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ABSTRACT

Background: Fabrication of the composite scaffold was carried out by combining chitosan, gelatin, and p-tricalcium phosphate
(BTCP) derived from limestone. The extraction of fTCP was based on the abundance of limestone containing calcium carbonate,
which can be a source of PTCP synthesis. Purpose: This study evaluates the degradation of the combination of chitosan—gelatin (ChG)
and chitosan—gelatin—fTCP (ChG-BTCP) composite scaffolds. Methods: The freeze-drying method was used to obtain the composite
scaffold, which was a mixture of chitosan, gelatin, and fSTCP. Degradation was measured by immersing the samples in a simulated body
fluid solution at 37°C for 3, 7, 14, and 21 days. For statistical analysis, one-way analysis of variance (ANOVA) and post hoc Fisher’s
least significant difference were performed. Results: The ChG scaffold shows better degradability than the ChG-BTCP scaffold. The
ChG scaffold shows higher weight degradation than the ChG-STCP scaffold up to 21 days. Conclusion: In conclusion, the scaffold

containing PTCP has lower degradation than the ChG scaffold.
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INTRODUCTION

A combination of chitosan and gelatin (ChG) has recently
become an alternative in bone regeneration treatment. Upon
in vitro and in vivo evaluation, this combination exhibits
excellent biocompatibility.' Few studies have successfully
fabricated a scaffold containing ChG through the freeze-
drying method and showed an excellent interconnected
porosity.">* On the other hand, a combination of ChG
could be optimized in terms of degradability by regulating
the porosity. However, the ChG scaffold also shows limited
mechanical strength.!?

Inorganic materials could be added to increase the
mechanical strength of the scaffold.®” ChG would act as
the organic component or matrix that bonds the inorganic
solid.®” Most inorganic materials used in orthopedic and
dental treatment contain calcium phosphate. B-tricalcium
phosphate (BTCP) has a higher degradability compared
to hydroxyapatite, which would later facilitate the new

bone formation and eventually lead to appropriate bone
remodeling 571013

However, purchasing BPTCP remains expensive,
especially in developed countries. Researchers have
attempted to develop BTCP from natural sources, such as
limestone.'®!7-Limestone has a main component of calcium
carbonate, which makes it a potential source of calcium
in fabricating PTCP.'7"! Putri et al.,'®2° successfully
fabricated a composite scaffold from ChG with the addition
of BTCP derived from limestone. However, the degradation
of the scaffold has not yet been evaluated. One of the
crucial parameters in fabricating biomaterials for bone
regeneration application is to analyze the degradation in
order to determine whether the materials will degrade in
time with new bone formation in the bone remodeling
cycle. Therefore, this study evaluates and compares the
degradation of the ChG scaffold and the ChG scaffold with
the addition of BPTCP derived from limestone (ChG-BTCP).
Materials with a suitable degradation rate are applicable
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in bone regeneration treatment because, with appropriate
degradation, new bone formation is expectedly to occur
simultaneously, leading to proper bone remodeling.

MATERIALS AND METHODS

BTCP powder was produced from limestone at the Center
for Ceramics in Indonesia as the precursor.!” Calcium
carbonate contained in limestone was sintered to calcium
oxide at 1,000°C and converted to calcium hydroxide
through wet milling. Afterward, the calcium hydroxide was
mixed with phosphoric acid through the wet precipitation
method and then sintered at 1,000°C to acquire BTCP.

Chitosan solutions were prepared by dissolving chitosan
powder (medium molecular weight; Sigma Aldrich) in a
2% acetic acid solution and mixed at 45°C for 10 minutes.
A gelatin-in-water solution (W/P=2) was added into the
chitosan solution and mixed for another 10 minutes at 45°C,
followed by the addition of the obtained TCP powder and
0.25% glutaraldehyde, which was then manually mixed
until the mixture was homogenous. The composition of
chitosan:gelatin:BTCP was 15:15:70 (ChG—BTCP). One
group of samples was obtained without the addition of fTCP
(ChG). The mixture was then put inside a6 mm 11 mm mold
(diameter height) and deep-frozen at —80°C for 24 hours,
followed by the freeze-drying process (Freeze-dryer; VirTis
Benchtop K, SP Industries). The samples were washed using
sodium borohydride and sodium hydroxide solutions.

