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ABSTRACT
Purpose: To analyze bone repair process in Wistar rats’ calvaria, with the use of   two different biomaterials. Methods: Forty two
male Wistar rats were used, and four bicortical cranial cavities were created in each animal. The cavities were filled with: bioactive
glass (BG); calcium sulfate barrier (CSB); bioactive glass covered with calcium sulfate barrier (BG/CSB); and autogenous blood
clot (control). The animals were euthanized 7, 14, 21, 30, 60, 90, e 120 days after surgery. The scalps were removed and submitted
to a routine process for histological preparation: staining with Haematoxylin and Eosin (HE). Results: The BG was not com-
pletely resorbed; however, after 60 days, a decrease in size as well as a change in the morphological granule were observed. CSB
was not observed in the last group (after 120 days). Conclusions: In Wistar rat calvaria bioactive glass, in an isolated form,
negatively interfered in the bone repair process; the calcium sulfate barrier, in an isolated form, presented the capacity to maintain
space, allowing the flow of osteogenic cells; the bioactive glass covered with calcium sulfate barrier association presented a better
osteoconductive capacity when compared to isolated materials; calcium sulfate barrier was completely resorbed after 90 days;
control cavities did not completely heal until 120 days after surgery.
Key words: Bone Substitutes. Bone Regeneration. Calcium Sulfate. Skull. Rats.
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Introduction

Bone tissue has a primordial and essential function in
the metabolism of calcium, as it is the largest reserve of cal-
cium in the organism and serves as ancor for the origin and
insertion of muscles, besides performing the function of protect-
ing prime structures1. The need for surgical procedures in bones
generates, at times, a more complex repair of the organism2.

For this reason, bone repair is a highly studied theme
and research has attempted to develop new materials to recu-
perate and/or maintain bone volume and quantity in regions
where their anatomic formations were lost. Materials for im-
plantation can be divided into four groups: autologous, homolo-
gous, heterologous, and alloplastic3.

The autogenous graft is considered the best and most
widely accepted material for the treatment of bone defects.

RESUMO
Objetivo: Analisar o processo de reparo ósseo em calotas cranianas de ratos Wistar, frente ao uso de diferentes biomateriais.
Métodos: Foram quatro cavidades, bicorticais, nas calotas cranianas de quarenta e dois ratos Wistar machos. As cavidades foram
preenchidas com: vidro bioativo (VB); barreira de sulfato de cálcio (BSC); vidro bioativo coberto com barreira de sulfato de
cálcio (VB/BSC); coágulo sangüíneo (controle). Os animais foram mortos aos 7, 14, 21, 30, 60, 90 e 120 dias após a cirurgia. As
calotas foram removidas e submetidas ao processo de rotina para confecções de lâminas coradas com Hematoxilina e Eosina
(HE). Resultados: O VB não foi totalmente reabsorvido, contudo, a partir dos 60 dias, observaram-se alterações no tamanho e
forma dos grânulos. A BSC não foi observada no último grupo (120 dias). Conclusões: Em calotas cranianas de ratos Wistar, o
vidro bioativo na forma isolada interferiu negativamente no processo de reparo ósseo. A barreira de sulfato de cálcio na forma
isolada apresentou a capacidade de manutenção do espaço preenchido, permitindo a migração de células osteogênicas. A associação
vidro bioativo coberto com barreira de sulfato de cálcio apresentou uma maior capacidade osteocondutora quando comparada aos
materiais nas formas isoladas. A barreira de sulfato de cálcio foi totalmente reabsorvida após 90 dias; As cavidades utilizadas
como controle não cicatrizaram completamente até o período de 120 dias.
Descritores: Substitutos Ósseos. Regeneração Óssea. Sulfato de Cálcio. Crânio. Ratos.
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Nevertheless, the need for additional surgery in the donor’s area,
in contrast with the receptor’s area, becomes an inconvenience
for many patients who do not accept the intervention in other
regions of the body4,5.

Substitutes for implantation in the organism should
contain specific characteristics, such as: it shoud be
biocompatible, it should  be neither alergenic nor carcinogenic,
it shoud be resistant to deformity, and it should or should not be
resistant to resorption according to the desired application6 .

