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The Ideal Implant generates, supports and leads to1:

1.  High Bone-To-Implant Contact: 
High BIC Interface

3.  New Bone Formation adjacent to the implant -
directly to surface 

2.  Optimal Preservation of Host Bone: 
Reduced Bone Resorption

4.  Optimal Bone Volume in the implant surroundings 

5.  High Bone Quality in peri-implant area - New bone is 
flexible with an elastic, trabecular structure: No sclerotic 
structures

1 List of sample literature at the end of the presentation
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What is the Composition of an Ideal Implant?

100% BIC 
High % of
Old Bone

Low % of
New Bone 

Optimal 
Implant



So...
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Why do we still use bio-
inert plastics and «toxic»
metals or metal-PEEK-
composites as implant
materials?
Today’s implant surfaces are often the reason for failed osseo-
integration, implant loosening or inflammatory reactions. 

stimOS technology gives every implant material a healing surface.
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stimOS GmbH: Questions to be asked
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The situation in Germany: Facts & Figures

Based on 1.300.000 dental implants placed per year, 
the failure rate due to screw loosening or inflammatory 
reactions is estimated with 182.000 dental implants on  
average 2. 

Based on 160.000 spinal surgeries in Germany, 64.000 
cases of these treatments are predicted to fail 3.

Based on 95.000 hip replacement surgeries in Germany per 
year, the re-operation rate is estimated with 16.150 cases on 
average 4. 

Based on 160.000 knee surgeries in Germany per year, the 
re-operation rate is estimated with 25.600 cases on average 4. 

2 3 4



stimOS GmbH: Ambition & Inspiration

Learning from nature
enables us to serve 
future markets in the 
medical business.
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Learned
from nature.

Transferred to
industry standard.

Certified by
competent
authorities.

Translated for
the patients` needs.



stimOS GmbH: Creating a New Golden Standard

sample pictures for explanation only

Based on FIVE 
KEY DISCIPLINES 

Human Anatomy

Bio-Chemistry

Nano-Physics

Engineering

Regulatory Compliance
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AND
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Proof of concept: Cell Test 12 h - Results - Visuals

Secretion of a 
large amount of
extra-cellular
collagen matrix
and start of
mineralization
already after 12 
hours.

After 12 hours
cells start to
cover the implant
with an
osseopromotive
healing surface.

Collagen-
Fibrous-
Structure

Pure PEEK

MBT modified PEEK

Cells cannot adhere to
the implant surface

This may end up in: 
• inflammatory reactions,
• implant loosening, and
• failed surgeries

Evo
luti

ona
ry

Next Generation

Implant Surfac
e
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Proof of concept: Cell Test 24 h - Results - Visuals

Applying stimOS‘ osseopromotive healing
surface to the implants geometry, transforms
implant surfaces from an artificial barrier into a 
smart and bone-identic implant body interface.
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Proof of concept: Cell Test Results - Statistics
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To assess how fast MC3T3-E1 cells adhere to PEEK according to 
modified surfaces, cell adhesion assays have been performed (three 
independent and in triplicate). 

In general, at least 50% of cells adhere on tested surfaces after 1 hour as 
normalized to the positive control. MBTg PEEK showed the highest 
adherence of about 70 %. 
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Proof of concept: Cell Test Results - Statistics

A viability assay is an assay to determine the ability 
of cells to maintain or recover viability. 
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Proof of concept: Animal Model Set-up
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[1] According pre-defined worst case
scenario, all test implants had screw-design
and geometry. The threads had an outer
diameter of 5,5 mm.
[2] According standard surgical protocol
(dental), and to detect any possibly risk of
abrasion, holes with a smaller diameter of 5
mm have been pre-drilled into the pelvis of
the sheep before insertion of 5,5 mm test
implants.
[3] In order to analyse the adhesion of bone
cells onto the implant’s surface, machined
implant’s surface was chosen. No additional
topography or surface roughness could
influence cell adhesion onto the implant’s
surface.
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Proof of concept: Animal Model
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A total of 36 test-implants 
have been placed in 3 
female Swiss Alpine (AS) 
sheep and have been 
used in this experiment: 
AS sheep have the right 
size for this type of study 5.

Previous experiments of 
the University of Zurich 
have shown that results 
can be directly translated to 
human patients 6. 

5 These animal models apply to the 3Rs of animal welfare, since implants can be tested, with relative low suffering of the animals 
while using a minimal number of sheep for the experiment.

6 The experience with 100 animals also prove this animal model to be highly reliable and with very consistent results.
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Proof of concept: Animal Model
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This sheep animal model has
been successfully applied in 
several studies where
osseointegration of implants
was investigated. 

