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Typical commercially available membrancs,

cda B8 sae 5 oda Bl s go 4 Ll haes

L gl o aa

Commercial name Properties (pores: thick)

Comments

Non resorbable expanded polytetrafluoroethylene (e-PTFE)
Gore-Tex™ 0.5-30 pm. Discontinued

Non resorbable high dense polytetrafluoroethylene (d-PTFE)
Cytoplast™ (GBR; TXT) Less than 0.3 pm
Cytoplast " Non Resorb Less than 1.36 pm
TefGen FD™ 0.2-0.3 pm
Nonresorbable ACE <0.2 pm: 0.2 mm

Non resorbable titanium mesh

Frios " BoneShields 0.03 mm; 0.1 mm
Tocksystem Mesh™ 0.1-6.5 mm: 0.1 mm
M-TAM™ 1700 pwm: 0.1-0.3 mm
Ti-Micromesh ACE 1700 pm: 0.1 mm
Resorbable collagen (origin type of collagen: resorption time)

BioGide* Porcine (I and I11); 24 weeks
BioMend" Bovine (I): 8 weeks
Biosorb" Membrane Bovine (I): 26-38 weeks
Neomem™ Bovine (I): 26-38 weeks
OsseoGuard™ Bovine (I); 24-32 weeks
Ossix Porcine (I): 16-24 weeks

Resorbable synthetic (origin: resorption time)
Atrisorh " Poly-pi-lactide: 36-48 weceks
Biofix " Polyglycolic acid; 2448 wecks
Epiguide” Poly-pi-lactic acid: 24-48 weeks
Resolut XT Poly-pi-lactide/Co-glycolide; 8 weeks
OsseoQuest ™ Hydrolyzable Polyester: 16-24 weeks
Vicryl Polyglactin 910 mesh; 8 weeks

Longest studics [59-63]

Primary closure unnecessary [64,65]
Favorable bone regeneration [61]
Easy to detach [19.54]

Limited cell proliferation [66]

Sufficient bone and graft maturity |67.68]
No sign of inflammation/resorption [68]
Excellent tissue compatibility [69)

Long term survival and success rate [70]

Useful alternative 1o e-PTFE [71]

Bone growth. modulate cell behaviors [72.73)
Provided stable fixation [74]

Two layers, used in sever
Improves aesthetic outcome [76]

Increased the woven bone [77]

Custom fabricated membrane [78]

Act as barrier to gingival cells and bacteria [79]
Support developed blood clot [73]

Porous structure influence the cells attached [73]

Good tissue integration [80]

Most reliable results compared with non-resorbable [72]
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3.titanium mesh.
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Properties of various types of bone graft sources.”
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Table 1 Comparison of Ramus vs Symphysis block grafting
Bone Volume TypeofBone | Post-Op Complications Resorption Idications | Contraindications |  Advantages | Disadvantages
Mandibular 150  Corticocancelious | * Altered incisor sensation = 9% ' 0.25% * Aidge augmentation | ¢ nadequatedonor | Accessqually | ¥ Greater postop
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Mandibular B3 * Mosthy cotal Y AN damage V025% | *Ridgeaugmentation | ¥ nadequatedoner | * Mosthycortial | ¢ Acess
Ramus *udmn thick * ltramembranows|  Buccalnervedamage fordental mplants | - it without 15¢m hone * Mostly cortical
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Proper incision design using standard protocol
Fluent placement of incision without hesitation
Preservation of the keratinized mucosa

No tearing of the flap during the reflection
Minimal damzge to the soft tissue
Enough extension for the visual access

Proper distance from neighboring implant and teeth
Parallel path with the neighboring teeth

Stable hand rast during the drilling

Fluent change and proper selection of drills
Adaptive drilling based on the bone guality
Acquisition of primary stability greater than 10 N/cm?
Installation of fixture within the bony housing

Bone graft material placement

Placement and fixation of membrane

Proper application of releasing incisions

Proper use of mattress suture for primary closure

Surgeon's square knot
Suture spacing 3-5 mm
Minimal tension applied

- Les ST L

ol la G ga 5 Logae  Slsaieul i Sl

FDBA (Freeze dried ci K4l o g0
DFDBA (Decalcified sbome allograft)
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maxgraft® Block (cortico-spongiosa)

maxgraft® Block (spongiosa)
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Table 2.2 Steps in the processing of freeze-dried bone allograft

(Holtzclaw et al. 2008) (Copyright © 2008 American Dental
Association. All rights reserved. Reproduced by permission)

Processing step 1. Soft tissue stripping
The technician removes residual muscle, tendon, ligament
and so forth.

Processing step 2. Initial size reduction
The technician reduces the bone (o pieces of approximately
5 mm diameter for easier processing.

Processing step 3. Initial cleansing and decontamination
The technician flushes, agitates, centrifugates or does all of
these to the bone particles using various solutions such as
saline, acetone, ethanol or hydrogen peroxide to remove
residual bioburden and reduce antigenicity.

Processing step 4. Microbiological treatment
The technician treats the bone particles with antimicrobial,
antimycotic and antifungal solutions.

Processing step 5. Freezing
The technician freezes the bone particles in liquid nitrogen of
a temperature as low as —=80°C.

Processing step 6. Dehvdration

The technician lyophilizes or treats the bone particles with
repetitive solvent washes to eliminate moisture content and
reduce antigenicity.

Processing step 7. Secondary size reduction
The technician reduces the bone particles to final particulate
sizes ranging between approximately 250 and 750 pm.

Processing step 8. Packaging
The technician packages the bone allograft in sterile
containers.

Processing step 9. Terminal sterilization
The technician applies low-dose y irradiation at low

temperatures to ensure sterility (sterility assurance
level, 10-6).