The introduction of alloplastic materials as substitutes
for bone grafts, including bioactive glass, first occurred in the
70’s, together with xenogenic and allogenic materials. The bone
glass available in the market is composed of silicon dioxide
(SiO2), calcium oxide (CaO), sodium oxide (Na2O), and phos-
phate pentoxide (P2O5); it possesses biocompatibility with body
tissues, allows for bone migration and the colonization of os-
teogenic cells on its surface, in addition to presenting a greater
capacity for linkage to the bone and soft tissues, when com-
pared to other alloplastic materials3,5. The components of disas-
sociation of the material support the formation of new bone,
and its glass particles have the capacity of incorporating them-
selves within the new bone7.

Calcium sulfate is considered a secure material because
it is absorbable, malleable, easily manipulated, and it can be
used as a filler or agglutinant agent of other bone implants, in
addition to presenting low cost. It can be used as a physical
barrier, allowing for the osteopromotion mechanism as well as
carrying out bone regeneration in controlled clinical trials and
in studies with animals8,9. One of the main advantages associ-
ated with calcium sulfate is its in vitro biocompatibility and its
tolerance  to in vivo gengival tissues10.

Although reports have documented positive results ob-
tained with the use of the afore mentioned materials, there is
also a demand for studies which would demonstrate the histo-
logical effects of calcium sulfate, when associated with bioglass
and when used as a barrier, in the treatment of bone defects.
The present study aims at analyzing the microscopic character-
istics of the bone repair process in defects created in the scalps
of rats, filled with bioactive glass (BG), calcium sulfate barrier
(CSB), bioactive glass covered with calcium sulfate (BG/CSB),
and autogenous blood clot (control). The assessment was car-

ried out using histological analysis of slides stained with
haematoxylin and eosin, put together from the pieces collected
after the death of the animals, in predetermined periods of time
beginning with the date of the first insertion of the materials.

Methods

Forty-two male Wistar rats, weighing 300g, were used
as animal models. A single surgical procedure was performed
to create four calvarial 2mm defects in the parietal bone. The
first bone defect was filled with isolated bioactive glass (BG)
(PerioGlas®), the second was filled with calcium sulfate barrier
(CSB) (Capset®), the third was filled with bioactive glass cov-
ered with calcium sulfate barrier (BG/CSB), and the fourth re-
mained unfilled (control). Six animals of each group were
euthanized 7, 14, 21, 30, 60, 90, and 120 days after surgery.

The animals were anesthetized with an intramuscular
injection of ketamine hydrochloride (0,05ml/100g) and xylazine
(0,025ml/100g). The scalps were shaved and disinfected; the
cranium was accessed via coronal incision and subperiosteal
reflection. A low-speed handpiece with a n.° 10 bur (2mm of
diameter), under physiological saline solution (0.9% sodium
chloride)  irrigation, was used, taking care not to damage the
meninges. Care was taken to guarantee at least 3mm distance
between the defects.

The cavities were filled with the respective materials,
with one cavity destined to the control group containing blood
clot (Figure 1A). The soft head tissues were sutured with simple
interrupted stitches (nylon 4-0). The animals were put into cages
with three specimens each, kept in climatized conditions, fed
with specific animal food  and water ad libitum until the date
set for the euthanasia of each group.

After the respective dates, the specimens were
euthanized in a carbon gas chamber. The pieces were removed
with a n.° 702 bur, under irrigation with physiological saline
solution, with a safety margin of at least 4mm from the borders
of the cavities (Figure 1B). The pieces were stored in 10%
formaldahyde solution for 24 hours and, after that, they were
submitted to the routime process of slide preparation with 6 µm
sections, stained with Haematoxylin e Eosin (HE), to be ana-
lyzed under an optical microscope (Figure 1C).

FIGURE 1 - A. Materials in the cavities. B. Schematic design of the scalp: 1- CSB, 2- BG; 3- Blood clot; 4- BG/CSB. C. Scalp removed.
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Results

Items microscopically analysed included: presence of
inflammatory infiltrate, internal and external cortical formation,
presence of filler material in the cavity, bone formation in the
margins of the cavity, bone formation in the center of the cav-
ity, and presence of giant cells.

Bone formation in the internal and external cortices
was considered upon identification of any neoformed projec-
tion of these structures into the internal region of the created
defect. In the cavities where there was bone growth in the “mar-
gins”, occupying nearly 2/3 of the bone defect, internal and

external cortices were also considered. The item “viewing of
giant cells” was considered absent when up to four giant cells
appeared and present when five or more cells appeared.