Degradation of the samples was evaluated by immersing
the samples in a simulated body fluid (SBF) solution
at 37°C for 3, 7, 14, and 21 days. After immersion, the
samples were freeze-dried. The degradation percentage
was calculated using Equation 1:

w1-w2

where Wd is the degraded weight in percentage and W/ and
W2 are the sample weights before and after immersion in
the SBF solution, respectively. The number of samples in
each immersion duration was three (n=3).

The percentage of both the remaining materials was
analyzed by one-way analysis of variance (ANOVA). A
post hoc Fisher’s least significant difference (LSD) test was
also performed using Kaleidagraph version 4.01 (Synergy
Software, Reading, PA, USA). The level of significance
was p < 0.05.

RESULTS

Two groups of scaffolds (ChG and ChG-BTCP) were
successfully fabricated through the freeze-drying method
(Figure 1). The scaffold with the addition of PTCP had an
opaque, whitish appearance, whereas the scaffold without
BTCP had a more translucent and yellowish appearance.
Figure 2 shows the degradation percentage of the
scaffolds in the SBF solution. Since the third day, both

a) chG b) ChG—-BTCP

_ Figure 1. The photographs of (a) ChG and (b) ChG-BTCP
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Figure 2. The percentage of the remaining scaffolds after immersion in the SBF solution.
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Table 1. Statistical analysis with a post hoc Fisher’s LSD test

Comparison Mean Difference Itl p
ChG (3d) vs ChG (7d) 6.6591 1.8434 0.1025
ChG (3d) vs ChG (14d) 14.3224 3.9649 0.0041*
ChG (3d) vs ChG (21d) 19.7597 5.4701 0.0006*
ChG (7d) vs ChG (14d) 7.6633 2.1214 0.0667
ChG (7d) vs ChG (21d) 13.1006 3.6266 0.0067*
ChG (14d) vs ChG (21d) 5.4373 1.5052 0.1707
ChG-BTCP (3d) vs ChG-BTCP (7d) 0.0423 0.0117 0.9909
ChG-BTCP (3d) vs ChG-BTCP (14d) 2.0545 0.5688 0.5851
ChG-BTCP (3d) vs ChG-BTCP (21d) 3.0538 0.8454 0.4225
ChG-BTCP (7d) vs ChG-BTCP (14d) 2.0968 0.5805 0.5776
ChG-BTCP (7d) vs ChG-BTCP (21d) 3.0961 0.8571 0.4163
ChG-BTCP (14d) vs ChG-BTCP (21d) 0.9993 0.2766 0.7891
ChG (3d) vs ChG-BTCP (3d) 1.3983 0.3871 0.7088
ChG (7d) vs ChG-BTCP (7d) 8.0997 2.2422 0.0552
ChG (14d) vs ChG-BTCP (14d) 13.6662 3.7832 0.0054*
ChG (21d) vs ChG-BTCP (21d) 18.1042 5.0118 0.001*

¥ < 0.05

samples’ weights decreased until day 21. However, the
ChG scaffold shows a significant decrease at every time
interval, while the ChG—BTCP scaffold is more stable and
the weight decrease is not significant. Until day 21, ChG
has 24.55% weight loss, while ChG—BTCP has only 6.45%
weight loss.

Table 1 exhibits the significant difference between the
ChG scaffold and the ChG—BTCP scaffold at each time
interval. There was no significant weight decrease on the
ChG-BTCP scaffold until day 21. However, on the ChG
scaffold, there was significant weight loss from day 3 to
day 14, from day 3 to day 21, and from day 7 to day 21.
Additionally, at day 14 and day 21, ChG shows significantly
more weight loss compared to ChG—BTCP.

DISCUSSION

We fabricated a composite scaffold from chitosan, gelatin,
and BTCP derived from limestone and a ChG scaffold
as a control (Figure 1). In contrast to the translucent
ChG scaffold, the ChG—BTCP scaffold had an opaque
appearance, which is given by the typically white powder
of bioceramics materials (in this case, BTCP). The scaffold
fabricated in this study consisted of 15% chitosan, 15%
gelatin, and 70% BTCP. The 70:30 composition between
BTCP and the polymers mimics the composition of
inorganic material and organic component in bone,?! while
the ChG scaffold employed a 50:50 composition as the
control sample.

