
OSSIX® PLUS
Reliable – especially when it counts



Today, guided bone rege-
neration (GBR) is one of 
the standard procedures 
in dental surgery.
The principle is based on 
the isolation of regene-
rative cell types necessa-
ry for bony regeneration 
from rapidly proliferating 
epithelial and connective 
tissue cells by a mechanical 
barrier membrane.1,2

Resorbable membranes based 
on animal collagen are part of 
the GBR treatment standard in 
modern GBR.3

These materials serve as a biocom-
patible cell barrier due to the pre-
sence of a dense fiber network which at the 
same time allows the exchange of fluids and 
nutrients.4

The rate of biodegradation and the associa-
ted duration of the barrier function of collagen 
membranes depend on the degree of cross-
linking of the collagen fibers.5

Native collagen membranes are most com-
monly used, which are obtained by purifica-
tion of animal or human tissues. Due to their 
origin, they have a limited degree of cross-
linking, resulting in rapid biodegradation and thus a 
limited barrier function over time.6 This can com-
promise the bony integration of the bone graft, es-
pecially in the case of challenging GBR indications.7,8
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GBR 
Moreover, in case of postope-
rative dehiscences and expo-
sure of the membrane, the 
biodegradation of non-cross-
linked collagen membranes 
is significantly accelerated 
by bacterial collagenases. 
This very often leads to a 
compromised result of the 
bony augmentation.9,10 

The cross-linking degree 
of native collagen can 
be increased by apply-
ing physical or chemical 

technologies. As a result, 
the resorption time can be 
increased5 which is a prere-
quisite for a significantly im-
proved bony regeneration.11 

Unfortunately, increased 
cross-linking is often asso-
ciated with compromised 
biocompatibility compared 
to native collagen memb-
ranes.5,12

Modern cross-linking tech-
niques based on the use of 

natural sugars (glycation - GLYMATRIX®), now al-
low to produce resorbable membranes which have 
an extended barrier profile (up to 6 months) com-
bined with excellent biocompatibility.
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Top view and cross-section of OSSIX® PLUS: dense collagen fibre structure as base for efficient cell barrier function while 
allowing fluid and nutrient exchange.

GBR



INDICATIONS

OSSIX® PLUS

OSSIX® PLUS is a cross-linked collagen membrane consisting of highly purified collagen (type I) of 
porcine origin.

The membrane is cross-linked to a much higher degree than native or other cross-linked collagen mem-
branes resulting in a unique resistance to collagenases. Therefore, OSSIX® PLUS features a significantly 
longer barrier function than conventional collagen membranes. At the same time, the membrane is highly 
biocompatible, comparable to native collagen membranes.

OSSIX® PLUS has unique characteristics due to the patented GLYMATRIX® technology (cross-linking by 
means of the natural sugar Ribose), which mimicks the body’s own physiological cross-linking process.

BENEfITS 

 RELIABLE 

 Barrier function of 4 to 6 months designed to optimize bone regeneration13-15

 RESISTANT TO EXPOSURE
 Prolonged barrier function and resistance to collagenases protects bone graft from infection and 

assures your treatment success even when exposed9

 PROVEN
 Documented biocompatibility and proven clinical performance as a basis for safe application and 

predictable therapy goals14,16 (supported by >100 publications in peer reviewed journals).

 

OSSIX® PLUS 
Ribose cross-linked collagen membrane
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Ridge augmentation 
(e.g. as preparation of an implant bed for staged implant insertion)

Simultaneous ridge augmentation and implant insertion
(also in immediate or delayed extraction sites)

Alveolar ridge preservation consequent to tooth extraction

Sinus lift (Coverage of the lateral sinus window)

Treatment of periodontal bone defects (e.g. intrabony or furcation defects)

Augmentation around implants with vertical bone loss after 
successful periimplantitis treatment

ü

ü

ü

ü

ü

ü

OSSIX® PLUS biodegradable collagen membrane is intended for use during the process of guided bone 
regeneration (GBR) and guided tissue regeneration (GTR) as a biodegradable barrier for:

INDICATIONS
OSSIX® PLUS – designed for superior treatment results



After 6 months, the Ribose cross-linked group 
showed statistically significant more bone gain, 
both in vertical and in horizontal dimension.