The cavities were   microscopically analyzed at 40X
and 100X magnification; nevertheless, there was no significant
statistical difference (p≤0,05) between these magnifications in
the majority of cases, which is in accordance with the McNemar
test.  The results are shown in figures 2 to 8 and in the represen-
tative table, regarding the presence of the analyzed items, at
40X and 100X magnification, when applicable (Table 1). The
viewing of gigantic cells could only be observed at 400X mag-
nification.

TABLE 1 – Percentage of items microscopically analyzed
Presence of Inflammatory Infiltrate: 40X  

Treatment  7 days 14 days 21 days 30 days 60 days 90 days 120 days Total
CSB 6 (100%) 6 (100%) 1 (17%) - - - - 13 (31%)
CONTROL 6 (100%) 5 (83%) - - - - - 11 (26%)
BG 6 (100%) 6 (100%) 1 (17%) - - - - 13 (31%)
BG/CSB 6 (100%) 5 (83%) 3 (50%) - - - - 14 (33%)

Total 24 22 5 - - - - 51
Formation of Internal Cortex: 40X  
CSB - 5 (83%) 6 (100%) 5 (83%) 6 (100%) 6 (100%) 6 (100%) 34 (81%)
CONTROL - 4 (67%) 6 (100%) 5 (83%) 6 (100%) 6 (100%) 6 (100%) 33 (78%)
BG - 6 (100%) 6 (100%) 6 (100%) 5 (83%) 6 (100%) 6 (100%) 35 (83%)
BG/CSB - 6 (100%) 6 (100%) 5 (83%) 6 (100%) 6 (100%) 6 (100%) 35 (83%)

Total  21 24 21 23 24 24 137
Formation of External  Cortex: 40X  
CSB - 1 (17%) 2 (33%) 3 (50%) 2 (33%) 2 (33%) 4 (67%) 14 (33%)
CONTROL - 1 (17%) 1 (17%) 3 (50%) 3 (50%) 1 (17%) 5 (83%) 14 (33%)
BG - - 1 (17%) - 1 (17%) 3 (50%) 5 (83%) 10 (24%)
BG/CSB - 1 (17%) 3 (50%) 2 (33%) 3 (50%) 2 (33%) 5 (83%) 16 (38%)

Total - 3 7 8 9 8 19 54
Presence of Material in Defects: 40X  
CSB 5 (83%) 4 (67%) 5 (83%) 2 (33%) 1 (17%) 2 (33%) - 19 (45%)
CONTROL 6 (100%) 6 (100%) 6 (100%) 6 (100%) 4 (67%) 5 (83%) 6 (100%) 39 (93%)
BG 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 42 (100%)
BG/CSB (CSB) 5 (83%) 4 (67%) 2 (33%) 3 (50%) - 3 (50%) - 17 (40%)
BG/CSB (BG) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 42 (100%)

Total 28 26 25 23 17 22 18 159
Presence of Material in Defects: 100X  
CSB 6 (100%) 5 (83%) 5 (83%) 4 (67%) 1 (17%) 2 (33%) - 23 (55%)
CONTROL 6 (100%) 6 (100%) 6 (100%) 6 (100%) 4 (67%) 5 (83%) 6 (100%) 39 (93%)
BG 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 42 (100%)
BG/CSB (CSB) 6 (100%) 6 (100%) 5 (83%) 4 (67%) - 5 (83%) - 26 (62%)
BG/CSB (BG) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 42 (100%)

Total 30 29 28 26 17 24 18 172
Bone Formation Margin: 40X  
CSB - 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 36 (86%)
CONTROL - 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 36 (86%)
BG - 4 (67%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 34 (81%)
BG/CSB - 5 (83%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 35 (83%)

Total - 21 24 24 24 24 24 141
Bone Formation Center: 40X  
CSB - 1 (17%) 2 (33%) 2 (33%) 1 (17%) 1 (17%) 2 (33%) 9 (21%)
CONTROL - 2 (33%) 1 (17%) 2 (33%) 2 (33%) 1 (17%) 2 (33%) 10 (24%)
BG - - 1 (17%) - - - 1 (17%) 2 (5%)
BG/CSB - 1 (17%) 2 (33%) 5 (83%) 1 (17%) 2 (33%) 1 (17%) 10 (24%)

Total - 4 6 9 4 4 6 31
Bone Formation Margin: 100X  
CSB - 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 36 (86%)
CONTROL - 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 36 (86%)
BG - 4 (67%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 34 (81%)
BG/CSB - 5 (83%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 35 (83%)

Total - 21 24 24 24 24 24 141
Bone Formation Center: 100X   
CSB - 1 (17%) 2 (33%) 2 (33%) 1 (17%) 1 (17%) 2 (33%) 9 (21%)
CONTROL - 2 (33%) 1 (17%) 2 (33%) 2 (33%) 1 (17%) 2 (33%) 10 (24%)
BG - - 1 (17%) - - - 1 (17%) 2 (5%)
PER+CAP - 2 (33%) 2 (33%) 5 (83%) 1 (17%) 2 (33%) 1 (17%) 11 (26%)

Total - 5 6 9 4 4 6 32
Presence of Giant Cells: 400X  
CSB - 2 (33%) - - - - - 2 (5%)
CONTROL - 1 (17%) - - - - - 1 (2%)
BG - 1 (17%) 1 (17%) 3 (50%) 1 (17%) - - 6 (14%)
PER+CAP 1 (17%) 2 (33%) - 3 (50%) 1 (17%) - - 7 (17%)

Total 1 6 1 6 2 - - 16
 * Percentage calculated in relation to the total of 42 cavities for each manner of filling.
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Using the Chi-square test (p≤0,01), it could be ob-
served, both at 40X and 100X magnification, that the most com-
monly present materials  were those which fill the clot cavities
and the BG cavities, in addition to the bioactive glass which
fills the BG/CSB cavities. Using the same test, it could also be
observed (p=0,05), at 100X magnification, that the bone for-
mation in the central region is more present in cavities filled
with blood clot, CSB and BG/CSB.

Present in all defects observed after 7 and 14 days post-
operation were chronic infammatory infiltrate, with a signifi-
cant reduction after 21 days. Fragments of bioactive glass, in

FIGURE 2 – A. Cavity filled with blood clot, after 7 days (40X).
B. Cavity filled with BG, after 7 days (40X). C. Cavity filled with
CSB (arrow), after 7 days (40X). D. Cavity filled with BG/CSB (ar-
row), after 7 days (40X)

FIGURE 3 – A. Cavity filled with blood clot with bone in the margins
(arrows), after 14 days (100X). B. Cavity filled with BG, after 14 days
(40X). C. CSB (arrow), after 14 days (100X). D. Bone (arrows) be-
tween the granules of the cavity filled with BG/CSB, after 14 days
(40X)

the negative images of granules, could be seen clearly after 30
days, while  after  60 days, this could be observed with an alter-
ation in the form and size of the bioactive glass granules. At
times, the CSB image could be observed in the form of dystro-
phic calcification. Three cavities containing CSB were com-
pletely filled with bone (one  after 60 days, one after  90 days,
and one after 120 days). Three cavities containing blood clots
were completely filled  with bone (two after 60 days and one
after 90 days). After 120 days, BG ganules still existed, while
the CSB could no longer be seen (Figures 2 to 8).

FIGURE 4 – A. Cavity filled with blood clot, after 21 days (40X).
B. Tissue with bone characteristics (arrows) within the BG granules,
after 21 days (100X). C. Form of CSB (arrow) in the cavity filled with
BG/CSB, after 21 days (100X). D. Fragments of glass within the gran-
ule spaces (arrows), defect filled with BG/CSB, after 21 days (100X)

FIGURE 5 – A. Cavity filled with blood clot, after 30 days (40X).
B. Cavity filled with CSB, after 30 days (40X). C. Standard bone for-
mation in the locations where there was CSB (arrows), cavity filled
with BG/CSB, after 30 days (100X). D. Bone formation around gran-
ules (arrows), cavity filled with BG/CSB, after 30 days (100X)
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FIGURE 6 – A. Cavity filled with blood clot, after 60 days (40X).
B. Change in form of granule image, cavity filled with BG, after 60
days (40X). C. Conjunctive tissue organized below the periosteal (ar-
rows), cavity filled with CSB, after 60 days (100X). D. Change in
form of granule image (arrows), cavity filled with BG/CSB, after 60
days (100X)

FIGURE 7 – A. Cavity filled with bone, defect which initially con-
tained blood clot, after 90 days (40X). B. Cavity filled with bone,
defect which initially contained CSB, after 90 days (40X). C. Gran-
ules of BG with alteration of form and size, formation of external cor-
tical (arrows), cavity filled with BG/CSB, after 90 days (40X).
D. Granules with alteration of form and size, formation of bone within
granules (arrows), cavity filled with BG/CSB, after 90 days (100X)

FIGURE 8 – A. Cavity filled with conjunctive guiding tissue, defect
which initially contained blood clot, after 120 days (100X). B. Orga-
nized and guided conjunctive tissue around the granules, cavity filled
with BG, after 120 days (40X). C. Cavity with organized and guided
conjunctive tissue, cavity which initially contained CSB,  after 120
days (100X). D. Formation of internal and external cortices (arrows),
cavity filled with BG and locations where it also contained CSB, after
120 days (40X)

Discussion

According to Schimitz and Hollinger11, the advantages
of testing  the defects of rat scalps is related to the number of
specimens that can be used at relatively low cost, the possibil-
ity of using low quantities of filler materials, and the possibility
of using particulate and gelatinous materials.

The cavities which were initially filled with blood clot
(control) did not heal naturally after 120 days of observation,
showing conjuctive tissue formation in 93% of the cases,
coupled with a loss in the maintenance of scalp thickness. In
three specimens of the control group (two after 60 days and one
after 90 days), there was a complete filling of bone tissue. Pecora
et al.8 cite the complete bone healing in control group cases in
which defects considered critical were used.

The results obtained demonstrate that, regardless of
the type of material used as a filler, the internal cortex tends to
form. This fact may be related to the minimal defect generated
in the internal region, favoring a more premature regeneration
of this cortex. One significant percentage difference can be seen
in regard to the formation of the external cortex, where the pe-
riosteal of the region was dislodged for the generation of de-
fects. The best result for the external cortex was found in the
cavities filled with BG/CSB, which possessed  filler material,
thus maintaining a favorable thickness while, at the same time,
maintaining a coated barrier which blocked any major prolif-
eration of non-osteogenic tissue into the internal region. The
second best result was found in the control group (blood clot)
and in the isolated CSB group, which presented the formation
of the external cortex due mainly to bone formation in the mar-
gins, occupying approximately 2/3 of the cavity dimension (in
these cases, the formation of internal and external cortices were
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automatically considered). Lastly, were the BG cavities in which
the greatest invasion in an internal direction of soft tissues around
the particulate material was observed.

Melo12 , on the other hand, using rat tibias, after 30
days, found a greater bone neoformation of the external  cortex
in cavities with calcium sulfate (CS) (CS and BG/CSB groups),
as compared to those where only bioactive glass particulates
were used. Nonetheless, the author reports better results in the
formation of the external cortex in the control group (blood
clot), in defects considered non-critical.

The largest percentage of bone formation in the center
of the defects occurred in locations filled with BG/CSB and
blood clot (24%), with the former mainly due  to the barrier
protection used, while in the latter this percentage was mainly
due to the high bone proliferation in the margins (approximately
2/3 or more). In locations filled with CSB, there was a 21%
bone formation in the central region, in addition to maintaining
the thickness of the scalp. This result was still better when com-
pared to that cavities filled with isolated BG, where there was
only 5% bone formation in this region . In three cavities, filled
with isolated CSB (one after 60 days, one after 90 days, and
one after 120 days), the complete filling of bone tissue could be
observed. Results found herein contrast with Ruhaimi’s13 find-
ings, in his work on  rabbits, where the filling of bone cavities
with calcium sulfate in an isolated form is not recommended as
the rate of dissolution of the material is faster than the time
required for bone growth. According to Alderman14,  the prod-
uct does not stimulate osteogenesis; however, it does act by
occupying space in an infrabony environment, generating sup-
port, and preventing soft tissues invagination until resorption
gives way to new repaired tissue, in harmony with the speed of
new tissue subsitution.

The Chi-square test, applied to the results obtained in
the assessment of bone formation in the center of the cavities,
at 100X magnification, demonstrates that bone formation oc-
curred with a significant difference (p=0,05) in locations ini-
tially filled with blood clot, CSB and BG/CSB. This fact illus-
trates that the use of BG in rat scalps, without the aid of a bar-
rier, allowed for the proliferation of non-osteogenetic tissue
among the granules. According to the findings of Pecora et al.8,
the use of calcium sulfate as a barrier may impede the growth
of the conjunctive tissue within the defect itself, favoring the
osteopromotion mechanism.

These results suggest that the bone formation in the
margins of the defects occurred regardless of the manner in
which they were filled. The joining of the materials to the bone
was observed, even at the 7th day  of the post-operative period,
which, in the case of BG, is well-documented3,4,13,15,16,17,18,19,20,21.

BG remained in the defects for the entire period of the
study (120 days), both in the cavities filled only with BG (100%)
as well as in the cavities filled with BG/CSB. The material was
not completely substituted by bone or even conjunctive tissue,
as claimed in the works of Oonishi et al.7 on the femurs of rab-
bits, which generated repair and were completely substituted
by bone after 12 weeks. In contrast, there was a clear alteration,
seen as of the 60th day, in the morphology of the granules which
appeared irregular on the surface and with reduced sizes in re-

lation to the first group (after 7 days). These characteristics sug-
gest the occurrence of the superficial dissolution of the mate-
rial, described by a number of authors3,5,12,17,20,22, where a thick
layer of silicon, covered with a thick layer of calcium and phos-
phate, is formed with a consequent collagenous attraction sur-
rounding it.

Conjunctive tissue protrusions within BG granules
were seen as of the first week. Camargo et al.10 and Huygh et
al.19  report that excavations on the surface of the granules oc-
curred, interiorly, through the same process of dissolution which
occurred on the surfaces. Phagocyte cells penetrate the most
internal region through cracks , allowing the entrance of undif-
ferentiated mesemchyme cells which will divide themselves in
osteoblasts, due to the stimulus of the presence of calcium and
phosphate, for bone formation16. Suggestive data on the forma-
tion of tissue with bone characteristics, in the central region of
the granules, were observed on the 21st  day . This formation
was also confirmed by Camargo et al.10 and Macedo et al.5.
Melo12, however, affirms that they are simply remains of BG
particulates covered by conjunctive tissue.

In contrast, the CSB in the present study showed a
tendency toward disappearance as the periods of observance
increased, indicating the resorption of the material. This mate-
rial was not observed in the last group (after 120 days), but it
was observed, in some cases,  after 90 days. These results regard-
ing resorption time add to those presented by Snyders Jr et al.9

who observed  persistance up to  135 days; Venturini et al.23,
who observed  persistance of between 3 and 4 weeks; Ruhaimi13,
who observed persistance between 3 and 6 weeks; Melo12 ,
who observed  persistance up to 30 days. Calcified structures,
with the appearance of dystrophic calcification, found via mi-
croscopic analysis of the cavities containing CSB may in fact
be due to the presence of calcium in the product compound.
According to Shaffer and App24 and Ruhaimi13, the advantages
of adding calcium powder to the graft is to induce calcification
on locations where there are extra calcium ions, acting as a
suplementary source of this element during the osteogenesis
process, thus linking it directly to the host bone.

Sandberg et al.25, in their study in rats, report the pres-
ence of a large quantity of inflammatory infiltrate cells in the
first week, with the use of resorbable and non-resorbable mem-
branes, showing a drastic reduction in the second week. In the
present study, the CSB, isolated or associated with BG, demon-
strated, over time, a decrease in the rate of inflammatory infil-
trate as well as in the rate of other filler materials

There are several scientific reports showing the pres-
ence of giant cells, microphages and lymphocytes, when
bioactive glass was was used in the tissue12,26,27.

Although Sottosanti and Anson28 affirm that the use of
CSB may be done in association with BG, there are few studies
associating the two materials, such as those presented by
Camargo et al.10  and Melo12. There is a need for experimental
works with CSB that would demonstrate its resorption time and
tissue reaction to its use, in addition to studies with other ani-
mal models demonstrating the effects of the association of cal-
cium sulfate, as a barrier or a vehicle, associated with BG.
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Conclusions

The histological findings of this study demonstrate that  in
infrabony 2 mm defects in Wistar rats calvarial defects:
1 – The bioactive glass, in an isolated form, negatively inter-
fered in the bone repair process;
2 – The calcium sulfate barrier, in an isolated form, presented
the capacity to maintain space, allowing for the migration of
osteogenetic cells in its midst;
3 – The association of bioactive glass with calcium sulfate bar-
rier (in barrier form) presented a better osteo-conductive ca-
pacity, compared to that of isolated materials;
4 – The period of complete resorption of bioactive glass is longer
than 120 days, while there is a complete resorption of calcium
sulfate barrier as of 90 days;
5 – Defects filled with blood clot did not heal completely within
the 120 day period.
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