Chitosan and gelatin are biodegradable, and both
polymers can be dissolved in water.!** Salati et al.?
evaluated the degradation of the ChG composite scaffold
at various compositions. It was found that the density of
hydrophilic groups in the structure affected the degradation

of the scaffold. Putri et al.'® revealed that the porosity of the
ChG scaffold is higher than the scaffold with the addition
of BTCP. Higher porosity means less density; thus, ChG
has higher degradation. This is confirmed by the decrease
in weight on the ChG sample in this study.

Serra et al.” explains that the structure of the ChG
scaffold contains a high amount of hydrophilic groups,
such as amine and hydroxyl groups. This causes the
scaffold to easily dissolve in water. The addition of fTCP
powder into the ChG mixture increases the viscosity of the
mixture, which then creates a firmer and denser scaffold.
In addition, the bond between chitosan, gelatin, and fTCP
consumes some hydrophilic groups, which further inhibits
the molecules to hydrolyze.®” PTCP enhances the stability
of the network and increases the bond strength, causing
the degradation of the ChG—BTCP scaffold to decrease.
This result is in accordance with the research conducted
by Maji et al.,® where the addition of PTCP decreased the
degradation rate of the scaffold.

Putri et al.'® found that the scaffold containing PTCP
has lower porosity compared to the ChG scaffold. This also
corresponds to the result of this study. The lower porosity in
the ChG—BTCP scaffold indicates a denser structure, which
causes lower degradation. On the other hand, the higher
porosity in the ChG scaffold facilitates the penetration of
liquid into the materials, which enables the materials to
dissolve better and, in turn, increases its degradation.

In conclusion, the scaffold containing BPTCP has a
more stable structure and is more resistant to degradation
compared to the ChG scaffold. This result indicates that
ChG-BTCP could be a candidate for bone substitution
due to its ability to maintain its structure and facilitate
the bone remodeling process. Other variables correlated
with the materials’ degradation such as bioactivity and
biomineralization need to be evaluated.
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ABSTRACT

Background: Fabrication of the composite scaffold was carrvied out by combining chitosan, gelatin, and f-tricalcium phosphate
(HTCP) derived from limestone. The extraction of fTCP was based on the abundance of limestone contaming calcium carbonate,
which can be a source of fTCP synthesis. Purpose: This study evaluates the degradation of the combination of chitosan—gelatin (Ch()
and chitosan—gelatin—fTCP (ChG-fTCP) composite scaffolds. Methods: The freeze-drying method was used to obtain the composite
scaffold, which was a mixture of chitosan, gelatin, and fTCP. Degradation was measured by immersing the samples in a simulated body
fluid solution at 37°C for 3, 7, 14, and 21 days. For statistical analysis, one-way analysis of variance (ANOVA ) and post hoc Fisher's
least significant difference were performed. Results: The ChG scaffold shows better de gradability than the ChG-fiTCP scaffold. The
ChG seaffold shows higher weight degradation than the ChG-fiTCP scaffold up to 21 days. Conclusion: In conclusion, the scaffold

containing fTCP has lower degradation than the ChG scaffold.
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INTRODUCTION

A combination of chitosan and gelatin (ChG) has recently
become an alternative in bone regeneration treatment. Upon
in vitro and in vive evaluation, this combination exhibits
excellent biocompatibility.' Few studies have successfully
fabricated a scaffold containing ChG through the freeze-
drying method and showed an excellent interconnected
p-:)r()sity,]'l5 On the other hand, a combination of ChG
could be optimized in terms of degradability by regulating
the porosity. However, the ChG scaffold also shows limited
mechanical strength. '

Inorganic materials could be added to increase the
mechanical strength of the scaffold.®” ChG would act as
the organic component or matrix that bonds the inorganic
solid.®” Most inorganic materials used in orthopedic and
dental treatment contain calcium phosphate. p-tricalcium
phosphate (BTCP) has a higher degradability compared
to hydroxyapatite, which would later facilitate the new

bone formation and eventually lead to appropriate bone
remodeling.*”'""