Especially in demanding indications, the OSSIX® 
PLUS membrane appears to have a superior rege-
nerative potential. A localized 3-dimensional defect 
would usually be treated by using technique-sen-
sitive bone blocks. Using OSSIX® PLUS membrane 
with a titanium screw as a supporting „tent-pole“, 
Randelzhofer showed that such defects can also 
be regenerated together with particulate bone 
substitute material only.19

RELIABLE RELIABLE  
Barrier function of 4-6 months designed for 
optimized bone regeneration
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GAIN Of AUGMENTATION
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After 6 months, Ribose cross-linked membrane shows significantly 
higher amount of new bone volume around implants compared to 
both other membranes after post-surgical dehiscences.
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GAIN Of AUGMENTATION 
POST DEHISCENCE

OSSIX® PLUS membrane is cross-linked in a phy-
siological process involving the natural sugar Ribo-
se (glycation). This process allows generation of a 
barrier membrane with a long resorption profile of 
4-6 months without losing the excellent biocompa-
tible characteristics of highly purified porcine col-
lagen.17

A consequence of the combination of highest biocom-
patibility and prolonged degradation of the OSSIX® 
PLUS membrane is the integration of the membrane 
into the local bone (membrane ossification). Ossifica-
tion of OSSIX® PLUS has been shown both in a dog 
model16 as well as in a clinical case series.17

In several clinical studies on different indications, 
the clinical efficacy of Ribose cross-linked memb-
ranes could be shown.
In a comparative clinical trial, Friedmann et al tes-
ted the clinical performance of a Ribose cross-
linked membrane versus a standard native col-
lagen membrane for generating new bone after 
augmentation of dehiscence defects around simul-
taneously inserted dental implants.18

Clinical and histological evaluation 6 months after augmentation: 
remnants of the OSSIX® PLUS (OP) are well integrated in the 
newly formed bone (NB) with signs of membrane ossification (MO).

Ribose cross-linked membrane (RCM) shows signifi-
cantly higher amount of newly formed bone volume 
around dental implants compared to a native collagen 
membrane (NCM) 6 months after augmentation.

*Statistically significant difference between RCM and NCM.

NCM

RCM

Treatment of a significant bone de-
fect in the aesthetic zone with OSSIX® 
PLUS membrane supported by a tita-
nium „tent-pole“ screw and particulate 
bone graft material (left and middle).
After 5 months, the defect was opti-
mally regenerated, both in vertical as 
well as in horizontal dimension (right).

Clinical cases by courtesy of Dr. Yuval Zubery (Israel), Dr. Peter Randelzhofer (Germany).

RESISTANT RESISTANT TO EXPOSURE 
Prolonged barrier function and collagenase resistance protects bone 
graft from infection and assures treatment success even when exposed

In spite of elaborate techniques, the occurrence 
of early postoperative wound dehiscences can not 
always be avoided after augmentation procedures. 
Exposure of the augmentation site to the oral en-
vironment can lead to deeper ingrowth of soft tis-
sue into the graft material or even to an infection 
and a complete loss of the graft material.20 

By using a suitable barrier membrane, this pro-
cess may be avoided or at least slowed down.

Compared to non-resorbable membranes, expo-
sure of conventional resorbable collagen memb-
ranes usually does not result in a serious infec-
tion.21 Nevertheless, the bacterial contamination 
of the membrane, results in a faster degradation 
of the membrane. This leads to the ingrowth of 
soft tissue into the former defect and more likely 
to increased infiltration of the augmentation sub-
strate with inflammatory cells. In the worst case 
this ends with graft infection, which strongly com-
promises the desired result of the bony regene-
ration. Due to the significant graft volume loss, 
ultimately the aesthetic result of the treatment 
is affected.9,10,22,23 These processes are particular-
ly pronounced when using membranes with short 
barrier time.10,23

Due to its Ribose cross-linked collagen fiber net-
work, OSSIX® PLUS features a markedly increased 
resistance to degradation by bacterial collagena-
ses compared to native collagen membranes. 
This was impressively shown in a clinical study.9

After an exposure to the oral environment for 10 
days, the complete OSSIX® PLUS membrane body 
was still intact, whereas native (NCM) and chemi-
cally cross-linked (CCM) membranes were signifi-
cantly degraded.

This unique characteristic of OSSIX® PLUS has a 
significant clinical impact. The augmentative result 
in case of a wound dehiscence is statistically sig-
nificantly better when using a Ribose cross-linked 
membrane compared to a native collagen or a 
PTFE membrane. 

