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Abstract: This study aimed o evaluate connective tissue reaction to experimental nanomaterial based on
calcium aluminate (ALBO-CA) and commercial nanostructured tricalcium silicate DiaRoot Bioaggregate
(DiaDent Group International, Burnaby, BC, Canada) in Wistar rats.The study included 36 rats aged from
10 to 11 weeks. In all animals, an incision took place on the back and two pockets of 15 mm in depth were
made, in which sterile polyethylene tubes with test materials (ALBO-CA -Group F, Diaroot Bioaggre-
gat-Group C) were implemented. The empty half of the tubes represented a negative control. After 7, 15,
and 30 days (n=12), the animals were euthanized, and the tissues were processed for histological evaluation
using hematoxylin-eosin (H&E) staining. Patohystological analysis included: inflammation, bleeding, fi-
brous capsule, and tissue integrity around the implanted material. Data were analyzed by the Mann -Whit-
ney U test. ALBO-CA induced a statically significantly less inflammatory response after 15 (U=42.000,
7=-2.460, p=0.014) and after 30 days (U=42.000, Z=-2.198 p=0.028). At the end observation period sig-
nificantly less vascular congestion (U=42.000, Z=-2.460, p=0.014) and significantly greater preservation
of connective tissue integrity was noted (U =36.000, Z=-2.769, p=0.006) after ALBO-CA implantation
compared to Diaroot Bioaggregate. There were no statistically significant difference in the fibrous capsule
formation between the tested materials across all observation periods. The tested materials proved to be
biologically acceptable, with the experimental nanostructured ALBO-CA showing a slightly better tissue

response after subcutaneous implantation in rats.

Keywords: biocompatibility, nanostructured calcium aluminates, Diaroot Bioagregate, subcutaneous con-

nective tissue.
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1. INTRODUCTION

Mineral Trioxide Aggregate (MTA) is one of
the most common materials in endodontics. Since
its introduction, MTA has been used as a root-end
filling material, to repair root perforations, in apical
plugs, and in filling root canals [1]. The documented
biocompatibility and bioactivity serve tounderscore
its significance [2], highlighting its importance in
clinical applications. After interaction with phos-
phate-buffered saline (PBS), MTA was able to in-
duce hydroxyapatite or carbonated apatite formation
[3,4]. After implantation into the subcutaneous tissue
of rats, it stimulated the formation of calcite crystals
and a layer of mineralized tissue confirming the ma-
terial’s bioactivity [3,4,5]. Despite its satisfactory bi-
ological characteristics, MTA has several drawbacks,
such as reduced working time, long setting time, and
difficulty of use in the filling of root canals [6,7]. In
recent decades, research has been carried out to find
materials that would retain the good and overcome
the bad characteristics of the MTA [8-13].

One such material is Diaaroot Bioaggregate
(DiaDent Group International, Burnaby, BC, Cana-
da) Diaaroot Bioaggregate (BA) presents the first
commercial nanostructured cement based on tricalci-
um silicate. It contains about 41% tricalcium silicate,
and tantalum oxide is included as a contrast agent.
The manufacturer claims that DiaRoot is produced
under controlled conditions to form contamina-
tion-free biocompatible ceramic nanoparticles (Dia-
Root; DiaDent, Burnaby, BC, Canada). It is the first
nanoparticulate repair cement introduced on the den-
tal market. It is claimed that BA promotes cemento-
genesis and forms a hermetic seal. MTA and BA have
similar compositions and uses. The most significant
difference between these two products is that BA is
aluminum-free [8,13-15]. The material showed bio-
compatibility comparable to MTA, and according to
the results of one study, it does not have a toxic effect
on human pulp and periodontal ligament cells [16].

In recent years, there has been a growing in-
terest in calcium aluminate cement and the possibil-
ities of its application in endodontics [17]. Recently,
non-commercial new nanomaterials based on calci-
um aluminate have been synthesized, according to
the original recipe of V. Jokanovi¢ [9].

For these materials to be used routinely in
dental practice, research evaluating their biocompat-
ibility must be conducted. Subcutaneous implants in

rats are often used to evaluate the biological compat-
ibility of various dental materials. The advantage of
subcutaneous implantation into animal tissue is the
simplicity, reliability, and precision of the method
[9,18-20].