However, purchasing pPTCP remains expensive,
especially in developed countries. Researchers have
attempted to develop fTCP from natural sources, such as
limestone.'®! -“Limestone has a main component of calcium
carbonate, which makes it a potential source of calcium
in fabricating BTCP,”']." Putri et al.,'®?! successfully
fabricated a composite scaffold from ChG with the addition
of BTCP derived from limestone. However, the degradation
of the scaffold has not yet been evaluated. One of the
crucial parameters in fabricating biomaterials for bone
regeneration application is to analyze the degradation in
order to determine whether the materials will degrade in
time with new bone formation in the bone remodeling
cycle. Therefore, this study evaluates and compares the
degradation of the ChG scaffold and the ChG scaffold with
the addition of BTCP derived from limestone (ChG-TCP).
Materials with a suitable degradation rate are applicable
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in bone regeneration treatment because, with appropriate
degradation, new bone formation is expectedly to occur
simultaneously, leading to proper bone remodeling.

MATERIALS AND METHODS

BTCP powder was produced from limestone at the Center
for Ceramics in Indonesia as the precursor.!” Calcium
carbonate contained in limestone was sintered to calcium
oxide at 1,000°C and converted to calcium hydroxide
through wet milling. Afterward, the calcium hydroxide was
mixed with phosphoric acid through the wet precipitation
method and then sintered at 1,000°C to acquire fTCP.

Chitosan solutions were prepared by dissolving chitosan
powder (medium molecular weight; Sigma Aldrich) in a
2% acetic acid solution and mixed at 45°C for 10 minutes.
A gelatin-in-water solution (W/P=2) was added into the
chitosan solution and mixed for another 10 minutes at 45°C,
followed by the addition of the obtained fTCP powder and
0.25% glutaraldehyde, which was then manually mixed
until the mixture was homogenous. The composition of
chitosan:gelatin: PTCP was 15:15:70 (ChG-TCP). One
group of samples was obtained without the addition of fTCP
(ChG). The muixture was then putinside a6 mm 11 mm mold
(diameter height) and deep-frozen at ~80°C for 24 hours,
followed by the freeze-drying process (Freeze-dryer; VirTis
Benchtop K, SPIndustries). The samples were washed using
sodium borohydride and sodium hydroxide solutions.

Degradation of the samples was evaluated by immersing
the samples in a simulated body fluid (SBF) solution
at 37°C for 3, 7, 14, and 21 days. After immersion, the
samples were freeze-dried. The degradation percentage
was calculated using Equation 1:

Ww1l-—wz2

Wd (%) = —=

x 100

where Wd is the degraded weight in percentage and W1 and
W2 are the sample weights before and after immersion in
the SBF solution, respectively. The number of samples in
each immersion duration was three (n=3).

The percentage of both the remaining materials was
analyzed by one-way analysis of variance (ANOVA). A
post hoc Fisher’s least significant difference (LSD) test was
also performed using Kaleidagraph version 4.01 (Synergy
Software, Reading, PA, USA). The level of significance
was p < 0.05.

RESULTS

Two groups of scaffolds (ChG and ChG-BTCP) were
successfully fabricated through the freeze-drying method
(Figure 1). The scaffold with the addition of BTCP had an
opaque, whitish appearance, whereas the scaffold without
BTCP had a more translucent and yellowish appearance.
Figure 2 shows the degradation percentage of the
scaffolds in the SBF solution. Since the third day, both

b B

Figure 1. The photographs of (a) ChG and (b) ChG-BTCP

scalfolds.