In a clinical trial, the performance of a Ribose cross-
linked membrane was compared to a standard 
native collagen membrane and a non-resorbable 
ePTFE-membrane for generating new bone after aug-
mentation of dehiscence defects around simultane-
ously inserted dental implants.24

For the augmentative result after 6 months, 2 
groups were evaluated (Group 1: healing unevent-
ful; Group 2: postsurgical dehiscence detected):
In the Group 1 with uneventful healing no statistical 
difference was detected for all 3 treatment groups 
in terms of augmentation gain around the implants.
In Group 2 where post-surgical dehiscences oc-
cured, the Ribose cross-linked group showed sta-
tistically significant more bone gain compared to 
both other membrane types.

MEMBRANE INTEGRITY

OSSIX® PLUS      NCM            
 CCM
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OSSIX® PLUS is significantly more stable to bacterial 
degradation than both other membranes. 

*Statistically significant difference between OSSIX® PLUS / RCM and two other membranes.
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PROVEN PROVEN 
Documented biocompatibility and proven clinical performance 
as a basis for safe application and predictable therapy goals 

OSSIX® PLUS is manufactured using the unique 
GLYMATRIX® technology based on cross-linking 
highly purified porcine collagen in a physiological 
cross-linking process with the natural sugar Ribose.
As a result, OSSIX® PLUS combines high biocom-
patibility with a long resorption profile.

The excellent biocompatibility of the OSSIX® PLUS 
membrane was proven in several preclinical and 
clinical studies. 
In a cell culture study, the ability of different col-
lagen membranes to support and promote the 
proliferation of human periosteal cells was inves-
tigated. It could be confirmed that OSSIX® PLUS 
membrane shows comparable biocompatibility to 
native collagen membranes which are known for 
their excellent tolerability by the human body.25

This also has a significant clinical impact. Soft 
tissue healing after augmentations with OSSIX® 
PLUS membranes is comparable to native colla-
gen membranes.14 In a comparative clinical trial 
bone augmentation of dehiscence defects around 
simultaneously inserted dental implants using eit-
her OSSIX® PLUS or a native collagen membrane 
was tested. The incidence of wound dehiscences 

OSSIX® PLUS features comparable cell viability as Native Collagen 
membrane (WST-1 Assay).
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CELL VIABILITY HUMAN 
PERIOSTEAL CELLS

after augmentations with OSSIX® PLUS was in the 
same range as for the control group using the 
native collagen membrane.26

OSSIX® PLUS membranes have been clinically 
used worldwide for over 16 years and hundreds of 
thousands of patients have been treatead.
More than 100 scientific publications impressively do-
cument the biological properties and the associated cli-
nical performance of Ribose cross-linked membranes.

EVIDENCECLINICAL EVIDENCE - CASE 1
Lateral augmentation with OSSIX® PLUS membrane

OP
Massive horizontal bone defect in 
regio #22.

5 months post-OP
Healthy soft tissue situation without 
signs of volume loss around the aug-
mented area.

Clinical case by courtesy of Prof. Dr. Elmar Esser (Germany).

Defect was filled with particulate allo-
graft material (left) and covered with 
OSSIX® PLUS membrane (right).

Situation at re-entry shows a stable 
and completely regenerated alveolar 
ridge with vital bleeding bone struc-
ture. Remnants of the OSSIX® PLUS 
membrane were still clearly visible 
and partially integrated in the newly 
formed bone.

The implant could be placed in the 
prosthetically correct position in suf-
ficient amount of vital bone, especially 
in the labial aspect, without additional 
augmentation.

Proliferation %  
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EVIDENCE EVIDENCECLINICAL EVIDENCE - CASE 3
„Tent-Pole“ technique for vertical augmentation using a GBR-approach

Clinical case by courtesy of Prof. Dr. Anton Friedmann (Germany). Clinical case by courtesy of Dr. Peter Randelzhofer (Germany).

OP
Hopeless tooth #14 with significant 
bone resorption.

Defect after tooth removal, complete 
buccal bone plate is resorbed.

Augmentation with fast resorbing cal-
cium sulfate 3D Bond. OSSIX® PLUS 
membrane was placed buccally (left) 
and crestally (right) to protect the 
bone graft material. The flap was re-
positioned and fixated with sutures 
without release, OSSIX® PLUS memb-
rane was left exposed intentionally.

