOPANTOMOGRAPH

X-Ray planning foils are available in 1:1.25 and 1:1.4 scales for all implant 
types to check the dimensions on the orthopantomograph. The foil magni-
fications match the delay factors for most orthopantomographs. However, 
they should be considered only as approximations in implant dimension-
ing. 

The self-adhesive implant planning films (X-Ray Transfer pictures, scale 
1:1.25) for the specific implant type can be attached to the proposed implant 
positions on the orthopantomograph film.

X-Ray transfer pictures on the orthopantomograph

+E219K530090101K

+$0000017460KW

X-Ray planning foil
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COMPUTER-TOMOGRAPHIC SCAN/DIGITAL 
VOLUME TOMOGRAPHY WITH/WITHOUT 3-D 
EVALUATION

Precise three-dimensional evaluation of the bone dimensions and subse-
quent planning of the implant positions are only possible using the data 
from a CT scan or DVT and a computer-supported planning program. Spe-
cial conditions such as septation or infections in planned sinus floor eleva-
tions and critical vertical relations in the mandible can be recognized. An 
x-ray or planning template that the patient wears while the image is taken 
provides information about the optimal prosthetic alignment of the im-
plants. Depending on the program, the template must have radio-opaque 
position markers (e.g., titanium ball, titanium sleeve, barium sulfate-coated 
markers). 

With the aid of a CT scan/DVT and a 3-D evaluation, the medical informa-
tion derived can be used to determine the bone quantity and quality (with 

DVT, definable only relatively or via calibration). Together with the pros-
thetic information from the geometry of the x-ray template, the number of 
implants, implant position, implant diameter and implant length are deter-
mined.

The final prosthetic design and the hard- and soft-tissue augmentation, if 
required, are discussed and coordinated in the team with the patient on the 
basis of this information. 

With the information derived, the planned implant positions are checked 
and adjusted if necessary.

View of the cast positioning X-ray templates in situ Computer-supported 3-D planning 
of implant positions

View of the cast positioning X-ray templates in situ Computer-supported 3-D planning 
of implant positions
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IMPLANT POSITION  
 VERIFICATION 

FINAL PROSTHESIS DESIGN

The surgical feasibility of the treatment sequence is checked with reference 
to the clinical situation, the casts, the x-ray findings and the computer-sup-
ported planning. Depending on the clinical situation, periodontal or aug-
mentation interventions are performed before implant surgery or at the time 
of the implant placement.

INDIVIDUALIZATION OF THE PROSTHETIC DESIGN

The patient’s wishes regarding the scope and cost of the implant-supported 
prosthetic restoration expressed in the patient interview are incorporated 
into the individual prosthesis design. The number of implants, the require-
ment for augmentation measures and required soft-tissue corrections are 
determined exclusively by local conditions and the prosthetic design. This 
interview must be documented in detail and the patient must sign a state-
ment of consent before implementing the treatment process.

PLANNING THE TREATMENT SEQUENCE

Now that the prosthetic goal has been defined, the required treatment 
steps are specified in a backward planning process. This process must con-
sider the required healing time, particularly in connection with augmenta-
tion measures.

DOCUMENTATION OF PATIENT 
INTERVIEW/EXPLANATION
The results of the planning process are discussed with the patient. Casts, 
 x-ray images and the planning devices (wax-up/set-up) as well as the pre-
sentation of the completed computer-supported planning are helpful here.

The following criteria are considered:

FABRICATING THE DRILLING TEMPLATE

A. WITH TUBES FOR CT PLANNING FOR DRILL Ø 2.0 MM
If a planning or x-ray template with tubes for CT planning was created, it 
can be converted into a drilling template after adjusting the tube positions 
based on the implant planning. If required, the template is reduced to an 
outline after preparation of the flap to ensure it stays in position during sur-
gery (dental or gingival base outside the surgical area).

PILOT DRILLING WITH TUBE FOR CT PLANNING
The pilot drill without coil with 2.0 mm diameter is also available for use 
with the CT-tube for drill Ø 2.0 mm, with 2.1 mm internal diameter. There 
are ring markings the lower edges of which show drilling depths for 9, 11, 
13, 16, 18 and 20 mm each in the working area of the drill. The width of the 
ring markings is 0.4 mm. The 18 and 20 mm markings are not filled in and 
are used for orientation when using the 4 mm long CT-tube with 2.1 mm in-
ternal diameter.

IMPORTANT NOTE
Only use CT-tubes for drill Ø 2.0 mm with 2.1 mm internal diameter in 
conjunction with the pilot drill.

B. WITH THE CAMLOG® GUIDE SYSTEM
Together with suitable 3-D planning software and an associated tubing po-
sitioning system, the laboratory instruments of the CAMLOG® Guide Sys-
tem are used in the dental laboratory to convert an existing planning tem-
plate into a drilling template. This drilling template is used to guide:

® Guide System during implant 
bed preparation

® Guide, Promote®, during insertion. 

11 mm
13 mm

16 mm
18 mm
20 mm

Pilot drill without coil, 
2.0 mm diameter

CT-tube for drill Ø 2.0 mm, 
2.1 mm internal diameter

  9 mm



CAMLOG® Implant Position Planning

SURGERY SETS

A separate surgery set is available for the SCREW-LINE and ROOT-LINE im-
plants. The instruments for SCREW-CYLINDER-LINE and CYLINDER-LINE 
are combined in one surgery set.

The surgery sets contain all surgical instruments required for implant bed 
preparation:

The drills are sorted based on the treatment sequence and according to the 
CAMLOG color-coding in the surgery set. The surgery sets are autoclavable 
with the instruments.