—-ChG - ChG-BTCP
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Figure 2. The percentage of the remaining scaffolds after immersion in the SBF solution.
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Table 1. Statistical analysis with a post hoc Fisher's LSD test

Comparison Mean Difference Itl 2

ChG (3d) vs ChG (7d) 6.6591 1.8434 0.1025
ChG (3d) vs ChG (14d) 14.3224 39649 0.0041%
ChG (3d) vs ChG (21d) 19.7597 5.4701 0.0006*
ChG (7d) vs ChG (14d) 76633 21214 0.0667
ChG (7d) vs ChG (21d) 13.1006 3.6266 0.0067*
ChG (14d) vs ChG (21d) 54373 1.5052 0.1707
ChG-fTCP (3d) vs ChG-fTCP (7d) 0.0423 0.0117 0.9909
ChG-BTCP (3d) vs ChG-BTCP (14d) 2.0545 0.5688 0.5851
ChG-fTCP (3d) vs ChG-fTCP (21d) 3.0538 0.8454 0.4225
ChG-fTCP (7d) vs ChG-TCP (14d) 2.0968 0.5805 0.5776
ChG-BTCP (7d) vs ChG-BTCP (21d) 3.0961 0.8571 0.4163
ChG-TCP (14d) vs ChG-pTCP (21d) 0.9993 0.2766 0.7891
ChG (3d) vs ChG-BTCP (3d) 1.3983 0.3871 0.7088
ChG (7d) vs ChG-BTCP (7d) 8.0997 22422 0.0552
ChG (14d) vs ChG-fTCP (14d) 13.6662 3.7832 0.0054*
ChG (21d) vs ChG-BTCP (21d) 18.1042 5.0118 0.001#

< 0.05

samples” weights decreased until day 21. However, the
ChG scaffold shows a significant decrease at every time
interval, while the ChG—BTCP scaffold is more stable and
the weight decrease is not significant. Until day 21, ChG
has 24.55% weight loss, while ChG-pTCP has only 6.45%
weight loss.

Table 1 exhibits the significant difference between the
ChG scaffold and the ChG-pTCP scaffold at each time
interval. There was no significant weight decrease on the
ChG-pBTCP scaffold until day 21. However, on the ChG
scaffold, there was significant weight loss from day 3 to
day 14, from day 3 to day 21, and from day 7 to day 21.
Additionally, at day 14 and day 21, ChG shows significantly
more weight loss compared to ChG-BTCP.

DISCUSSION

We fabricated a composite scaffold from chitosan, gelatin,
and PTCP derived from limestone and a ChG scaffold
as a control (Figure 1). In contrast to the translucent
ChG scaffold, the ChG—-TCP scaffold had an opaque
appearance, which is given by the typically white powder
of bioceramics materials (in this case, PTCP). The scaffold
fabricated in this study consisted of 15% chitosan, 15%
gelatin, and 70% BTCP. The 70:30 composition between
BTCP and the polymers mimics the composition of
inorganic material and organic component in bone,! while
the ChG scaffold employed a 50:50 composition as the
control sample.

Chitosan and gelatin are biodegradable, and both
polymers can be dissolved in water.'?? Salati et al.”
evaluated the degradation of the ChG composite scaffold
at various compositions. It was found that the density of
hydrophilic groups in the structure affected the degradation

of the scaffold. Putri et al."® revealed that the porosity of the
ChG scaffold is higher than the scaffold with the addition
of BTCP. Higher porosity means less density; thus, ChG
has higher degradation. This is confirmed by the decrease
in weight on the ChG sample in this study.

Serra et al.” explains that the structure of the ChG
scaffold contains a high amount of hydrophilic groups,
such as amine and hydroxyl groups. This causes the
scaffold to easily dissolve in water. The addition of PTCP
powder into the ChG mixture increases the viscosity of the
mixture, which then creates a firmer and denser scaffold.
In addition, the bond between chitosan, gelatin, and fTCP
consumes some hydrophilic groups, which further inhibits
the molecules to hydrolyze %’ PTCP enhances the stability
of the network and increases the bond strength, causing
the degradation of the ChG-pTCP scaffold to decrease.
This result is in accordance with the research conducted
by Maji et al.,® where the addition of BTCP decreased the
degradation rate of the scaffold.

Putri et al.'® found that the scaffold containing fTCP
has lower porosity compared to the ChG scaffold. This also
corresponds to the result of this study. The lower porosity in
the ChG-pTCP scaffold indicates a denser structure, which
causes lower degradation. On the other hand, the higher
porosity in the ChG scaffold facilitates the penetration of
liquid into the materials, which enables the materials to
dissolve better and, in turn, increases its degradation.

In conclusion, the scaffold containing fTCP has a
more stable structure and is more resistant to degradation
compared to the ChG scaffold. This result indicates that
ChG-BTCP could be a candidate for bone substitution
due to its ability to maintain its structure and facilitate
the bone remodeling process. Other variables correlated
with the materials’ degradation such as bioactivity and
biomineralization need to be evaluated.

Copyright @ 2024 Dental Journal (Majalah Kedokteran Gigl) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 158/E/KPT/2021.
Open access under CC-BY-5A license. Available at https:/e-journal.unair.ac.idMKG/index

DOI: 10.20473/].djmkg.v57.i2.p87-90




Putri et al. Dent. J. (Majalah Kedokteran Gigi) 2024 June; 57(2): 87-90 90

REFERENCES 11. Bellucci D, Sola A, Cannillo V. Hydroxyapatite and tricalcium
phosphate composites with bioactive glass as second phase: State

1. Lou C, Wen S, Lin J. Chitosan/gelatin porous bone scaffolds made of the art and current applications. J Biomed Mater Res A. 2016;
by crosslinking treatment and freeze-drying technology: Effects of 104(4): 1030-56.
crosslinking durations on the porous structure, compressive strength, 12. Fukuda N, Tsuru K, Mori Y, Ishikawa K. Fabrication of self-setting
and in vitro cytotoxicity. ] Appl Polym Sei. 2015; 132(17): 1-11. B-tricalcinm phosphate granular cement. ] Biomed Mater Res B Appl

2. Lin Y, An M, Wang L, Qi H. Preparation and characterization of Biomater. 2018; 106(2): 800-7.
chitosan-gelatin/glutaraldehyde scaffolds. J Macromol Sci Part B. 13, Eddy, Tsuchiya A, Tsuru K, Ishikawa K. Fabrication of self-setting
2014; 53(2): 309-25. B-TCP granular cement using B-TCP granules and sodium hydrogen

3. lslam MM, Shahruzzaman M, Biswas S, Nurus Sakib M. Rashid sulfate solution. J Biomater Appl. 2018; 33(5): 630-6.

TU. Chitosan based bicactive materials in tissue engineering 14. Bastami F, Paknejad Z, Jafari M, SalehiM, Rezai Rad M, Khojasteh
applications-A review. Bioact Mater. 2020; 5(1): 164-83. A. Fabrication of athree-di mensional p-tricalcium-phosphate/gelatin

4. Witedja U, Suwartini T, Prahasti A, Widyarman A. Comparing the containing chitosan-based nanoparticles for sustained release of bone
effectivities of chitosan citrate and chitosan acetate in eradicating morphogenetic protein-2: Implication for bone tissue engineering.
Enterococcus faecalis biofilm. Sci Dent J. 2018; 2(1): 1-7. Mater Sci Eng C Mater Biol Appl. 2017; 72: 481-91.

5. Georgopoulou A, Papadogiannis F, Batsali A, Marakis J, Alpantaki 15. Soulissa A, Nathania I. The efficacy of fish scales as bone graft
K. Eliopoulos AG, Pontikoglou C. Chatzinikolaidou M. Chitosan/ alternative materials. Sei Dent 1. 2008; 2(1): 9-17.
gelatin scaffolds support bone regeneration. J Mater Sci Mater Med. 16. Mohd Pu'ad NAS, Koshy P, Abdullah HZ, Idris MI, Lee TC.
2018; 29(5): 59. Syntheses of hydroxyapatite from natural sources. Heliyon. 2019;

6. Maji K, Dasgupta S, Pramanik K, Bissoyl A. Preparation and 5(5): el1588.
characterization of gelatin-chitosan-nanop-TCP based scaffold for 17. Ratnasari A, Sofiyaningsih N, Nizar MS, Hernawan H. Synthesis
orthopaedic application. Mater Sci Eng C Mater Biol Appl. 2018; of B-TCP by wet precipitation method from natural lime. ] Keramik
86: 83-94. dan Gelas Indones. 2020: 29(2): 101-8.

7. Serra IR, Fradique R. Vallejo MCS, Correia TR, Miguel SP. Correia 18. Putri TS, Ratnasari A, Sofiyaningsih N. Nizar MS, Yuliati A,
1J. Production and characterization of chitosan/gelatin/p-TCP Shariff KA. Mechanical improvement of chitosan—gelatin scaffolds
scaffolds for improved bone tissue regeneration. Mater Sci Eng C reinforced by f-tricalcium phosphate bioceramic. Ceram Int. 2022;
Mater Biol Appl. 2015: 55: 592-604. 48(8): 11428-34.

8. Kartikasari N, Yuliati A, Kriswandini IL. Compressive strength and 19. Putri TS, Rianti D, Rachmadi P, Yuliati A. Effect of glutaraldehyde
porosity tests on bovine hydroxyapatite-gelatin-chitosan scaffolds. on the characteristics of chitosan—gelatin—f-tricalcium phosphate
Dent 1. 2016: 49(3): 153-7. composite scaffolds. Mater Lett. 2021; 304(June): 130672,

9. Rianti D, Purnamasari AE, Putri RR, Salsabilla NZ, Faradillah, 20. Putri TS, Elsheikh M. Flexural strength evaluation of chitosan-
Munadziroh E, Agustantina TH, Meizarini A, Yuliati A, Syahrom A gelatin-p-tricalcinm phosphate-based composite Scaffold. I Int Dent
The compressive strength and static biodegradation rate of chitosan- Med Res. 2022; 15(1): 31-4.
gelatin limestone-based carbonate hydroxyapatite composite 21. Dey P. Bone Mineralisation. In: Contemporary Topics about
scaffold. Dent J. 2023; 56(3): 160-5. Phosphorus in Biology and Materials. IntechOpen; 2020,

10. Bohner M, Santoni BLG, Dibelin N. B-tricalcium phosphate for 22, Salati A, Keshvari H, Ahangari G, Sanati MH. Process parameters
bone substitution: Synthesis and properties. Acta Biomater. 2020; optimization for tissue engineered chitosan/gelatin nanofibrous
113: 2341, scaffolds. Biointerface Res Appl Chem. 2016; 6(3): 1208-13.

Copyright @& 2024 Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 158/E/KPT/2021.
Open access under CC-BY-SA license. Available at httpsi/fe-journal.unair.ac.id/MKGlindex
DOI: 10.20473/j.djmkg.v57.i2.p87-90




Degradation of chitosan-gelatin and chitosan-gelatin-
BOtricalcium phosphate scaffolds

ORIGINALITY REPORT

15, 12 8« 8y

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Universitas Airlangga 4
Student Paper %

Tansza Setiana Putri, Ayu Ratnasari, Naili 30/
Sofiyaningsih, Muhammad Syaifun Nizar, °
Anita Yuliati, Khairul Anuar Shariff.

"Mechanical improvement of chitosan-gelatin
scaffolds reinforced by B-tricalcium
phosphate bioceramic", Ceramics
International, 2022

Publication

hdl.handle.net 2
Internet Source %

www.jidmr.com 1
Internet Source %

Sakchi Bhushan, Sandhya Singh, Tushar Kanti 1 o
Maiti, Leena R. Chaudhari, Meghnad G. Joshi, °
Dharm Dutt. " Silver-doped hydroxyapatite
laden chitosan-gelatin nanocomposite
scaffolds for bone tissue engineering: an and



evaluation ", Journal of Biomaterials Science,

Polymer Edition, 2023

Publication

jopscience.iop.org

Internet Source

(K2

scholar.unair.ac.id

Internet Source

B B

(K

link.springer.com

Internet Source

(K

repository.library.brown.edu

Internet Source

1o

Exclude quotes On Exclude matches

Exclude bibliography On

< 15 words



Messages

Note From
Dear Tansza Setiana Putri, Deviyanti Pratiwi, Dewi Liliany Margaretta, Rosalina pateraha
Tjandrawinata, Khairul Anuar Shariff, 2023-06-05 02:15
PM

We have reached a decision regarding your submission to Dental Journal,
"Degradation of chitosan-gelatin and chitosan-gelatin-B-tricalcium phosphate
scaffolds".

Our decision is to: Revise your manuscript to review in the next round

Manuscript URL: https://e-
journal.unair.ac.id/MKG/authorDashboard/submission/44064

If you forgot the password, you can use this link to reset your password (which will

then be emailed to you along with your username).

