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The Collagen SuperfamilyThe Collagen SuperfamilyThe Collagen SuperfamilyThe Collagen SuperfamilyThe Collagen Superfamily

Brown JC, Timpl R

Int Arch Allergy Immunol 1995;107:484–490 (DOI: 10.1159/000237090)

Abstract: The collagens represent a large family of modular proteins which are located in the extracellular

matrix. They all share a triple-helical segment of variable length (100–450 nm) but differ considerably in the size

and nature of their globular domains. The various collagen types I-XIX known so far in vertebrates are adjusted

to different functions including the formation of fibrils, microfibrils and networks. Their biological role is now

increasingly studied by genetic approaches.

Light and electron microscopic studies on local reactions to implanted collagen hemostypticum-Light and electron microscopic studies on local reactions to implanted collagen hemostypticum-Light and electron microscopic studies on local reactions to implanted collagen hemostypticum-Light and electron microscopic studies on local reactions to implanted collagen hemostypticum-Light and electron microscopic studies on local reactions to implanted collagen hemostypticum-

an experimental animal study.an experimental animal study.an experimental animal study.an experimental animal study.an experimental animal study.

Amon H, Kirschbaum M, Petry G.;  Langenbecks Arch Chir. 1984;362(3):167-83. (Abstract)

A light and electron microscopic study was made on the resorption of native collagen fleece following its

subcutaneous implantation or its application on a bleeding liver surface in 132 Wistar rats. Resorption of

collagen began with the immigration of micro- and macrophages. Organisation of subcutaneous connective

tissue was seen from day 5 p.o. to day 15 p.o. The excessive connective tissue was removed after 25 days and

foreign body granulomas were eliminated after 50 to 100 days. Typical characteristics of application of the

collagen fleece on bleeding liver surface are: Rapid hemostasis, mesothelisation of collagen towards the peritoneum

after 1 day, resorption and organisation without adhesion after 10 days. The final heeling leads to a smooth

thickening of the liver capsula with a few residual granulomas after 100 days.

Collagen as an implantable material in medicine and dentistry.Collagen as an implantable material in medicine and dentistry.Collagen as an implantable material in medicine and dentistry.Collagen as an implantable material in medicine and dentistry.Collagen as an implantable material in medicine and dentistry.

Patino MG, Neiders ME, Andreana S, Noble B, Cohen RE.; SourceDepartment of Periodontics and Endodontics,

School of Dental Medicine, State University of New York at Buffalo, Buffalo, NY 14214, USA.; J Oral Implantol.

2002;28(5):220-5; (Abstract)

Collagen is a highly versatile material, extensively used in the medical, dental, and pharmacological fields. Colla-

gen is capable of being prepared into cross-linked compacted solids or into lattice-like gels. Resorbable forms of

collagen have been used to dress oral wounds, for closure of graft and extraction sites, and to promote healing.

Collagen-based membranes also have been used in periodontal and implant therapy as barriers to prevent

epithelial migration and allow cells with regenerative capacity to repopulate the defect area. It has been hypothesized

that membrane regenerative techniques facilitate the natural biological potential by creating a favorable

environment for periodontal and peri-implant regeneration. Due to the enormous potential of collagen-based

regenerative barriers, clinicians may benefit from a review of potential applications of implantable collagen and

knowledge of collagen preparation and membrane types as well as from as awareness of the functional and

degradation properties of those materials.



Evolution of collagensEvolution of collagensEvolution of collagensEvolution of collagensEvolution of collagens

Jean-Yves Exposito†,*, Caroline Cluzel, Robert Garrone, Claire LethiasArticle first published online: 14 OCT

2002; DOI: 10.1002/ar.10162 (Abstract)

The extracellular matrix is often defined as the substance that gives multicellular organisms (from plants to

vertebrates) their structural integrity, and is intimately involved in their development. Although the general

functions of extracellular matrices are comparable, their compositions are quite distinct. One of the specific

components of metazoan extracellular matrices is collagen, which is present in organisms ranging from sponges

to humans. By comparing data obtained in diploblastic, protostomic, and deuterostomic animals, we have attempted

to trace the evolution of collagens and collagen-like proteins. Moreover, the collagen story is closely involved

with the emergence and evolution of metazoa. The collagen triple helix is one of numerous modules that arose

during the metazoan radiation which permit the formation of large multimodular proteins. One of the advantages

of this module is its involvement in oligomerization, in which it acts as a structural organizer that is not only

relatively resistant to proteases but also permits the creation of multivalent supramolecular networks. Anat Rec

268:302–316, 2002. © 2002 Wiley-Liss, Inc.

In multicellular animals, a complex of macromolecules acts as a glue to strengthen the link between cells, thereby

providing structural integrity in tissues and, ultimately, in animals. This glue is the extracellular matrix (ECM),

which is a highly organized network that results from the association of glycoproteins, proteoglycans, and

glycosaminoglycans. In addition to its physical function, the ECM acts as a substrate for cell growth and is

involved in different cell behaviors such as migration, differentiation, adhesion, and spreading. For each tissue,

the ECM has a specific composition that results from its intimate association with surrounding cells. Cells govern

the production of ECM, but interactions between ECM components and membrane receptors activate specific

cellular signaling pathways involved in the control of gene expression.

While the functional biological importance of animal ECM in developmental processes and in tissue formation

is well documented, plant ECM is often thought of as a substance involved only in providing mechanical strength.

Although plant ECM has a composition quite different from that of animals, recent advances have shown that it

also plays an important role during development (Anderson et al., 2001; Kohorn, 2001).

Bacteria are perceived as unicellular life forms, but in nature they often occur attached to surfaces within a

structured biofilm ecosystem (Davey and O'Toole, 2000; Sutherland, 2001). Biofilms are composed mostly of

water, and in addition to microbial cells they contain a complex of secreted polymers, nutrients, metabolites, and

products from cell lysis and the surrounding environment. Microbial biofilms can be thought of as interactive

organisms, and present certain ecological advantages, such as the development of fruiting bodies and spores.

Therefore, from prokaryotes to higher vertebrates, an ECM or its equivalent can be defined, but the composition

of the ECM, its relation with cells, and the corresponding cellular signaling phenomena are quite distinct.
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Cellular inflammatory response to porcine collagen membranes.Cellular inflammatory response to porcine collagen membranes.Cellular inflammatory response to porcine collagen membranes.Cellular inflammatory response to porcine collagen membranes.Cellular inflammatory response to porcine collagen membranes.

Patino MG, Neiders ME, Andreana S, Noble B, Cohen RE;  J Periodontal Res. 2003 Oct;38(5):458-64

OBJECTIVES: The purpose of this study was to assess local inflammatory changes associated with the implantation

of three different porcine collagen membranes having potential use in periodontal regeneration.

METHODS: Materials were implanted subcutaneously into prepared sites along the dorsal skin surface of 60

female Wistar rats. Saline and turpentine were used as negative and positive controls, respectively. Animals were

killed and biopsies obtained after 3 d, and at 1, 2, 4, 6, and 8 weeks after membrane implantation. A panel of six

monoclonal antibodies was used to identify circulating monocytes (ED1), resident tissue macrophages (ED2),

lymphoid macrophages (ED3), Ia-antigen expression (OX6), T-lymphocytes (OX19), and B-lymphocytes (OX33).

Cells identified by each antibody were subjected to quantitative immunocytochemistry to compare any differences

present among groups. Sera obtained 8 weeks after grafting were used in immunoblotting assays to detect the

presence of systemic antiporcine antibodies.

RESULTS: We found that the mononuclear cell subsets associated with implantation of porcine collagen membranes

were similar to those obtained with saline administration. On the other hand, the use of turpentine resulted in

an inflammatory infiltrate characterized by significantly higher numbers of all six monoclonal cell subsets at all

time periods evaluated, compared to either saline or any of the membranes (P < 0.001).

CONCLUSIONS: The collagen membranes do not appear to be associated with a significant local inflammatory

response, nor a systemic immune response, and thus appear to be well tolerated, rendering them useful in

periodontal regeneration.

Chemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated by

light and confocal microscopy.light and confocal microscopy.light and confocal microscopy.light and confocal microscopy.light and confocal microscopy.

Vardaxis NJ, Ruijgrok JM, Rietveld DC, Marres EM, Boon ME;  J Biomed Mater Res. 1994 Sep;28(9):1013-25

Abstract: Porcine collagen membranes having a rough and a smooth side were used for subcutaneous implantation

studies in rats. Two tanning protocols were used for the membranes, a new one involving microwaving and

glutaraldehyde treatment (NEWGA), and the other, a conventional method using glutaraldehyde treatment at

room temperature (OLDGA). Untreated membranes (NONGA) were also implanted. Sections of the implants

were examined by light microscopy and with the confocal laser scanning microscope focusing on neovascularization

and incorporation of the implant. At 64 days, the smooth sides of NEWGA and OLDGA implants were not well

incorporated, with scarring subjacent to the surface and dystrophic calcification of that side of the membrane. At

the same time, the rough sides of the NEWGA and OLDGA were not calcified with a giant cell reaction around

the porcine collagen. The best incorporation was found in the NONGA membranes with no dystrophic calcification,

excellent neovascularization of all layers, and complete remodeling at day 64. After 5 months, the completely

remodeled NONGA membrane still could be identified, and the NEWGA and OLDGA membranes were

calcified with a giant cell reaction having a dense fibrous capsule. It is concluded that if cross-linking is deemed

necessary, the microwave cross-linking method is advisable because in the early stages there is less reactive

inflammation around it, and the implant surfaces should be rough with an open structure, making calcification of

cross-linked collagen unlikely



Action and biocompatibility of two collagen-based hemostatics in animal experiments.Action and biocompatibility of two collagen-based hemostatics in animal experiments.Action and biocompatibility of two collagen-based hemostatics in animal experiments.Action and biocompatibility of two collagen-based hemostatics in animal experiments.Action and biocompatibility of two collagen-based hemostatics in animal experiments.

Engelhardt GH, Gerhardt HJ, Nagelschmidt M.; Arzneimittelforschung. 1989 Feb;39(2):259-62 (Abstract)

Efficacy and biocompatibility of two collagen hemostatic wound dressings were compared. In a prospective

randomized study the local hemostatic effect (bleeding time and blood loss) of the two agents were investigated

after liver trauma of 45 rats. Liver wounds which remained untreated served as controls. Both preparations

significantly reduced bleeding. The fluid-stabilised agent was significantly superior to the second collagen agent

of different manufacturing.

Promotion of Incisional Wound Repair By Human Mesenchymal Stem Cell TransplantationPromotion of Incisional Wound Repair By Human Mesenchymal Stem Cell TransplantationPromotion of Incisional Wound Repair By Human Mesenchymal Stem Cell TransplantationPromotion of Incisional Wound Repair By Human Mesenchymal Stem Cell TransplantationPromotion of Incisional Wound Repair By Human Mesenchymal Stem Cell Transplantation

Alexander Stoff,1,2,3 Angel A. Rivera,1 N. Sanjib Banerjee,4 Steven T. Moore,5 T. Michael Numnum,1 Antonio

Espinosa-de-los-Monteros,2 Dirk F. Richter,2 Gene P. Siegal,1 Louise T. Chow,4 Dale Feldman,5 Luis O. Vasconez,3

J. Michael Mathis,6 Mariam A. Stoff-Khalili,1,7 and David T. Curiel1*; (Abstract)

The purpose of this study was to determine the effect of transplanted human mesenchymal stem cells (hMSCs)

on wound healing. In this model, full-thickness cutaneous wounds were created by incision in the skin of adult

New Zealand white rabbits and treated by transplanted human MSCs into the wounds. Wound healing was

evaluated by histologic analysis and tensiometry over time. A total of 15 New Zealand white rabbits with 10

wounds per animal were examined in this study. Animals were treated with human MSCs and euthanized at 3, 7,

14, 21 and 80 days after manipulation. The hMSCs were labeled with a fluorescent dye (CM-DiI), suspended in

PBS, and used to treat full-thickness incisional wounds in rabbit skin. Tensiometry and histology was used to

characterize the wound-healing rate of the incisional wounds. These results showed that transplanted hMSCs

significantly inhibited scar formation and increased the tensile strength of the wounds. Importantly, MSCs from

genetically unrelated donors did not appear to induce an immunologic response. In conclusion, human mesenchymal

stem cell therapy is a viable approach to significantly affect the course of normal cutaneous wound healing and

significantly increase the tensile strength.

Treatment of gingival recession defects with xenogenic collagen matrix: a histologic report.Treatment of gingival recession defects with xenogenic collagen matrix: a histologic report.Treatment of gingival recession defects with xenogenic collagen matrix: a histologic report.Treatment of gingival recession defects with xenogenic collagen matrix: a histologic report.Treatment of gingival recession defects with xenogenic collagen matrix: a histologic report.

Camelo M, Nevins M, Nevins ML, Schupbach P, Kim DM.;  Int J Periodontics Restorative Dent. 2012 Apr;32(2):167-

73. (Abstract)

The connective tissue graft (CTG) in conjunction with a coronally advanced flap is still regarded as the gold

standard treatment for gingival recession defects. Increased surgical morbidity as well as limited tissue availability

continues to spur interest in alternatives to the CTG. The current case report examines a porcine-derived,

double-layer collagen matrix as an alternative to the CTG in managing Miller Class I and II recession defects. A

long junctional epithelial attachment as well as connective tissue adhesion were noted when collagen matrix was

used in conjunction with a coronally advanced flap in recession treatment protocols. The results suggest that it

is possible to obtain root coverage without harvesting connective tissue.
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Bleeding incidence after oral surgery with continued oral anticoagulation.Bleeding incidence after oral surgery with continued oral anticoagulation.Bleeding incidence after oral surgery with continued oral anticoagulation.Bleeding incidence after oral surgery with continued oral anticoagulation.Bleeding incidence after oral surgery with continued oral anticoagulation.

Eichhorn W, Burkert J, Vorwig O, Blessmann M, Cachovan G, Zeuch J, Eichhorn M, Heiland M.; SourceDepartment

of Oral and Maxillofacial Surgery, University Medical Center Hamburg-Eppendorf, Martinistr. 52, D-20246, Hamburg,

Germany. Clin Oral Investig. 2011 Dec 13. (Abstract)

OBJECTIVES: The aim of this retrospective study was to assess the incidence of postoperative hemorrhage in

patients treated with coumarins without interruption of the anticoagulant treatment undergoing oral surgical

procedures, mostly osteotomies for tooth removal, when compared with patients who had never been

anticoagulated.

MATERIAL AND METHODS: Six hundred thirty-seven patients underwent 934 oral surgical procedures on an

outpatient basis. The INR was measured preoperatively being 2.44 in the mean SD 0.61. Local hemostasis was

carried out routinely (80%) with collagen fleece, local flap, and acrylic splint.

RESULTS: Of these 637 patients, 47 presented with a postoperative hemorrhage (7.4%), 15 of these 47 cases had

to be treated in hospital (2.4%). All patients showed up finally with a good wound healing, no administration of

blood was necessary, and local measures revealed to be sufficient in all cases except for two patients, where the

preoperative anticoagulant treatment had to be changed for 6 days. The bleeding incidence in 285 patients with

comparable oral surgical procedures, who had never been anticoagulated, was 0.7%.

CONCLUSIONS: The results suggest that oral surgical procedures can be performed safely without alteration of

the oral anticoagulant treatment.

CINICAL RELEVANCE: Local hemostasis with collagen fleece, local flap, and acrylic splint seems to be sufficient

to prevent postoperative bleeding.

Chemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated byChemical and physical properties of collagen implants influence their fate in vivo as evaluated by

light and confocal microscopy.light and confocal microscopy.light and confocal microscopy.light and confocal microscopy.light and confocal microscopy.