COLOR-CODING OF THE SURGICAL AND 
PROSTHETIC CAMLOG® PRODUCTS

Color  Diameter

grey  3.3 mm

yellow 3.8 mm

red 4.3 mm

blue 5.0 mm

green 6.0 mm

INSTRUMENT SYSTEM
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Surgery set SCREW-LINE 

Surgery set ROOT-LINE 

Surgery set SCREW-CYLINDER/CYLINDER-LINE 
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DRILLING SPEED

The drilling speed is diameter-dependent. The recommended speed is 
300–800 rpm depending on the drill type (handpiece angle reduction 
 ratio 16:1–20:1).

The recommended maximum drilling speed for thread tapping is 15 rpm 
(handpiece angle reduction ratio 70:1–100:1). The tap adapter for the 
torque wrench also permits manual tapping.

COOLING

The CAMLOG® drilling system for implant bed preparation consists mostly 
of internally cooled drills. The cooling liquid is sterile saline solution (pre-
chilled to 5°C/41°F).

Optimum cooling consists of a combined internal/external cooling at the an-
gled handpiece.

DRILL LIFE

Drill longevity depends on bone quality and drilling technique. The pilot 
drills, pre-drills, and form drills are good for 10–20 drilling cycles. If exces-
sive force has to be applied because of a dull drill, then change the drill im-
mediately to prevent bone overheating. 

The lower edge of the depth mark is the reference for the preparation 
depth.

CAUTION
The maximum apical extension length of the drill is 0.6 mm.

*  Use of a tap is recommended for SCREW-LINE , ROOT-LINE, and SCREW-CYLINDER-LINE Im-
plants if the bone quality is D1 or D2.

** The SCREW-LINE cortical bone drill reduces the torque for implant insertion into hard bone 
(D1).

 Article      Speed (rpm)
 Round bur     800
 Pilot drill Ø 2.0 mm with/without depth stop   800
 Pre-drill Ø 1.7 / 2.8 mm     600
 Form drill Ø 3.3 mm with/without depth stop   550
 Cortical bone drill Ø 3.3 mm**    550
 Tap Ø 3.3 mm*     max. 15
 Form drill Ø 3.8 mm with/without depth stop   500
 Cortical bone drill Ø 3.8 mm**    500
 Tap Ø 3.8 mm*     max. 15
 Form drill Ø 4.3 mm with/without depth stop   400
 Cortical bone drill Ø 4.3 mm**    400
 Tap Ø 4.3 mm*     max. 15
 Form drill Ø 5.0 mm with/without depth stop   350
 Cortical bone drill Ø 5.0 mm**    350
 Tap Ø 5.0 mm*     max. 15
 Form drill Ø 6.0 mm with/without depth stop   300
 Cortical bone drill Ø 6.0 mm**    300
 Tap Ø 6.0 mm*     max. 15
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FURTHER DOCUMENTATION
Information about preparing surgical and prosthetic instruments, as well as 
prosthetic components is available in “Preparation Instructions for the 
CAMLOG® Implant System”, Art. No. J8000.0032.

Further information about CAMLOG® products is available in the current
CAMLOG product catalog, in the working instructions and in the instruc-
tion manuals included with CAMLOG® products. 
See also www.camlog.com.

TRADEMARKS AND COPYRIGHT
Protected brand names (trademarks) are not specially indicated. The ab-
sence of such indication does not mean that it is not a trademarked name. 
This publication with all its parts is protected by copyright. Any exploitation 
beyond the narrow limits of the copyright Act is not permissible without the 
approval of CAMLOG Biotechnologies AG and is subject to legal sanctions.

http://www.camlog.com/


HEADQUARTERS
CAMLOG Biotechnologies AG | Margarethenstrasse 38 | CH-4053 Basel 
Phone +41 61 565 41 00 | Fax +41 61 565 41 01 | info@camlog.com | www.camlog.com

Manufacturer of CAMLOG® products: ALTATEC GmbH, Maybachstraße 5, D-71299 Wimsheim

+
E

2
1

9
J8

0
0

0
0

0
6

7
1

M

+
$

0
0

0
0

0
1

7
4

5
5

M
 

A
rt

.-N
o.

 J8
00

0.
00

67
 R

ev
.0

  0
3/

20
09

mailto:info@camlog.com
http://www.camlog.com/

	GENERAL SYSTEM INFORMATION
	CAMLOG IMPLANT LINES
	General
	SCREW-LINE implants (K-series)
	ROOT-LINE implants
	SCREW-CYLINDER-LINE implants
	CYLINDER-LINE implants
	Indications for CAMLOG implants with 3.3 mm diameter

	CAMLOG SURFACE STRUCTURES
	Promote surface
	Titanium plasma coating TPS

	CAMLOG TUBE-IN-TUBE IMPLANT ABUTMENT CONNECTION
	General
	Implant inner thread and outer geometry
	Production precision

	TEAM CONCEPT
	The team
	Team approach

	TREATMENT CONCEPTS
	Introduction
	Leverage relations at the implant
	Esthetics
	Patient compliance
	Patient information
	Fixed restorations
	Biological width
	Splinted crowns
	Implant-supported bridges
	Removable restorations

	PLANNING
	Introduction
	Anamnesis
	Examinations
	Wax-up/Set-up
	Planning template
	X-ray template
	Planning with orthopantomograph/dental film
	Orthopantomograph
	CT Scan/digital volume tomography with/without 3-D evaluation

	IMPLANT POSITION VERIFICATION
	Final prosthesis design
	Individualization of the prosthetic design
	Planning the treatment sequence
	Fabricating the drilling template

	INSTRUMENT SYSTEM
	Surgery sets
	Drilling speed
	Cooling
	Drill life



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [100 100]
  /PageSize [612.000 792.000]
>> setpagedevice