This study aimed o evaluate connective tissue
reaction to experimental nanomaterial based on cal-
cium aluminate (ALBO-CA) and commercial nano-
structured tricalcium silicate DiaRoot Bioaggregate
(DiaDent Group International, Burnaby, BC, Cana-
da) in Wistar rats.

2. MATERIAL AND METHODS

The study was conducted in the vivarium of
the Faculty of Natural Sciences and Mathematics in
Banja Luka, after obtaining the consent of the Eth-
ics Committee of the University Clinical Center in
Banja Luka, number 01-9-192.2/15, Bosnia and Her-
zegovina.

2.1. Tested Materials

Experimental nanostructured biomaterial based
on calcium aluminate (CA) was compared with com-
mercial nanostructured tricalcium silicate DiaRoot
Bioaggregate (DiaDent Group International, Burnaby,
BC, Canada), which was used as a control.

Nanostructured biomaterial based on calcium
aluminate (CA) was synthesized according to the
method of Professor Jokanovi¢ and his associate us-
ing new technology, a combination of the hydrother-
mal sol-gel method and the method of self-combust-
ing waves. Tested material (CaO « ALO, + CaCO,
+ Bi,0,) was obtained by mixing CaCO,, Bi,0,,
and BaSO, with calcium-aluminate phase in a ratio
of 2: 2: 1. To obtain calcium aluminate endodontic
mixtures, it was necessary first to synthesize partic-
ular components of the mixture: calcium aluminate
(Ca0-AI203, CA) and calcite (CaCO3). The mix-
ture was finally mixed with distilled water in a ratio
of powder/water 2: 1, to achieve the consistency of
cement paste.

The composition of DiaRoot Bioaggregate
(DiaDent Group International, Burnaby, BC, Can-
ada) is tricalcium silicate, dicalcium silicate, tanta-
lum pentoxide, and calcium phosphate monobasic.
To provide radiopacity, tantalum pentoxide is used
in BA rather than the bismuth oxide used in MTA
[8,14,15].
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2.2. Design ff the Study

The animal model was rats of the Wistar strain
(36 rats, aged from 10 to 11 weeks, with average
weight from 190 to 280 g). During the experiment
rats had free access to food and water, a 12-hour shift
of light and dark, air temperature ranged from 20 to
23 °C, and humidity 60% + 10%. Depending on the
implanted material rats were divided into two experi-
mental groups: C (a group with implanted Bioaggre-
gate) and F (a group with implanted ALBO-CA). 12
rats were sacrificed after 7, 15, and 30 days. Subcuta-
neous implantation of polyethylene tubes (length 10
mm, inner diameter 1 mm) was conducted, up to half
filled with tested materials (Bioagregate-C group,
ALBO-CA -F group,) and half empty. The empty half
of the tube was a negative control. Two tubes were
placed on the back of each rat, on the right side of
the tube with ALBO- CA, and on the left side of the
spinal column of the tube with the Bioagregate (pos-
itive control). Tubes were oriented so that the materi-
al was always turned to the head, and the empty part
of the tube to the tail. Before the surgical procedure,
rats were introduced to general anesthesia (Ketamin
90 mg/kg body weight, Ketamine Hydrochloride In-
jection USP Rotexmedica-Germany in combination
with Xylazine 5 mg/kg body weight 2% Xylazine,
Cp Pharma, Bergdorf, Germany).

Figure 1. Prepared operational field with an incision made

Figure 2. Implantation of the test tub material into the
subcutaneous tissue of rats

Preparation of the operational field was carried
out, and then a blunt dissection, right and left of the
spinal column, two pockets of depth about 15 mm
were formed. Sterile polyethylene tubes, previously
filled with freshly mixed test materials, are placed
in the pockets in this way. After that, the wound was
sewn. An individual knotted seam was applied. After
the operation animals were placed in one cage in a
controlled environment, with a controlled diet and
daily professional care. Animal health control was
carried out three times a day. Twelve animals were
sacrificed in each observation period (7, 15, and 30
days). For this purpose, an intravenous injection of
Pentobarbital (Pentobarbital sodium salt 100 mg /ml,
Sigma-Aldrich Chemie GmbH, Steinheim, Germa-
ny) was used.