Vardaxis NJ, Ruijgrok JM, Rietveld DC, Marres EM, Boon ME;  J Biomed Mater Res. 1994 Sep;28(9):1013-25

(Abstract)

Porcine collagen membranes having a rough and a smooth side were used for subcutaneous implantation

studies in rats. Two tanning protocols were used for the membranes, a new one involving microwaving and

glutaraldehyde treatment (NEWGA), and the other, a conventional method using glutaraldehyde treatment at

room temperature (OLDGA). Untreated membranes (NONGA) were also implanted. Sections of the implants

were examined by light microscopy and with the confocal laser scanning microscope focusing on neovascularization

and incorporation of the implant. At 64 days, the smooth sides of NEWGA and OLDGA implants were not well

incorporated, with scarring subjacent to the surface and dystrophic calcification of that side of the membrane. At

the same time, the rough sides of the NEWGA and OLDGA were not calcified with a giant cell reaction around

the porcine collagen. The best incorporation was found in the NONGA membranes with no dystrophic calcification,

excellent neovascularization of all layers, and complete remodeling at day 64. After 5 months, the completely

remodeled NONGA membrane still could be identified, and the NEWGA and OLDGA membranes were

calcified with a giant cell reaction having a dense fibrous capsule. It is concluded that if cross-linking is deemed

necessary, the microwave cross-linking method is advisable because in the early stages there is less reactive

inflammation around it, and the implant surfaces should be rough with an open structure, making calcification of

cross-linked collagen unlikely.



Clinical and histological healing of a new collagen matrix in combination with the coronallyClinical and histological healing of a new collagen matrix in combination with the coronallyClinical and histological healing of a new collagen matrix in combination with the coronallyClinical and histological healing of a new collagen matrix in combination with the coronallyClinical and histological healing of a new collagen matrix in combination with the coronally

advanced flap for the treatment of Miller class-I recession defects: an experimental study in theadvanced flap for the treatment of Miller class-I recession defects: an experimental study in theadvanced flap for the treatment of Miller class-I recession defects: an experimental study in theadvanced flap for the treatment of Miller class-I recession defects: an experimental study in theadvanced flap for the treatment of Miller class-I recession defects: an experimental study in the

minip ig.minip ig.minip ig.minip ig.minip ig.

Vignoletti F, Nuñez J, Discepoli N, De Sanctis F, Caffesse R, Muñoz F, Lopez M, Sanz M.; SourceGraduate

Periodontology Program, Faculty of Odontology, University Complutense of Madrid, Madrid, Spain; J Clin

Periodontol. 2011 Sep;38(9):847-55. doi: 10.1111/j.1600-051X.2011.01767.x. Epub 2011 Jul 19 (Abstract)

AIM: To describe the histological and clinical outcomes of the use of a xenogeneic collagen matrix (CM) in

combination with the coronally advanced flap (CAF) in the treatment of localized Miller class-I gingival recessions.

MATERIAL AND METHODS: Gingival recession defects were surgically created on 12 minipigs. The defects

were randomly treated with either the CAF procedure and the interposition of a CM (test) or the CAF alone

(control). Clinical and histological outcomes at 1, 4 and 12 weeks were evaluated.

RESULTS: Histometrically, in the test group, there was a shorter junctional epithelial dimension [2.26 (SD 0.23)

mm] compared with the control [2.79 (SD 0.77) mm]. On the contrary, the amount of newly formed cementum

was larger in the test group [1.08 (SD 0.41) mm] than in the control group [0.75 (SD 0.25) mm], although the

differences were not statistically significant.

CONCLUSIONS: Both techniques rendered similar clinical outcomes, achieving complete root coverage at the

end of the study. Nevertheless, the CM graft attained more tissue regeneration, characterized by a shorter

epithelium and a larger new cementum formation. The use of a xenogeneic CM resulted in the incorporation of

the xenograft within the adjacent host connective tissues in the absence of significant inflammation.

Effect of guided tissue regeneration on the outcome of surgical endodontic treatment of through-Effect of guided tissue regeneration on the outcome of surgical endodontic treatment of through-Effect of guided tissue regeneration on the outcome of surgical endodontic treatment of through-Effect of guided tissue regeneration on the outcome of surgical endodontic treatment of through-Effect of guided tissue regeneration on the outcome of surgical endodontic treatment of through-

and-through lesions: a retrospective study at 4-year follow-up.and-through lesions: a retrospective study at 4-year follow-up.and-through lesions: a retrospective study at 4-year follow-up.and-through lesions: a retrospective study at 4-year follow-up.and-through lesions: a retrospective study at 4-year follow-up.

Taschieri S, Corbella S, Tsesis I, Bortolin M, Del Fabbro M.; SourceDepartment of Health Technologies, IRCCS

Istituto Ortopedico Galeazzi, University of Milan, Milan, Italy; Oral Maxillofac Surg. 2011 Sep;15(3):153-9. Epub

2011 May 3. (Abstract)

PURPOSE: The main purpose of this retrospective cohort study was to evaluate the 4-year success rate of

endodontic surgery in combination with a collagen resorbable membrane for the treatment of through-and-

through periradicular lesions.

MATERIALS AND METHODS: Patients with one or more teeth with a through-and-through periradicular lesion

in need of endodontic surgery were treated. A clinical and radiographic evaluation was performed at 3, 6, 12, 24,

36, and 48 months. The outcome was categorized at 1 and 4-year follow-up as success, failure, and doubtful

depending on clinical signs and symptoms and radiographic evaluation. Fisher's exact test was used to evaluate

differences between successful and failed cases (P<0.05).

RESULTS: Forty-three teeth in 33 patients were radiographically and clinically evaluated after 4 years. Thirty-

eight teeth were classified as success, 4 teeth as failure, and 1 tooth as doubtful. No statistically significant

differences were found in results related to tooth type, tooth location, and presence of post.

CONCLUSIONS: The association of endodontic surgery and guided tissue regeneration for the treatment of

through-and-through periapical lesions leads to excellent outcomes up to 4 years. Standardized criteria are

needed to determine the treatment outcome.
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Skin repair using a porcine collagen I/III membrane--vascularization and epithelization properties.Skin repair using a porcine collagen I/III membrane--vascularization and epithelization properties.Skin repair using a porcine collagen I/III membrane--vascularization and epithelization properties.Skin repair using a porcine collagen I/III membrane--vascularization and epithelization properties.Skin repair using a porcine collagen I/III membrane--vascularization and epithelization properties.

Wehrhan F, Nkenke E, Melnychenko I, Amann K, Schlegel KA, Goerlach C, Zimmermann WH, Schultze-Mosgau

S.; SourceDepartment of Oral and Maxillofacial Surgery, Friedrich-Alexander-University of Erlangen, Glueckstrasse

11, 91054 Erlangen, Germany; Dermatol Surg. 2010 Jun;36(6):919-30. (Abstract)

BACKGROUND: Collagen membranes have been developed to overcome the problem of limited availability of

skin grafts. Vascularization and restricted functional epithelization limit the success of bioartificial constructs.

OBJECTIVE: To compare the vascularization, epithelization, and integration of a porcine collagen I/III membrane

with that of split-thickness skin grafts on skin wounds.

MATERIALS AND METHODS: In 21 adult pigs, full-thickness skin defects on the rear side of the ear healed by

split-thickness skin grafting, by covering with the membrane, or by free granulation. Skin samples on postopera-

tive days 1, 3, 7, 14, 21, and 28 were evaluated histologically (hematoxylin-eosin, Sirius Red) and using

immunohistochemistry (cytokeratin 5/6, transforming growth factor beta receptor (TGFbetaR-III) and immunoblot

(TGFbeta(1,3), Smad2/3). Epithelial thickness and TGFbetaR-III-positive capillary area were quantitatively assessed.

RESULTS: Epithelization and vascularization in the membrane group were not significantly different from in the

group treated with a split-thickness skin graft. Free granulation showed significantly slower epithelization and

vascularization (p<.05). TGFbeta(1) and Smad2/3 complex expression were high during free granulation. Matrix

was distinguishable until day 7.

CONCLUSIONS: This membrane serves as a suitable full-thickness dermal substitute, because the membrane is

vascularized faster than free granulation tissue and enables early epithelization.

Soft tissue volume augmentation by the use of collagen-based matrices: a volumetric analysis.Soft tissue volume augmentation by the use of collagen-based matrices: a volumetric analysis.Soft tissue volume augmentation by the use of collagen-based matrices: a volumetric analysis.Soft tissue volume augmentation by the use of collagen-based matrices: a volumetric analysis.Soft tissue volume augmentation by the use of collagen-based matrices: a volumetric analysis.

Thoma DS, Jung RE, Schneider D, Cochran DL, Ender A, Jones AA, Görlach C, Uebersax L, Graf-Hausner U,

Hämmerle CH.; SourceClinic for Fixed and Removable Prosthodontics and Dental Material Science, University

of Zurich, Zurich, Switzerland; J Clin Periodontol. 2010 Jul;37(7):659-66. (Abstract)

OBJECTIVES: The aim was to test whether or not soft tissue augmentation with a newly developed collagen

matrix (CM) leads to volume gain in chronic ridge defects similar to those obtained by an autogenous sub-

epithelial connective tissue graft (SCTG).

MATERIAL AND METHODS: In six dogs, soft tissue volume augmentation was performed by randomly allocating

three treatment modalities to chronic ridge defects (CM, SCTG, sham-operated control). Impressions were taken

before augmentation (baseline), at 28, and 84 days. The obtained casts were optically scanned and the images

were digitally analysed. A defined region of interest was measured in all sites and the volume differences between

the time points were calculated.

RESULTS: The mean volume differences per area between baseline and 28 days amounted to a gain of 1.6 mm

(CM; SD+/-0.9), 1.5 mm (SCTG; +/-0.1), and a loss of 0.003 mm (control; +/-0.3). At 84 days, the mean volume

differences per area to baseline measured a gain of 1.4 mm (CM; +/-1.1), 1.4 mm (SCTG; +/-0.4), and a loss of

0.3 mm (control; +/-0.3). The differences between CM and SCTG were statistically significant compared with

control at 28 and 84 days (p<0.001).

CONCLUSION: Within the limits of this animal study, the CM may serve as a replacement for autogenous

connective tissue.



Use of a porcine collagen matrix as an alternative to autogenous tissue for grafting oral softUse of a porcine collagen matrix as an alternative to autogenous tissue for grafting oral softUse of a porcine collagen matrix as an alternative to autogenous tissue for grafting oral softUse of a porcine collagen matrix as an alternative to autogenous tissue for grafting oral softUse of a porcine collagen matrix as an alternative to autogenous tissue for grafting oral soft

tissue defects.tissue defects.tissue defects.tissue defects.tissue defects.

Herford AS, Akin L, Cicciu M, Maiorana C, Boyne PJ.; SourceDepartment of Oral and Maxillofacial Surgery,

School of Dentistry, Loma Linda University Medical Center, Loma Linda, CA 92350, USA; J Oral Maxillofac Surg.

2010 Jul;68(7):1463-70. Epub 2010 Apr 22.; (Abstract)

PURPOSE: Soft tissue grafting is often required to correct intraoral mucosal deficiencies. Autogenous grafts have

disadvantages including an additional harvest site with its associated pain and morbidity and, sometimes, poor

quality and limited amount of the graft. Porcine collagen matrices have the potential to be helpful for grafting of

soft tissue defects.

PATIENTS AND METHODS: Thirty consecutive patients underwent intraoral grafting to re-create missing soft

tissue. Defects ranged in size from 50 to 900 mm(2). Porcine collagen matrices were used to reconstruct missing

tissue. Indications included preprosthetic (22), followed by tumor removal (5), trauma (2), and release of cheek

ankylosis (1).

RESULTS: The primary efficacy parameters evaluated were the degree of lateral and/or alveolar extension and

the evaluation of re-epithelialization and shrinkage of the grafted area. Overall, the percentage of shrinkage of

the graft was 14% (range, 5%-20%). The amount of soft tissue extension averaged 3.4 mm (range, 2-10 mm). The

secondary efficacy parameters included hemostatic effect, pain evaluation, pain and discomfort, and clinical

evaluation of the grafted site. All patients reported minimal pain and swelling associated with the grafted area.

No infections were noted.

CONCLUSION: This porcine collagen matrix provides a biocompatible surgical material as an alternative to an

autogenous transplant, thus obviating the need to harvest soft tissue autogenous grafts from other areas of the

oral cavity.
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Ridge preservation of the molar extraction socket using collagen sponge and xenogeneic boneRidge preservation of the molar extraction socket using collagen sponge and xenogeneic boneRidge preservation of the molar extraction socket using collagen sponge and xenogeneic boneRidge preservation of the molar extraction socket using collagen sponge and xenogeneic boneRidge preservation of the molar extraction socket using collagen sponge and xenogeneic bone

grafts.grafts.grafts.grafts.grafts.

Kim YK, Yun PY, Lee HJ, Ahn JY, Kim SG.; SourceDepartment of Oral and Maxillofacial Surgery, Section of

Dentistry, Seoul National University Bundang Hospital, Seoul, Korea.; Implant Dent. 2011 Aug;20(4):267-72.;

(Abstract)

OBJECTIVE: The purpose of this study was to evaluate the efficacy of the alveolar ridge preservation technique

using collagen sponge and xenograft after extraction.

STUDY DESIGN: Twenty patients were divided into the control group and the experimental group, which

contained about 10 patients each. The control group patients were planned 3-unit bridge without performing

implant and without special treatments for the extraction socket, and prosthetic treatments were performed

after 3 months. In the experimental group, using collagen sponge and xenogeneic bone graft, alveolar ridge

preservation was performed simultaneously with tooth extraction; implants were placed after 3 months. Clinical

and histological evaluations and statistical analysis were performed.

RESULTS: The resorption rate of the width of alveolar bone 3 mm below the alveolar ridge of the control group

was shown to be 20.74% and of the experimental group was an average of 14.26%, approximately a difference

of 6% was observed, and it was statistically significant. New bone formation in the vicinity of bone graft materials

was achieved well, and inflammation findings were not observed.

CONCLUSION: The results indicated that in the ridge preservation using collagen sponge and xenograft, xenograft

prevents the horizontal resorption of the alveolar ridge, and the upper collagen sponge blocks the infiltration of

soft tissues to the lower area, and thus it has the advantage of the enhancement of bone fill.



Osteogenic differentiation of human periosteal-derived cells in a three-dimensional collagenOsteogenic differentiation of human periosteal-derived cells in a three-dimensional collagenOsteogenic differentiation of human periosteal-derived cells in a three-dimensional collagenOsteogenic differentiation of human periosteal-derived cells in a three-dimensional collagenOsteogenic differentiation of human periosteal-derived cells in a three-dimensional collagen

scaffold.scaffold.scaffold.scaffold.scaffold.

Ryu YM, Hah YS, Park BW, Kim DR, Roh GS, Kim JR, Kim UK, Rho GJ, Maeng GH, Byun JH.; SourceDepartment

of Oral and Maxillofacial Surgery, Institute of Health Sciences, Biomedical Center (BK21), Gyeongsang National

University School of Medicine, Jinju 660-702, Republic of Korea; Mol Biol Rep. 2011 Jun;38(5):2887-94. Epub

2010 Jan 28; (Abstract)

This study examined the osteogenic differentiation of cultured human periosteal-derived cells grown in a three

dimensional collagen-based scaffold. Periosteal explants with the appropriate dimensions were harvested from

the mandible during surgical extraction of lower impacted third molar. Periosteal-derived cells were introduced

into cell culture. After passage 3, the cells were divided into two groups and cultured for 28 days. In one group,

the cells were cultured in two-dimensional culture dishes with osteogenic inductive medium containing

dexamethasone, ascorbic acid, and ß-glycerophosphate. In the other group, the cells were seeded onto a three-

dimensional collagen scaffold and cultured under the same conditions. We examined the bioactivity of alkaline

phosphatase (ALP), the RT-PCR analysis for ALP and osteocalcin, and measurements of the calcium content in

the periosteal-derived cells of two groups. Periosteal-derived cells were successfully differentiated into osteoblasts

in the collagen-based scaffold. The ALP activity in the periosteal-derived cells was appreciably higher in the

three-dimensional collagen scaffolds than in the two-dimensional culture dishes. The levels of ALP and osteocalcin

mRNA in the periosteal-derived cells was also higher in the three-dimensional collagen scaffolds than in the two-

dimensional culture dishes. The calcium level in the periosteal-derived cells seeded onto three-dimensional

collagen scaffolds showed a 5.92-fold increase on day 7, 3.28-fold increase on day 14, 4.15-fold increase on day

21, and 2.91-fold increase on day 28, respectively, compared with that observed in two-dimensional culture

dishes. These results suggest that periosteal-derived cells have good osteogenic capacity in a three-dimensional

collagen scaffold, which provides a suitable environment for the osteoblastic differentiation of these cells.
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