The pelvis offers a good
opportunity to test implants in 
cancellous bone. 

It allows to place many
implants in the same individual 
without jeopardizing the
animals wellbeing. 
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Proof of concept: Animal Model Results: Visuals
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8 For an comparative overview of all test results, please go to section „statistic“
9 Rechenberg, B. et al., An experimental animal model of aseptic loosening of hip prostheses in sheep to study early biochemical 
changes at the interface membrane, BMC Musculoskeletal Disorders 2004

Representative Selection of Fluorescence Images 8:

Images are taken after two weeks of implantation. From left to right: 
Titanium, HA enhanced PEEK, MBTv stimOS, MBTg stimOS. 
It can be clearly observed that bone in-growth into the threads
only starts with MBT. With MBT a high BIC % can be seen already after
two weeks. This is a strong indication for avoiding aseptic loosening 9.
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Proof of concept: Animal Model Results: Visuals
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Representative Selection of Histologic Images 7:

7 For an comparative overview of all test results, please go to section „statistic“
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Proof of concept: Animal Model Results: Statistics

A

Summarizing Overview of all BIC-%-Measurements:

Analyzing the overall results of HA enhance PEEK (Invibio Ltd.) a high SD is 
conspicuous: This may result from HA debris during insertion or may be a 
hint that HA is not homogenious mixed-in into the PEEK matrix.
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Proof of concept: Animal Model Results: Statistics

B

Representative Selection of Fluorescence Images 8:

Summary of all measured results comparing Titanium, HA enhanced PEEK (Invibio Ltd.)
MBTv (stimOS GmbH) and MBTg (stimOS GmbH).
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Proof of concept: Animal Model Results: Statistics
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Proof of concept: Animal Model Results: Statistics
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Proof of concept: Mechanical Test Results
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Abraison test:

[1] Set-up: According pre-defined worst
case scenario, MBTg modified test
implants (screws, with thread and with a
diameter of 5,5 mm ) have been screwed
into pig bones.

[2] According standard surgical proce-
dures, holes with a smaller diameter of 5
mm have been pre-drilled into the bone.

[3] After explanting the test screws, Cy5-
staining was performed to verify the the
homogeneous coverage of the screw
surface with mineralized MBT activation
layer.
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Proof of concept: Mechanical Test Results (ASTM D3359 10)
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10 ASTM D3359: In order for a coating is to fulfill its function of protecting or
decorating a substrate, the coating must remain adhered to the substrate (...) This
test method is limited to evaluating different levels of adhesion (...)

Because the wettability of PEEK (a) 
and MBT PEEK (b) is very different, 
a drop test in combination with 
ASTM D3359 is suitable to confirm 
adhesion of MBT to the implant‘s 
surface: 

During the ASTM D3359 testing the 
wetability of MBT surfaces show  
consistent angulations.



MBT: The New Golden Standard in Osseointegration
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80% BIC =
New bone formation adjacent to
the implant and direct to the surface. 

74 % of
Old Bone =
Optimal preservation of
host bone and reduced
bone resorption. 

22 % of
New Bone = 
No sclerotic
structures.

MBT
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stimOS sets NEW 
STANDARDS for implant 
surface characteristics.
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stimOS GmbH: New Golden Standard



Protecting Knowledge that Secures Success

Validated by Science,
approved by Competent 
Authorities & protected by
International Patents.
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QS 

SWISS 

CERTIFICAT 
Certificate no. 13911 

stimOS GmbH 
Byk-Gulden-Strasse 2 
DE-78467 Konstanz 

QS ZÜRICH AG certifies that the management system of the above mentioned company 
has been evaluated and meets the requirements established by the following rules: 

EN ISO 13485: 2016 

The management system includes: 

Design, Development and Production of 
Surface Functionalization Treatments for Medical Devices 
(Implants and Instruments). Design and Development of 

Spinal Fusion lmplants and Instruments. 

During the period of validity of this certificate, the management system of the company 
must always connply with the requirements of the certified standards. 

For updated amendments within the scope 
of certification of the present certificate, 

please refer to 
http://www.qua  I ity-service. ch/ 

Audit date: 
New issue date: 
Expiration date: 
Subject to successful surveillance audit 

04.09.2017 
26.09.2018 
12.09.2020 

QS ZÜRICH AG 
P.O. Box 6335 
CH-8050 Zürich 
infoequalitv-service.ch  Mana ment 
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(54) Title: MATERIAL FOR BONE IMPLANTS, AND A METHOD FOR PRODUCING SAME

(54) Bezeichnung : MATERIAL FÜR KNOCHENIMPLANTATE UND VERFAHREN ZU DESSEN HERSTELLUNG

(57) Abstract: The invention relates to a material for bone implants, comprising: a surface consisting of oxide ceramic materials,
titanium or polyether ether ketone (PEEK) or other polymer or composite materials; a matrix which consists of Collagen or gelatin

< and is covalently bonded to said surface; and calcium phosphate which is embedded into said matrix. The invention also relates to a
- method for producing the claimed material, to bone implants comprising the claimed material, and to the use of same as a bone

implant material.