3 months post-OP
Complete secondary wound closure 
(left). Healthy soft tissue situation with-
out signs of volume loss (right).

Situation at re-entry shows perfect in-
tegration of the bone graft in sufficient 
amount of vital bone, good preservation 
of the alveolar ridge enables implant 
placement in correct position.

CLINICAL EVIDENCE - CASE 2
Immediate augmentation of deficient extraction socket with OSSIX® PLUS

OP
Massive vertical bone defect in regio 
#22.

5 months post-OP
Situation at re-entry shows a stable and 
completely regenerated alveolar ridge 
with vital bleeding bone structure. Rem-
nants of the OSSIX® PLUS membrane 
were still clearly visible and partially in-
tegrated in the newly formed bone. 

Placement of osteosynthesis screw 
as „tent-pole“ (left). Defect was filled 
with slow resorbing bone graft mate-
rial and covered labially and palatinally 
with OSSIX® PLUS membrane (right).

follow Up
Further healing indicates stable tis-
sue structures after implantation 
(left) and at time of installation of gin-
giva former (right).

The implant could be placed in the 
prosthetically correct position in suf-
ficient amount of vital bone without 
additional augmentation.
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TECHNOLOGYTechnology – Collagen cross-linking

Chemically Cross-linked 
Membranes (CCM)
Chemical treatment represents the most 

popular cross-linking method. Unfortunately, due 
to the high toxicity of the chemical agents used, 
cross-linking of collagen membranes is often as-
sociated with compromised biocompatibility com-
pared to native collagen membranes.5,12 

Ribose Cross-linked 
Membranes (RCM)
Modern collagen cross-linking techniques 
exist which are based on the natural sugar 

Ribose. Following a physiological process which is 
equivalent to the naturally occurring glycation pro-
cess in the human body, a high degree of cross-lin-
king of collagen can be achieved without affecting 
the biocompability of native collagen. Therefore, Ri-
bose cross-linked membranes feature a long bar-
rier profile combined with a high biocompatibility. 
The OSSIX® PLUS membrane is manufactured fol-
lowing this patented and proprietary technology 
(GLYMATRIX® process).

Cross-linked Membranes
In addition to physical and chemical cleaning 
of the native collagen tissue, cross-linked 
collagen membranes undergo an additio-

nal biochemical purification process. By enzymatic 
treatment, e.g. with Pepsin, the collagen is brought 
back into its monomeric state. This allows effici-
ent removal of the potentially immunogenic telo-
peptides which are present in the native collagen. 
However, the natural collagen cross-linking and the 
physical structure and barrier function of the na-
tive collagen tissue are completely lost after this 
treatment.

By adding an appropriate cross-linking agent, 
membranes can be reconstituted from the puri-
fied monomeric collagen. By varying the degree of 
cross-linking, the physical behavior as well as the 
resorption profile can be tailored.5 
Compared to the manufacturing of native colla-
gen membranes, this method bears the advantage 
that membranes with longer resorption profiles 
can be generated. 

Native Collagen Source
For membrane manufacturing, a native collagen 
source is used as starting material. Nowadays 
most membranes are made from porcine tissue 
sources due to the higher physiological similarity 
to humans compared to other species.27 

Native Collagen Membranes 
(NCM)
Native collagen membranes are manufactu-

red by a thorough physical and chemical cleaning 
process followed by terminal sterilization of an 
appropriate native collagen tissue. The process is 
designed to preserve the natural structure and 
stability of the raw material. Therefore the bio-
mechanical behavior and the resorption pattern 
depend mainly on the characteristics of the native 
tissue. Starting material for manufacturing of nati-
ve collagen membranes is usually a tissue with an 
appropriate 3-dimensional stability, e.g. pericardi-
um or peritoneum. 
The resorption pattern (barrier function over time) 
is limited dependent to the degree of collagen 
crosslinking in the respective native tissue.

2
NCM       CCM      OSSIX® 
              PLUS 
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Barrier function
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Article number         Membrane size 
 

  

PRODUCTSAVAILABLE PRODUCTS
OSSIX® PLUS

0124.205  OXP1525   15 mm x 25 mm

0124.204  OXP2530   25 mm x 30 mm

0124.203  OXP3040   30  mm x 40 mm
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