Prepared subcutaneous tissue, together with
tubes, was immersed in 10% formalin and delivered
to laboratories for histological analysis. For histo-
logical analysis, 4 samples were taken from each
animal. After that, tissue clip fixation together with
polyethylene tubes was performed in 10% buffered
formalin, paraffin molding, and paraffinic dyeing
(4 pm thickness) of hematoxylin-eosin (HE).
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Figure 3. Polyethylene tube in the subcutaneous
tissue of rats

Figure 4. a) and b) Subcutaneous tissue samples with
polyethylene tubes

Analysis of the preparation was done on a
light microscope (Olympus BX-51, Japan) by an
experienced pathologist, who did not participate in
the sampling of the material. Histological analysis
of the prepared samples was performed qualitatively
and semiquantitative, and the inflammatory reaction,
vascular congestion, fibrous capsule, and the preser-
vation of the integrity of the connective tissue were
considered.

2.3. Statistical Analysis

The Mann-Whitney U test was used for statis-
tical analysis of the obtained results of subcutaneous
implantation in rat tissue. Mann-Whitney U test is
the non-parametric alternative test to the indepen-
dent sample t-test. It is a non-parametric test that is
used to compare two sample means that come from
the same population, and used to test whether two
sample means are equal or not.

3. RESULTS

The results of the histological analysis are
shown in Tables 1, 2, and 3. After a 7-day histo-
pathological analysis in subcutaneous tissue samples
with ALBO-CA in 10 cases (83.3%) a moderate in-
flammatory reaction was recorded, while in 2 cases
(16.7%) it was assessed as pronounced. In the same
observation period, in samples with Bioaggregate,
a moderate inflammatory reaction was found in 9
(75.0%) cases, and pronounced in 3 (25.0%) cases.
There was no significant difference in the inflam-
matory reaction between the materials in this peri-
od. Moderate inflammation was traced by moderate
vascular congestion in 8 samples with ALBO-CA
(66.7%) and 6 samples with Bioaggregate (50.0%),
while in 4 ALBO-CA samples (33.3%) and 6 Bio-
aggregate samples (50.0%) it was assessed as pro-
nounced with by rupture of a blood vessel, without a
statistically significant difference. In both examined
materials, the fibrous capsule was completely absent
in 7 cases (58.3%) while in 5 cases it was minimal
(41.7%). Minimal damage to the connective tissue
structure was found in all 12 samples (100.0%) of
both tested materials. In the control preparations, 7
days after subcutaneous implantation, the presence
of moderate intensity inflammatory reaction, and
one case of pronounced inflammatory reaction in
the control of the ALBO-CA material. Blood ves-
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sels showed signs of moderate vascular congestion,
which was more expressed in the control group of
Bioagregate. In all control preparations, there was a
moderate disturbance of connective tissue structure.
The fibrous capsule was absent in all control prepa-
rations of ALBO-CA, and Bioagregate.

After 15 days, in all 12 samples with AL-
BO-CA, a mild inflammatory reaction was recorded,
while in the samples with Bioaggregate, there were
7 (58.3%) cases with a mild and 5( 41.7%) cases
with a moderate inflammatory reaction with a statis-
tically significant difference (U= 42.00, Z= -2.460,
p=0.014). Vascular congestion was mild in 7 sam-
ples with ALBO-CA (58.3%) and 6 samples (50.0%)
with Bioaggregate, while in the rest of the samples
of both tested materials, the bleeding was moderate,
without significant difference. During this obser-
vation period, the fibrous capsule was thin (83.3%
ALBO-CA samples, 91.7% Bioagregate samples) or
moderately thick (16.7% ALBO-CA samples, 8.3%
Bioagregate samples), with no significant difference
between materials. After 15 days, a slight deteriora-
tion of the connective tissue structure was recorded in
all 12 samples (100.0%) of both tested materials. In
control preparations after 15 days, a weaker inflam-
matory response was recorded in ALBO-CA control
while control preparations for Bioagregate were rat-
ed as moderate inflammatory response. In all control
preparations, a slight disturbance of the structure of
the loose connective tissue was observed, followed
by the formation of a thin fibrous capsule. Vascu-
lar congestion was equally expressed in the control
group of ALBO-CA and Bioaggregate.

At the end of the observation period, after 30
days, in as many as 50% of samples with ALBO-CA,
inflammation was completely absent, while in the
other 50%, a minimal inflammatory reaction was re-
corded. After 30 days of subcutaneous implantation
of Bioaggregate, 1 sample (8.3%) without inflamma-
tion was recorded, while in 11 (91.7%) samples the
inflammatory reaction was minimal. This difference
was statistically significant (U = 42.000, Z = -2.198,
p = 0.028). In ALBO-CA samples, the complete
absence of bleeding was found in 5 cases (41.7%),
while in the other 7 cases (58.3%) minimal bleed-
ing was noted. In tissue samples with Bioaggregate,
minimal bleeding with statistically significant differ-
ence (U = 42.000, Z = -2.460, p = 0.014). The fi-
brous capsule became moderately thick in 9 samples
with ALBO-CA (75.0%) and 8 samples with Bioag-
gregate (66.7%), and thick in 3 samples with AL-
BO-CA (25.0%) and 4 samples with Bioaggregate
(33.3%). Better preservation of connective tissue in-
tegrity was found after subcutaneous implantation of
ALBO-CA where complete preservation of structure
was recorded in 6 samples (50.0%), while after ap-
plication of Bioaggregate in all 12 samples (100.0%)
minimal deterioration of connective tissue structure
was found. This difference was highly statistically
significant (U = 36.000, Z = -2.769, p = 0.006). In
control preparations after 30 days, a weaker inflam-
matory response, lower vascular congestion, and bet-
ter integrity of the binders were observed in control
samples of ALBO-CA compared with Bioagregate. A
moderately thick or thick fibrous capsule was formed
thicker in the control of ALBO-CA material.

Table 1. Analyzed parameters after 7 days of implantation into rat subcutaneous tissue

. . . Disturbance of
Inflammatory reaction Vascular congestion Fibrous capsule ..
fier 7 davs 7 davs 7 davs connective tissue
a ¥y Total y Total Y Total structure Total
moderate | pronounced moderate |pronounced absent | minimal moderate
N 9 3 12 6 12 7 5 12 12 12
C
% | 75.0% 25.0% 100.0% 50.0% 50.0% 100.0% | 58.3% | 41.7% | 100.0% 100.0% 100.0%
Group
N 10 2 12 8 12 7 5 12 12 12
F
% | 83.3% 16.7% 100.0% 66.7% 33.3% 100.0% | 58.3% | 41.7% | 100.0% 100.0% 100.0%
N 19 5 24 14 24 14 10 24 24 24
Total
% | 79.2% 20.8% 100.0% | 583% | 41.7% | 100.0% |58.3% | 41.7% | 100.0% 100.0% 100.0%
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Table 2. Analyzed parameters after 15 days of implantation into rat subcutaneous tissue

Inﬂ?mmatory Vascular congestion Fibrous capsule Dlsturban.ce
reaction after 15 of connective
after 15 days after 15 days .
days Total Total Total | tissue structure | Total
mild moderate mild moderate thin Mode?rately treasure
thick
N 7 5 12 6 6 12 11 1 12 12 12
C
% | 58.3% 41.7% | 100.0% 50.0% 500% | 100.0% | 91.7% 8.3% 100.0% 100.0% 100.0%
Group
N 12 0 12 7 5 12 10 2 12 12 12
F
% | 100.0% 0.0% | 100.0% 58.3% 41.7% | 100.0% | 83.3% 16.7% 100.0% 100.0% 100.0%
N 19 5 24 13 11 24 21 3 24 24 24
Total
% | 792% 20.8% | 100.0% 54.2% 45.8% | 100.0% | 87.5% 12.5% 100.0% 100.0% 100.0%
Table 3. Analyzed parameters after 30 days of implantation into rat subcutaneous tissue
Inﬂflmmatory Vascular congestion Fibrous capsule PreserYatlop of
reaction after 30 connective tissue Total
after 30 days after 30 days . .
days integrity for 30 days
Total Total Total
minimal
absent | minimal absent | minimal Moderately | thick completely| structural
thick. disturbance]
N 1 11 12 0 12 12 8 4 12 0 12 12
C
% | 83% 91.7% | 100.0% | 0.0% 100.0% | 100.0% | 66.7% | 33.3% | 100.0% | 0.0% 100.0% | 100.0%
Group
N 6 6 12 5 7 12 9 3 12 6 6 12
F
% | 50.0% |[50.0% 100.0% | 41.7% | 58.3% | 100.0% | 75.0% | 25.0% | 100.0% | 50.0% 50.0% | 100.0%
N 7 17 24 5 19 24 17 7 24 6 18 24
Total
% | 29.2% 70.8% | 100.0% | 20.8% | 79.2% | 100.0% | 70.8% | 29.2% | 100.0% | 25.0% 75.0% | 100.0%

4. DISCUSSION

Biocompatibility tests are used to detect com-
ponents of the material that could cause injuries or
damage to the tissues of the oral cavity or the organ-
ism in general. Adverse tissue reactions may be due to
the toxicity of the applied material, but also to other
factors, such as the accumulation of infectious ma-
terial. Biocompatibility tests are performed in vitro
and in vivo [21]. In vivo, biocompatibility tests in-
volve experimental research on animals or on patients
who have voluntarily consented to such cooperation.
The most common animals in dental experiments are
without a doubt rats. The first written record of exper-

imentation in rats dates back to the mid-19th century
when Philipeaux studied how adrenalectomy affected
albino rats. The first rats bred for medical testing were
at the Wistar Institute in Philadelphia [22, 23]. There
are many reasons why we, and many researchers be-
fore us, opted for these experimental animals. Among
other things, there are accessibility, economy, the im-
possibility of vomiting, and exceptional adaptation to
life in the laboratory.

Subcutaneous implants in rats are often used
to evaluate the biological compatibility of various
dental materials. The advantage of subcutaneous im-
plantation into animal tissue is the simplicity, reli-
ability, and precision of the method [9,18-20].
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To methodologically assess the reaction of
subcutaneous tissue of rats to implanted materials,
histological analysis was applied, which included the
degree of inflammatory reaction, bleeding, assess-
ment of preservation of connective tissue structure,
and thickness of fibrous capsule around implants, as
one of the most important factors confirming bio-
compatibility of materials.

Taking into account the simplified steriliza-
tion, inertness, and wide use, polyethylene tubes
were used in the experiment [9,12].

More intensive research on calcium alumi-
nate cement in the past ten years has been the im-
petus for the synthesis of nanostructured calcium
aluminate cement called ALBO-CA [24,25]. Previ-
ous studies that have investigated this experimen-
tal material have shown good, encouraging results.
Mechanical investigations showed a very high com-
pressive strength of ALBO-HA after 28 days of hy-
dration (94MPa) and a relatively short setting time
(2h) [26]. Biological investigations when applying
the MTT test on the human line of human fibro-
blasts (MRC-5) showed a cytocompatible effect
of ALBO-CA comparable to commercial calcium
aluminate cement EndoBinder (Binder, Sao Car-
los, SP, Brazil) [11] and the material also showed
the absence of genotoxic potential when applying
the Comet test [26]. n addition, a previous study
by Jankovi¢ et al. of the subcutaneous tissue of rats
showed good tolerance of calcium aluminate nano-
structured biomaterials and comparable to nano-
structured calcium silicate ALBO-CSHA and com-
mercial calcium silicate cement (MTA) [9].

Since this is a material that is still in the phase
of experimental and preclinical studies, we decided
to examine the reaction of subcutaneous tissue of rats
to the implantation of this nanomaterial in compar-
ison with Diaaroot Bioaggregate (DiaDent Group
International, Burnaby, BC, Canada) the first com-
mercial nanostructured cement based on tricalcium
silicate.

According to the results obtained by this
study, the tissue around the tested materials or emp-
ty tubes (negative control) showed the highest level
of inflammation in the first 7 days, which is in line
with the findings of some other researchers [9,12,27]
who explain a slightly more pronounced initial in-
flammatory response to implantation. by the reaction
to the surgical implantation procedure, by the initial
adaptation of the tissue to the implanted material as

well as by the stimulation of inflammatory cytokines.
With time, a decrease in the intensity of inflamma-
tion was noted, with an increase in the thickness of
the fibrous capsule in both tested materials.

ALBO-CA induced a smaller inflammatory
response after 15 and after 30 days, less vascular
congestion, and less connective tissue damage com-
pared to Diaroot Bioaggregate. The higher bioactivi-
ty of this material is possibly related to the chemical
nature of the material and the method of its synthesis.
The nanostructured calcium aluminate biomaterial,
tested in this study, was produced by a combination
of two methods: the hydrothermal sol-gel method
and the wave self-combustion method. According to
the data in the literature, the materials obtained by
sol-gel methods are more bioactive than those ob-
tained by other synthetic methods.

If we exclude the previously mentioned study
by Jankovi¢ et al. (2018) in which this material con-
firmed a good although comparable tissue response
with experimental CS and MTA, to our knowledge
no other tests of this material were performed by
subcutaneous implantation [9].

Three studies (Garcia et al, Aguilar et al, Ami-
nozarbian et al,.) were performed in which the bio-
compatibility of commercial and experimental calci-
um aluminate cement by subcutaneous implantation
was assessed [18, 19, 28].

Consistent with our results for the investigated
experimental calcium aluminate cement is a study by
Aguilar et al. (2012) that recorded a better response
of rat tissue to the implantation of commercial cal-
cium aluminate cement Endobinder compared to
MTA. This result is explained by the way of synthe-
sis of EndoBinder, primarily by the phase with low
Ca content, which leads to the release of a smaller
amount of calcium ions, making it more tolerable
and cytocompatible with tissues [19].

In two other studies (Garcia 2014. and Ami-
nozarbian 2012.) calcium aluminate cement: Endo-
binder and a mixture of wollastonite and calcium
aluminate cement WOLCA showed no inflammation
and a significant increase in fibrous capsule thick-
ness after 30 days of subcutaneous implantation, but
tissue reaction. was similar to the MTA. Aminozarbi-
an et al. believe that the addition of 5% Na-HMP
dispersant to the tested calcium aluminate cement
adversely affects biocompatibility while Garcia et
al. find an explanation in a different methodology
[18, 28].
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Interestingly, there was no significant differ-
ence in the thickness of the fibrous capsule around
the ALBO-CA implants and the Bioaggregates ex-
amined by this study, which certainly speaks in favor
of the biological acceptability of both tested materi-
als.

Our result for Bioagregat is in line with the
findings of Bosia et al (2014.) where even after 90
days of subcutaneous implantation in rat tissue, Bio-
agregat proved to be biologically acceptable [8].

Simsek et al (2015.) assessed tissue inflam-
mation caused by three endodontic repair materials:
micro mega-Mineral trioxide aggregate (MM-MTA),
Bioaggregate (BA), and Biodentin (BD), which are
incorporated into rat subcutaneous tissue. MM —
MTA, and BA showed similar biocompatibility. At
the end of the observation after day 45, there was no
difference between MM - MTA, BA, and BD and in
this study, BA also used suitable materials for end-
odontic repairs [29].

In a study by Batur et al, DiaRoot BioAggre-
gate showed significantly better results and greater
biocompatibility than MTA, after subcutaneous im-
plantation into rat tissue after 90 days [30].

On the other hand in a study by Saghiri et al.
(2013.) at the end of the observation after 60 days,
the obtained results are contradictory. The Ange-
lus-MTA group showed no significant differenc-
es compared to the Bioaggregate group (P = 0.15);
however, ProRoot WMTA caused significantly less
inflammation than bioaggregates (P = 0.02) [5].

Based on previous knowledge of the Bioag-
gregate, it is clear that it is a biocompatible material,
and different results in various studies are associat-
ed with the application of different methodological
assessments, experimental conditions, and different
observation periods because although the efficiency
of animal tests is higher than in vitro studies it is dif-
ficult to monitor control variables.

5. CONCLUSION

The tested materials proved to be biological-
ly acceptable, with the experimental nanostructured
ALBO-CA showing a slightly better tissue response
after subcutaneous implantation in rats. The biocom-
patibility of this nanomaterial should be checked in
other experimental studies before clinical use on the
human population.
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KOMITAPATUBHA AHAJIU3A OAI'OBOPA TIOTKOKHOI' BESBUBHOI'
TKHUBA HA KAJIIXIYM ATYMUHAT U HAHOCTPYKTYPHE
TPUKAJIIINIYM CUJIMKATHE HAHOMATEPHUJAJIE HA MOAEJTY MUIIIA

Caxerak: Llusb oBe cTyamje je Ono a ce MpONIMjeHN peakilija Be3UBHOT TKHBA Ha €KCIIEPHMEHTAIHU
HaHoMarepujan Ha 6a3u kanuujym-arymunara (ALBO-CA) u komepIijaiHi HAHOCTPYKTYPHH TPUKaJI-
jym-cuiukar DiaRoot Bioaggregat (DiaDent Group International, Burnaby, BC, Canada)) ko marosa
coja Wistar. Crynuja je oOyxBarmia 36 marosa crapoctu of 10 g0 11 Henmespa. Kox cBUX KHBOTHEA
Ha4yMbeH je pe3 Ha jehuma u Gopmupana nBa nena qyouHe 15 mm y koja cy armiMuupaHe CTEPUIIHE
MOJIMETUIICHCKE TyOuIle ca ucnutuBanuM matepujanuma (ALBO-CA -I'pyna @, DiaRoot Bioaggregat
-I'pyna LI). IIpa3Ha mojoBruHa TYOHIIA je TPEACTaBJballa HEraTUBHY KOHTpouy. [locie 7, 15 u 30 nana
(n=12), )xuBOTHIE Cy €yTaHa3upaHe, a TKUBa oOpaljeHa 3a XMCTOJOUIKY aHAIHM3y MPHUMjEHOM XeMa-
TOKCHJIMH-e031H Oojema. [laToxucromnomka aHanmm3a je oOyxBaTaa: 3amajbeme, KpBapeme, GHOpo3Hy
KariCysy ¥ MHTETPUTET TKHBa OKO yrpaljeHor marepujana. [lomamu cy anammsuparu Mann Whitney U
tectoM. ALBO-CA je mHIYKOBaO CTaTUCTHYKU 3Ha4YajHO Mamku HH(IIaMaTopHH onroop mocie 15 (U =
42,000, Z =-2,460, p = 0,014) u mocire 30 mana (U =42,000, Z = -2,198 p = 0,028,). Ha kpajy nepuona
rocMmarpama npuMrjehena je 3HaTHO Mama BackyiapHa konrectuja (U = 42.000, Z = -2.460, p = 0,014)
n 3Ha4ajHo Behe ouyBame mHTerputera BesuBHOr TkuBa (U = 36.000, Z = -2.769, p = 0,006) HakoH
ALBO-CA ummnanTanuja y nopehemy ca DiaRoot Bioaggregatom. Mann Whitney U tecT Huje moxa-
330 CTaTHCTHYKH 3HAYajHy PasiMKy y Ae0JbUHH (GHOpPO3HE Karcyse u3Mel)y UCTMTHBaHUX MaTepHjajia y
0110 KOje KOHTPOIIHO BpHjeMe. TecTupaHu MaTepujalii Cy ce oKa3aJid OMOJIOIIKY TPUXBATIEUBUM, IPU
4eMy je eKcrepuMeHTaTHu HaHOCTPYKTypHH ALBO-CA noka3ao HemTo 00/bM TKUBHH OATOBOP HAKOH
MMOTKOKHE UMITJIAHTAIH]¢ KO MMaI[0Ba.

Kibyune pujeun: OMokoMIaTnOMIHOCT, HAHOCTPYKTYPHH Kauliujym-anymunar, DiaRoot Bioaggregat,
IIOTKO>XXHO BC3UBHO TKHBO.
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