(57) Zusammenfassung: Die vorliegende Erfindung betrifft ein Material für Knochenimplantate, umfassend eine Oberfläche aus
oxidischen Keramikmaterialien, Titan oder Polyetheretherketon (PEEK) oder anderen Polymer- oder Kompositmaterialien, eine
kovalent an diese Oberfläche gebundene Matrix aus Kollagen oder Gelatine, sowie in diese Matrix eingelagertes Calciumphosphat.
Die vorliegende Erfindung betrifft weiter ein Verfahren zur Herstellung des erfindungsgemäßen Materials, Knochenimplantate,
umfassend das erfindungsgemäße Material, sowie dessen Verwendung als Knochenimplantatmaterial.

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VERÖFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation für geistiges Eigentum
Internationales Büro

(43) Internationales Veröffentlichungsdatuni (10) Internationale Veröffentlichungsnummer
31. Mai 2018 (31.05.2018)

IP O P C T WO 2018/095578 AI
(51) Internationale Patentklassifikation: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

A61L 27/32 (2006 .01) A61L 27/46 (2006 .0 1) HN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN,
A61L 27/34 (2006.01) KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,(21) Internationales Aktenzeichen: PCT/EP2017/025344 NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
(22) Internationales Anmeldedatum: SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,TH, TJ, TM,

24. November 20 17 (24.1 1.2017) TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Einreichungssprache: Deutsch (84) Bestimmungsstaaten (soweit nicht anders angegeben, für
jede verfügbare regionale Schutzrechtsart): ARIPO (BW,

(26) Veröffentlichungssprache: Deutsch GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
(30) Angaben zur Priorität: SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ,

10 2016 014 052.6 RU, TJ, TM), europäisches (AL, AT, BE, BG, CH, CY, CZ,
25. November 2016 (25.1 1.2016) DE DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,

10 2016 122 837.0 LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI,
26. November 2016 (26.1 1.2016) DE SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,

GQ, GW, KM, ML, MR, NE, SN, TD, TG).
(71) Anmelder: STIMOS GMBH [DE/DE]; Byk-Gulden-Str.

2 // F21, 78467 Konstanz (DE). Veröffentlicht:
(72) Erfinder: GIESSL, Michael; Mainaustr. 5, 78464 Kon — mit internationalem Recherchenbericht (Artikel 21 Absatz

stanz (DE). COELFEN, Helmut; Zur Halde 2d, 78465 3)
Konstanz (DE). SCHAFFARCZYK, Dietmar; Sonnenstr.
35, 8280 Kreuzungen (CH).

(74) Anwalt: HEYERHOFF GEIGER & PARTNER PA¬
TENTANWÄLTE PARTGMBB; Heiligenbreite 52,
88662 Überlingen (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, für
jede verfügbare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,

(54) Title: MATERIAL FOR A BONE IMPLANT AND METHOD FOR PRODUCING THE SAME

(54) Bezeichnung: MATERIAL FÜR EIN KNOCHENIMPLANTAT UND VERFAHREN ZUM HERSTELLEN EINES SOLCHEN

( I )

AA Alginic acid, DMT-MM00

(57) Abstract: The invention relates to a material for a bone implant, comprising (a) a carrier structure having a surface that comprises
at least one biocompatible material; (b) a matrix covalently bound to said surface; and (c) calcium phosphate embedded in said matrix.

© A medically acceptable, highly compatible and versatile material can be provided, if the matrix has at least one Polysaccharide (formula
00 (I))·

(57) Zusammenfassung: Die Erfindung geht aus von einem Material für ein Knochenimplantat, umfassend: (a) eine Trägerstruktur
mit einer Oberfläche, die zumindest ein biokompatibles Material umfasst, (b) eine kovalent an diese Oberfläche gebundene Matrix
und (c) in diese Matrix eingelagertes Calciumphosphat. Ein medizinisch unbedenkliches, hochverträgliches und vielseitig einsetzbares
Material kann bereitgestellt werden, wenn die Matrix zumindest ein Polysaccharid aufweist (Formel (I)).7
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stimOS GmbH
Byk-Gulden-Straße 2
78467 Konstanz
Germany

zyk@stimos.net
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YOU WANT TO LEARN MORE ABOUT MBT TECHNOLOGIES:


