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T
he success of dental osseointe-
grated implants presupposes the
existence of a sufficient volume

of healthy bone at the recipient site
during implant placement.1 However,
in case of inadequate bone volume,
certain techniques2 have been em-
ployed to retrieve the lost hard tissues
using autogenous bone taken from in-
traoral donor sites3 or other bone sub-
stitutes.4 Bioactive glass granules of
narrow size range (300�355 mm) have
been successfully used as an artificial
bone substitute during bone regene-
ration procedures in periodontal
defects,5 sinus floor elevation,6–8 pos-
textraction sites,9 as well as bony de-
fects.10–13 Their osteoconductive and
osteo-stimulative properties are due to
a series of reactions and transforma-
tions observed at their external and
internal areas following implantation
and contact with tissue fluids.11 It was
demonstrated that the interfacial ion
exchange between the glass particles
and surrounding tissue fluids results in
the formation of a silicon-rich gel that
extends throughout the center of the
particles covered by a CaP-rich layer
that is formed on the outer surface.
Small cracks in the CaP-rich layer al-

low phagocytic cells to penetrate the
silicon-rich gel, resorb the gel, and
excavate the internal area of the parti-
cles. The lacunae formed by the re-
sorption lead to an internal protected
environment where a bone-like sub-
strate gradually matures to new bone.
Moreover, it has been shown that the
remodeling of the glass particles is
higher in sites where the remodeling
activity of the surrounding bone
progresses faster.14 Huygh et al15 con-
firmed previous histological results

using a microchemical analysis to de-
scribe an increase in the relative
amount of silicon in the center of the
particle 1 month after implantation
and a great reduction after 2 months.
The silicon at the borders of the gran-
ules was reduced to nearly 0% in 1
month, without any change during the
following evaluation periods. The line
scan showed an irregular image in the
inner part of the particles caused by
invasion of fibrous tissue in the 2 and
3-month sections, while the dot map-
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Purpose: It has been reported
that previous Biogran� (3i Implant In-
novations, Inc., Palm Beach Gardens,
FL) can be converted in vitro into hy-
droxyapatite (Biogran II�) to acceler-
ate new bone formation. The purpose
of this study was to evaluate the bone
regeneration around implants placed
in critical-sized defects in rabbit tibia
using granular and spherical forms of
Biogran II� in regards to implant con-
tact, bone-to-graft contact, bone graft
area, and total bone volume.

Materials and Methods: Twelve
adult New Zealand rabbits were used,
offering 24 surgical sites (1 in each
tibia), where 6-mm round defects were
created allowing the homocentric in-
sertion of a screw type experimental
implant with Osseotite� (3i Implant
Innovations, Inc.) surface. Half of the
defects (group A) were filled up with
spherical and half (group B) with
granular forms of Biogran II�. Ossix�
(3i Implant Innovations, Inc.) mem-
branes covered the surgical sites.

Results: The histological evalua-
tion after 8 weeks showed new bone
formation in both groups, without any
statistically significant differences in
regards to bone-to-implant contact,
bone-to-graft contact, bone graft area,
and bone volume. Both dissolution of
the outer shell and inner silica gel of
the particles were observed mostly in
spherical particles. In addition, new
bone formation within the protected
pouch interconnected with the sur-
rounding new bone was observed ex-
clusively in spherical particles of
Biogran II�.

Conclusion: Faster dissolution of
both outer and inner portions of
spherical particles of Biogran II� led
to better integration with the sur-
rounding new bone during an 8-week
period of healing. (Implant Dent
2006;15:386–394)
Key Words: bioactive glass, bone re-
generation, acid-etched surface
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ping revealed bone formation in the
protective pouch in 6, 12, and 24
months.

In an effort to accelerate the in
vivo reaction of the current Biogran�
(3i Implant Innovations, Inc., Palm
Beach Gardens, FL) bioactive glass,
Radin et al16 reported the conversion
of the granules to excavated calcium
phosphate when immersed in simu-
lated physiological solution at 37°C
with and without serum proteins. The
extent of the conversion was measured
on the basis of cumulative silicon re-
lease. Further analysis was made in a
project supported by 3i Implant Inno-
vations Inc.,17 where the current gran-
ular and spherical forms of current
Biogran� were converted in vitro to
hydroxyapatite (Biogran II�) by im-
mersing them in K2HPO4 solutions.
Increasing K2HPO4 concentration, pH,
and temperature resulted in increased
conversion rate, while the organic ad-
ditions in K2HPO4 solutions had little
effect on the extent of reaction. The
spherical form of prereacted Biogran II�
exhibited differences in regards to the
crystal growth process and micro-cracks
observed in the outer surface of the hy-
droxyapatite shells. It is claimed that
from the 11 reaction stages that are
needed to describe the bond formation
between the current Biogran� and living
tissue, the first 5 stages are accom-

plished in vitro, resulting in faster new
bone formation around the new material
since its biological process of tissue in-
tegration starts immediately from the
6th up to 11th reaction stage.17

The purpose of this study was the
histological and histo-metric evaluation
of the bone regeneration around im-
plants placed in critical-sized defects in
rabbit tibia using granular and spherical
forms of prereacted Biogran II�.

MATERIALS AND METHODS

A total of 12 adult white New
Zealand rabbits weighing 3–4 kg were
quarantined for observation in sepa-
rate cages. They were fed ad libitum a
laboratory diet prior to their use ac-
cording to the institutional regulations
and control of the Dental School of
Thessaloniki, following the ethical
regulations according to the protocol
outlined by the General Secretariat of
Research and Technology in Greece.
Prior to surgery, the animals were se-
dated with an intramuscular injection
using 1–2 mg/kg for kg of weight di-
azepam (Stedon 10 mg; Adelco, Chro-
matourgia Athinon, Athens, Greece),
and then were anesthetized by intra-
muscular injections of a combination
of a dose of 35 mg/kg ketamine (Im-
algene� 1000; Merial, Lyon, France)
and a dose of 5 mg/kg xylazine

(Rompun�; Bayer AG, Leverkusen,
Germany) for kg of weight. Local an-
esthesia was also administered by sub-
cutaneous infiltration of 1.7 mL of
mepivacaine hydrochloride (Mepivas-
tesin 228; 3M ESPE AG, Seefeld,
Germany). Each tibial metaphysis
close to the medial condyle offered
room for one experimental site. Pilot
experiments indicated that creating 2
surgical sites might lead to fracture of
the tibia. The surgical area was pre-
pared by shaving and washing with
10% povidone iodine solution (Beta-
dine�; Mundifarma S.A., Switzer-
land). An appropriate incision was
made, and both skin and periosteum
were elevated, exposing the cortical
plate of the inner side of the tibia. A
6-mm round osteotomy was made
with a trephine bur (Fig. 1), and a drill
1.8 mm in diameter was inserted
through the osteotomy to penetrate the
opposite cortical plate of the tibia.
The medulla was not removed from
the marrow cavity, and a screw type
implant 2.0 mm in diameter and 10
mm in length with double-acid etched
surface (Osseotite�; 3i Implant Inno-
vations, Inc.) was placed homocentri-
cally to the osteotomy and stabilized at
the opposite cortex, leaving a uniform
space of 2 mm around its cervical por-
tion (Fig. 2). Either spherical (for
group A) or granular (for group B)
forms of Biogran II� were loosely
packed, filling the defect up to the
cervix of the implant. Ossix� mem-
branes (3i Implant Innovations, Inc.)
were used to cover the surgical sites.
The periosteum, and muscle fascia
were then repositioned and sutured
separately with absorbable Vicryl su-
tures (Ethicon, Inc., Johnson & John-
son, Somerville, NJ), and the skin with
silk sutures. Postoperatively, a single
dose of 1–3 mg/kg for kg of weight
ketoprofen (Romefen� 100 mg/ml;
Merial) was administered intramuscu-
larly as an analgesic, while antibiotic
care was given subcutaneously using 5
mg/kg enrofloxacin (Baytril� 5%;
Bayer AG) for kg of weight daily for 3
days. A total of 24 surgical sites were
made using this experimental design.
Of them, 12 were grafted with spher-
ical (group A) and 12 with granular
(group B) forms of Biogran II�.

The animals were kept under ap-
propriate postsurgical medication and

Fig. 1. A 6-mm trephine bur was used to create a cortical defect at the median metaphysis of
the tibia.
Fig. 2. The implants were placed homocentrically to the round osteotomy and were stabilized
at the opposite cortex, leaving a uniform space of 2 mm around their cervical portion.
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care in separate cages, and were sac-
rificed after 8 weeks with an intrave-
nous overdose of 10 mL of potassium
chloride 10% (DEMO S.A., Athens,
Greece) after they had been anesthe-
tized as described previously. The
samples were then subjected to histo-
logical preparation and evaluation.

Histological Preparation

The implants with the surrounding
bone were transversally separated
from the tibia with a manual bone saw,
rinsed with saline, and were prefixed
by immersion in a solution of 30%
formalin for an hour followed by fix-
ation in 10% formalin for 48 hours.
The retrieved biopsies were prepared
for nondecalcified ground sections. A
series of ascending grades of alcohol
were used to dehydrate the samples,
ending with 3 separate immersions in
absolute 100% alcohol. Samples were
then infiltrated with resin (Technovit�
7200; Heraeus Kulzer GmbH, We-
hrheim, Germany) and polymerized
for 12 hours in blue light. An Accutom
II� high-speed microtome (Struers,
Copenhagen, Denmark) and a
DAP-V� grinding device (Struers)
were used to prepare thin (60–80 mm)
sections stained with a solution of
toluidine blue and pyronine-G. The
histological sections were evaluated
using a transmission light microscope
(Axiostar Plus; Zeiss, Göttingen, Ger-
many) with an integrated color digital
video camera (DC88AP; Sony, To-
kyo, Japan) and a frame grabber. The
selected images were then digitized
for the histo-metric analysis using the
image analysis software (ActioVisio;
Zeiss). Bone-to-implant contact, bone-
to-graft contact, bone graft area, and
the total volume of the regenerated
bone (bone volume) were measured
and expressed as a percentage of the
total cortical defect area. The percent-
age of both spherical and granular
Biogran II� particles exhibiting exca-
vation of their inner part was also
calculated.

The Mann-Whitney nonparamet-
ric test was used for statistical com-
parisons of the previous measurements
between the 2 groups.

RESULTS

All samples exhibited various de-
grees of bone regeneration in the de-

fect area. In 3 samples of group A and
in 4 of group B, fibrous tissue was
observed around the head and coronal
threads of the implants where no bone
apposition on the implant surface was
present (Fig. 3). However, no fibrous
tissue or signs of inflammatory reac-
tion existed in the rest of the defect
area. The outer cortex of the bony
defects was not restored in the samples
of both groups (Fig. 4). Bone trabec-
ulae were distributed uniformly within
the defect region, and comprised both
woven and mature lamellar bone with
osteons (Fig. 5). New bone was devel-
oped from the endosteal cortical host
bone surrounding the defect toward
the implant surface, penetrating
deeply into the space between the im-
plant threads. The degree of the direct
bone-to-implant contact varied, and,
in the majority of the samples, the

density of the new bone was higher,
close to the implant surface (Fig. 5).

The particles of both forms of
Biogran II� were interlocked with
each other by the new bone trabeculae,
and many of them were seen in close
proximity, but not in direct contact
with implant surface (Figs. 4 and 5B).
The characteristic fissuring was rou-
tinely seen in both types of the Biog-
ran II� particles, but no dissolution of
the outer shell of the granular form
could be seen. In some of them, the
internal silica gel was dissolved, but
still no new bone formation was
present (Fig. 6). Contrarily, many
(about 25%) of the spherical particles
had their outer shell dissolved in var-
ious degrees (Fig. 5), and new bone
formation was observed in the internal
lacunae (Fig. 7). In some of them,
woven bone was formed in the center

Fig. 3. In some samples, fibrous tissue mixed with Biogran II� particles was observed around
the head and coronal threads of the implants. No bone apposition on the implant surface could
be seen in this area (toluidine blue and pyronin-G, original magnification �25).
Fig. 4. A typical sample of group B where the experimental design can be seen. The outer
cortex of the bony defects around the implant was not restored in the samples of both groups.
However, new bone filled the defect in close proximity with the implant surface (toluidine blue
and pyronin-G, original magnification �12.5).
Fig. 5. A and B. Samples of group A (spherical form of Biogran II�). Woven and mature lamellar
bone with numerous osteons could be seen within the defect area. Some of the spherical
particles were intact, exposing only the typical fissuring characteristics. However, many of
them had their outer shell dissolved, and remnants of this shell could be observed integrated
with the new bone (toluidine blue and pyronin-G, original magnification �100).
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of the particle (Fig. 7C), while in oth-
ers, the outer shell was diminished,
and the new bone was interconnected
with the surrounding new bone that
filled the defect (Figs. 7A and B).

Histometric Evaluation

The mean value of the bone-to-
implant contact was 57.96% �
15.19% and 51.27% � 18.46%, while
the mean value of the bone-to-graft

contact was 56.36% � 7.99% and
52.07% � 8.10% for group A (spher-
ical form) and group B (granular
form), respectively. The area covered
by the Biogran II� particles (bone
graft area) was 12.51% � 3.6% and
14.29% � 2.24%, while the total new
bone area (bone volume) was 63.80% �
15.56% and 64.43% � 5.30% for
group A and group B, respectively
(Table 1).

The statistical evaluation showed
that there were no statistically signifi-
cant differences between groups A and
B in regards to bone-to-implant con-
tact, bone-to-implant contact (P �
0.423 � 0.05), bone-to-graft contact
(P � 0.337 � 0.05), bone graft area
(P � 0.522 � 0.05), and bone vol-
ume (P � 0.522 � 0.05) (Table 2).
The only difference that was found be-
tween the 2 groups was related to the
existence of new bone regeneration
within the internal chamber of the par-
ticles. Twenty-five percent of the
spherical form particles included in
the defect region depicted various de-
grees of bone regeneration within their
internal chamber. Moreover, the dis-
solution of the outer shell was obvi-
ous, leaving remnants of the shell
embedded in new bone trabeculae. On
the contrary, none of the granular par-
ticles exhibited new bone formation
within their internal chambers.

DISCUSSION

The experimental model of rabbit
tibia metaphyses used in this study has
also been used in previous studies and
has served as a bony site for experi-
mental implant placement,18,19 creation
of cortical defects alone,20 or in com-
bination with implants.21 In this study,
the implants were stabilized at the
opposite cortical plate of the tibia, al-
lowing their cervical areas to be sur-
rounded by a uniform 2-mm defect
space. According to our experience,
only 1 experimental site per tibia should
be performed to avoid a consequent
fracture of the long bone. Liljensten et
al21 previously used the aforementioned
experimental model for the evaluation
of the bone forming capabilities of other
materials. However, in an effort to avoid
fractures, they created smaller sized de-
fects (5 mm) to place 2 mm in diameter
implants. They found slightly lower

Fig. 6. Granular particle of Biogran II�. The characteristic fissuring was present, but no
dissolution of the outer shell could be seen. In some of them, the internal silica gel was
dissolved, but still no new bone formation was present (toluidine blue and pyronin-G, original
magnification �200).
Fig. 7. A–C. The spherical particles had their outer shell dissolved in various degrees, and
woven bone filled the internal lacunae completely (A and C) or partially (B). This woven bone
was interconnected with the surrounding bone, enhancing the integration between new bone
and graft (A–C) (toluidine blue and pyronin-G, original magnification �200).

Table 1. Mean Values of the Bone-to-Implant Contact, Bone-to-Graft Contact,
Bone Graft Area, and Bone Volume Between the 2 Forms of Biogran II�

Biogran II� Forms
Spherical
(group A)

Granular
(group B)

Bone-to-implant contact (%) 57.96 � 15.19 51.27 � 18.46
Bone-to-graft contact (%) 56.36 � 7.99 52.07 � 8.10
Bone graft area (%) 12.51 � 3.6 14.29 � 2.24
Bone volume (%) 63.80 � 15.56 64.43 � 5.30

Table 2. Statistical Comparisons Between the Spherical and Granular Forms of
Biogran II� in Regards to Bone-to-Implant Contact, Bone-to-Graft Contact, Bone
Graft Area, and Bone Volume According to the Mann-Whitney Test

Biogran II� Forms
Spherical (group A) Granular (group B)

Bone-to-implant contact (%) P � 0.423 � 0.05 NS
Bone-to-graft contact (%) P � 0.337 � 0.05 NS
Bone graft area (%) P � 0.522 � 0.05 NS
Bone volume (%) P � 0.522 � 0.05 NS

NS is nonstatistical difference.
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bone-to-implant contact (45% vs. 57%
of this study) using cortical graft,
while the DBM bone grafts tested in
their study produced significantly
lower bone-to-implant contact. The
values of the bone volume were not
comparable with this study since their
measurements were confined only
within implant threads and not within
the whole defect area.

This study demonstrated that both
forms of Biogran II� were good scaf-
folds for new bone formation in
peri-implant defects. The Biogran II�
particles were in close proximity, but
not in direct contact, with the implant
surface, allowing bone to develop be-
tween grafts and implant. Direct com-
parisons with other studies cannot be
made since their authors used commer-
cially available Biogran� in bony de-
fects alone or before implant placement
and not in conjunction with immediate
placement around implants. In addition,
Biogran II� is currently a new product
available only for experimental use.
However, in comparison with other
studies that used the previous Biogran�
and included histo-metric measure-
ments, higher bone volume was found
for both forms of Biogran II�. Tadjoe-
din7 and Cordioli8 et al published
14.60% and 30.6% bone volume, re-
spectively, in bone cores taken from
grafted sinus after placement of the
former Biogran�. In a rabbit tibia exper-
imental model, Ruhaimi12 found a lower
percentage of new bone within the
Biogran� particles (28%) than in the
present study, where by subtracting
the bone graft area from the total bone
volume, the new bone value was still
higher for both forms of Biogran II�
(spherical: 51.29% and granular:
50.14%). Attempting a different experi-
mental model, Stavropoulos et al22,23

used Teflon (DuPont Co., Wilmington,
DE) capsules in rat mandible and found
limited new bone formation (12.6%)
one year after surgery. A striking find-
ing of their study was that Biogran�
arrested new bone formation, whereas in
the nongrafted capsules, higher bone
volume was observed. Their results are
not in agreement with the present
study, possibly due to various factors
such as the specific characteristics of
their model and the use of the previous
Biogran�.

It is of special interest that during
the control period of the present study,
only the spherical form of Biogran II�
particles exhibited new bone forma-
tion within their protective shells. Al-
though the characteristic fissuring was
seen almost in all particles, dissolution
of the outer shell was observed mostly
in spherical particles. An explanation
can be sought in the different thermal
expansion coefficients between the
spherical and granular forms.17 Gran-
ular particles contain edges that can
easily release the strain energy when
hydroxyapatite crystals were formed,
while in spherical particles, the same
strain energy may lead to cracks.
Moreover, SEM analysis revealed
thinner shell structure in spherical par-
ticles due to different reaction condi-
tions during conversion procedures.17

Further research needs to be con-
ducted on the dissolution characteris-
tics of the 2 forms over time.

CONCLUSIONS

Both spherical and granular forms
of Biogran II� promoted new bone
formation in critical-sized defects
around implants in an 8-week evalua-
tion period. Using the rabbit tibia
experimental model, the total bone
volume as well as the new bone de-
velopment within the Biogran II� par-
ticles were higher compared to other
studies where the previous Biogran�
was used. Micro-cracks and fissuring
characteristics were seen in both
forms, but the dissolution of the outer
shell and the consequent ingrowth of
new bone within the protected cham-
ber were observed only in spherical
particles. This new woven bone was
usually interconnected with the sur-
rounding trabecular bone that filled
the defect so as to enhance the inte-
gration between new bone and bone
graft.

Disclosure

The authors claim to have no finan-
cial interest in any company or any of
the products mentioned in this article.
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Knochengewebswiederherstellung im das Implantat umlag-
ernden Gewebe durch Verwendung kugelförmiger und
granularer Formen von bioaktiven Glaspartikeln

ZUSAMMENFASSUNG: Zielsetzung: Es wurde darüber
berichtet, dass das Vorgänger-Biogran® im Laborversuch zu
Hydroxylapatit umgewandelt werden und als Biogran II® die
Bildung neuen Knochengewebes beschleunigen kann. In der
vorliegenden Studie sollte die Regeneration des Knochenge-

webes im das Implantat umlagernden Gewebe bei kritischen
Größendefekten untersucht und bewertet werden. Die Versuche
hierzu wurden an den Schienbeinen von Hasen durchgeführt, an
denen die Wirkweise der granularen und kugelförmigen For-
men des Biogran II® in Bezug auf Implantatkontakt,
Knochen-Transplantatkontakt, Knochentransplantatbereich
und komplettes Knochengewebsvolumen beurteilt werden
sollte. Methoden und Materialien: Zwölf ausgewachsene
Neuseeland-Hasen wurden zum Versuch herangezogen. An
jedem Schienbein der Versuchstiere wurde eine Operation-
sstelle geschaffen, also insgesamt 24, an denen runde Defekte
von 6 mm Größe vorbereitet wurden, die das konzentrische
Einfügen eines mit einer Osseotite®-Oberfläche versehenen
Schraubimplantats im experimentellen Stadium ermöglich-
ten. Die Hälfte der Defekte (Gruppe A) wurde mit granula-
rem Biogran II® und die andere Hälfte mit kugelförmigen
Formen des Biogran II® aufgefüllt. Ossix®-Membrane fanden
zur Abdeckung der Operationsbereiche Anwendung. Ergeb-
nisse: Die nach 8 Wochen durchgeführte histologische Un-
tersuchung ergab eine Knochenneubildung für beide Gruppen
ohne statistisch bedeutsame Unterschiede in Bezug auf
Implantatkontakt, Knochen-Transplantatkontakt, Knochen-
transplantatbereich und komplettes Knochengewebsvolumen.
Die Auflösung von sowohl äußerer Hülle wie auch innerem
Siliziumoxidgel wurde zumeist bei den kugelförmigen Par-
tikeln beobachtet. Außerdem konnte eine Knochengeweb-
sneubildung innerhalb der mit dem umgebenden neuen
Knochengewebe verbundenen geschützten Tasche auss-
chließlich für die kugelförmigen Partikel des II® festgestellt
werden. Schlussfolgerung: Betrachtet über einen Heilung-
szeitraum von 8 Wochen, ermöglichte die schnellere Auflö-
sung von sowohl äußerem wie auch innerem Bereich der
kugelförmigen Partikel des Biogran II® eine bessere Integra-
tion mit dem neuen Knochengewebe.
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Regeneración del hueso alrededor de implantes usando for-
mas esféricas y granulares de partı́culas de vidrio bioactivas.

ABSTRACTO: Propósito: Se ha informado, que previos
Biogran� se puede convertir in vitro en hidroxiapatita (Biog-
ran II�), para poder acelerar la formación de nuevo hueso. El
propósito de este estudio fue evaluar la regeneración de hueso
alrededor de los implantes colocados en defectos de tamaño
crı́tico en la tibia de conejos usando formas esféricas y
granulares de Biogran II� con respecto al contacto con el
implante (BIC), contacto de hueso al injerto (BGC), área del
injerto de hueso (BGA) y volumen total del hueso (BV).
Métodos y Materiales: Se usaron doce conejos adultos de
Nueva Zelanda, ofreciendo 24 sitios quirúrgicos (uno en cada
tibia) donde se crearon defectos de 6 mm permitiendo la
colocación homocéntrica de un implante experimental tipo
tornillo con una superficie de Osseotite�. La mitad de los
defectos (grupo A) se llenaron con formas granulares y la
mitad (grupo B) con formas esféricas de Biogran II�. Mem-
branas Ossix� cubrieron los sitios quirúrgicos. Resultados: La
evaluación histológica luego de 8 semanas demostró la for-
mación de nuevo hueso en ambos grupos sin diferencias
estadı́sticamente significativas con respecto a BIC, BGC,
BGA y BV. Se observaron ambas, la disolución de la capa
externa y el gel interno de sı́lice principalmente en las par-
tı́culas esféricas. Además, la formación de nuevo hueso den-
tro de la cavidad protegida interconectada con el nuevo hueso
se observó exclusivamente en las partı́culas esféricas de
Biogran II�. Conclusión: Una disolución más rápida de las

partes internas y externas de las partı́culas esféricas de Biog-
ran II� llevó a una mejor integración con el nuevo hueso que
lo rodeaba durante un perı́odo de curación de 8 semanas.

PALABRAS CLAVES: Vidrio bioactivo, regeneración del
hueso, superficie grabada con ácido
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Regeneração do osso em torno de implantes usando formas
esféricas e granulares de partı́culas de vidro bioativo.

RESUMO: Objetivo: Foi relatado que o Biogran� anterior
pode ser convertido in vitro em hidroxiapatita (Biogran II�),
a fim de acelerar nova formação do osso. O objetivo deste
estudo foi avaliar a regeneração do osso em torno de implan-
tes colocados em defeitos de tamanho crı́tico em tı́bia de
coelho usando formas granulares e esféricas de Biogran II�

com relação a contato do implante (BIC), contato osso a
enxerto (BGC), área de enxerto do osso (BGA) e volume total
do osso (BV). Métodos e Materiais: Doze coelhos adultos da
Nova Zelândia foram usados, oferecendo 24 locais cirúrgicos
(um em cada tı́bia) onde defeitos redondos de 6mm foram
criados, permitindo a inserção homocêntrica de um implante
experimental tipo parafuso com superfı́cie de Osseotite�.
Metade dos defeitos (Grupo A) foi preenchida com formas
granulares e metade (Grupo B) com formas esféricas de
Biogran II�. Membranas de Ossix� cobriram os locais cirúr-
gicos. Resultados: A avaliação histológica após 8 semanas
mostrou nova formação de osso em ambos os grupos sem
quaisquer diferenças estatisticamente significativas com rela-
ção a BIC, BGC, BGA e BV. Tanto a dissolução da concha
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externa quanto a do gel de Silica interno foram observadas
principalmente em partı́culas esféricas. Além disso, nova
formação de osso dentro da bolsa protegida interconectada
com o osso novo circundante foi observada exclusivamente
em partı́culas esféricas de Biogran II�. Conclusão: A dissolu-
ção mais rápida tanto das porções externa quanto interna de

partı́culas esféricas de Biogran II� levou à melhor integração
com o osso novo circundante durante um perı́odo de 8 sema-
nas de cura.

PALAVRAS-CHAVE: Vidro bioativo, regeneração do osso,
superfı́cie despolida por ácido
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