83

t.me7highdent

Www.highdentlab.com

iInstagram.com/high_dent



35153 g ohleslass Las

o3 Sl (§jluslass lgsl V)

Table 2.3 Steps in the processing of demineralized freeze-dried
bone allograft (Holtzclaw et al. 2008) (Copyright © 2008
American Dental Association. All rights reserved. Reproduced
by permission)

Processing step 1. Soft tissue stripping
The technician removes residual muscle, tendon, ligament
and so forth.

Processing step 2. Initial size reduction
The technician reduces the bone to pieces of approximately
5 mm diameter for easier processing.

Processing step 3. Initial cleansing and decontamination
The technician flushes, agitates, centrifugates or does all of
these to the bone particles using various solutions such as
saline, acetone, ethanol or hydrogen peroxide to remove
residual bioburden and reduce antigenicity.

Processing step 4. Microbiological treatment
The technician treats the bone particles with antimicrobial,
antimycotic and antifungal solutions.

Processing step 5. Freezing
The technician freezes the bone particles in liquid nitrogen of
a temperature as low as —80°C.

Processing step 6. Dehydration

The technician lyophilizes or treats the bone particles with
repetitive solvent washes to eliminate moisture content and
reduce antigenicity.

Processing step 7. Secondary size reduction
The technician reduces the bone particles to final particulate
sizes ranging between approximately 250 and 750 pm.

Processing step 8. Demineralization

The technician immerses the allograft particles in a
hydrochloric acid bath at concentrations ranging from
0.5 to 0.6 normal for various lengths of time.

Processing step 9. Buffering
The technician again immerses the demineralized allograft
particles in buffering solution to remove residual acid.

Processing step 10. Final rinse

The technician again rinses the demineralized allograft with
various solutions (e.g.. distilled water) to remove residual
buffer solution.

Processing step 11. Packaging
The technician packages the bone allograft in sterile
containers.

Processing step 12. Terminal sterilization

The technician applies low-dose y irradiation at low
temperatures to ensure sterility (sterility assurance
level 10-6).
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Product Specifications

cerabone® Granules

Article No. Particle Size

1510  0.5-1.0mm
1511 0.5-1.0mm
15612 0.5-1.0mm
1515  0.5-1.0mm
cerabone® Block

Article No. Dimension

20x20x10mm  1xBlock

1720

cerabone® packaging

G dad sl B8 Sl il HBALL 5 Jalas

1x0.5¢cc (ml
1x1.0cc (ml
1x2.0cc (ml
1x5.0cc (ml

Content

botiss
dental
Article No. Particle Size Content
1520 1.0-2.0mm 1x0.5¢cc (ml)
1521 1.0-2.0mm 1x1.Ccc {ml)
1522 1.0-2.0mm 1x2.0cc (ml)
1625 1.0-2.0mm 1x5.Ccc (ml)

cerabone® product family

Ol

Hasls 8 sunsls paie o< aiily
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attributable to the demineralization
process DBM biologic activity is
presumably

leading to an exposure of GF (mainly
BMPs) of the allograft thought to
enhance the

osteogenic potential of the graft
material (Urist and Strates 1971 ).

Allogenic DBM derived from human
tissues IS thought to have
osteoconductive

and osteoinductive potential but has no
osteogenic capacity because of its
processing

(Boyan et al. 2006 ). Despite DBM has
demonstrated the ability to induce an
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osteoinductive response (for improved
bone growth and fusion), the amount of

BMPs (less than normal human bone) in
any single allograft has shown dramatic

variability (Minichetti et al. 2004 ;
Schwartz et al. 1998 ), and contradictory
opinions

about its biological properties are still
present in literature (Becker et al. 1995
: Frost

et al. 1982 ; Kubler et al. 1993 ; Wetzel
et al. 1995 ; Whittaker et al. 1989 ).
Many

variables such as donor variability,
particle size and shape, varying
demineralizing
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time, percent composition of DBM
powder, processing, and sterilization
techniques

have been considered as the
consequences of the differences in the
fusion rates of

different commercial products (Alanay
et al. 2008 ).

One of the major differences in
processing the DBM materials is the
sterilization

of the allograft material to prevent the
potential for disease transmission from

the donor to the recipient and the graft
contamination. Tissue banks take
preventive
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measures to minimize the risk of
disease transmission and
contamination.

The allograft tissues are treated in two
steps to prevent the disease
transmission and graft contamination.
The biological activity of DBM is most
probably attributable to proteins

and various GF present in the
extracellular matrix and made available
to the

host environment by the
demineralization process. Prepared by
acid extraction of

allografts, it retains collagen and other
proteins as well as (BMPs).
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The amount of BMPs in DBM is highly
variable, unlike the constant low levels

of GF; between and even within batches
of commercially available DBM
products,

there are big differences
(intervariability and intravariability) in
BMPs (Bae et al.

2006 ; Wildemann et al. 2007 ). DBM
can also be mixed with AB in the
presence of

large defects .The process of freeze
drying reduces the antigenicity of the
material (Quattlebaum

et al. 1988 ), and the decalcifi cation
stresses the osteogenic potential by
exposing
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BMPs, inducing host cells to
differentiate into osteoblasts (Mellonig
et al. 1981 ).

DFDBA forms are processed by acid, and
40 % of the mineral content is removed

leaving the organic matrix intact. This
process preserves the BMPs present in
the

bone and therefore  enhances
osteoinductivity (Jensen 2006 ) by
exposing collagen

and GF such BMPs. Moreover, the
collagen matrix present in DFDBA acts
as a scaffold

that provides osteoconductive
properties alongside the osteoinductive
behavior.
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(30verall, contradictory opinions were
discussed about the real osteoinductive

property of DBM (e.g., DFDBA), stating
that DBM is just providing an optimal

©).0steoconductive scaffold
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