Please revise according to the reviewer comments, highlight the text with color on the
changes made and make a response letter (download here).
Please send the revised manuscript within a month.

Please add 2-3 references from Dental Journal: https://e-
journal.unair.ac.id/MKG/search/search

And add 2-3 references from Scopus published from FKG UNAIR that may match
with your study: https://scholar.unair.ac.id/en/organisations/faculty-of-dentistry-

3/publications/

Make sure your name is not displayed in the files to ensure all files are anonymized.
Follow this link to how to ensure all files are anonymized during upload.

Determination of acceptance/further revision/rejection of the manuscript based on
the revised results sent.

Best Regards,
Dental Journal (Majalah Kedokteran Gigi)

» Dear Editor, tanstri
2023-06-15 09:40

Thank you for the message. The authors have made revisions based on the AM

comments. Two references from Dental Journal have been added, also,
references from Scopus published from FKG UNAIR have already been
present in the manuscript. Please find the revised manuscript and
response letter in the attached file. We are looking forward to hearing from
you.

Thank you very much.

Sincerely,
Tansza Putri
[ [DJMKG] Revision 1_Manuscript_Degradation of bTCP scaffold.doc

[ Response letter_Revision 1_Degradation of bTCP scaffold.docx

Add Message


https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=1
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=23651
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=24525
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=24672
https://e-journal.unair.ac.id/MKG/$$$call$$$/wizard/file-upload/file-upload-wizard/start-wizard?fileStage=15&reviewRoundId=24672&submissionId=44064&stageId=3&uploaderRoles=65536
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/add-query?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=3&queryId=92135
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=3&queryId=93438
https://e-journal.unair.ac.id/MKG/submissions
https://e-journal.unair.ac.id/MKG/index
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/login/lostPassword
https://drive.google.com/file/d/1TRAaidWoCYhYgUWPbWHLkh78MrOOXXOI/view
https://e-journal.unair.ac.id/MKG/search/search
https://e-journal.unair.ac.id/MKG/search/search
https://scholar.unair.ac.id/en/organisations/faculty-of-dentistry-3/publications/
https://scholar.unair.ac.id/en/organisations/faculty-of-dentistry-3/publications/
https://e-journal.unair.ac.id/MKG/anonymized
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=220330&submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=220332&submissionId=44064&stageId=3

Editor decision: Second revision required

Participants
Tansza Permata Setiana Putri (tanstri)

Alexander Patera Nugraha (pateraha)

Messages
Note From

Dear Tansza Setiana Putri, Deviyanti Pratiwi, Dewi Liliany Margaretta, Rosalina pateraha

Tjandrawinata, Khairul Anuar Shariff, 2023-06-20 01:56
PM

We have reached a decision regarding your submission to Dental Journal,

"Degradation of chitosan-gelatin and chitosan-gelatin-B-tricalcium phosphate

scaffolds”.

Our decision is to: Revise your manuscript to review in the next round

Manuscript URL: https://e-
journal.unair.ac.id/MKG/authorDashboard/submission/44064

If you forgot the password, you can use this link to reset your password (which will

then be emailed to you along with your username).

Please revise according to the reviewer comments, highlight the text with color on the
changes made and make a response letter (download here).
Please send the revised manuscript within a month.

Make sure your name is not displayed in the files to ensure all files are anonymized.

Follow this link to how to ensure all files are anonymized during upload.

Determination of acceptance/further revision/rejection of the manuscript based on
the revised results sent.

Best Regards,
Editor
Dental Journal (Majalah Kedokteran Gigi)
> Dear Editor, tanstri

2023-06-23 10:07
Thank you for the message. The authors have made revisions based on the AM

comments. Please find the revised manuscript and response letter in the
attached file. We are looking forward to hearing from you.

Thank you very much.

Sincerely,
Tansza Putri
[ [DJMKG] Revision 2_Manuscript_Degradation of bTCP scaffold.docx

[ Response letter_Revision 2_Degradation of bTCP scaffold.docx

Add Message


https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=1
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=23651
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=24525
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=24672
https://e-journal.unair.ac.id/MKG/$$$call$$$/wizard/file-upload/file-upload-wizard/start-wizard?fileStage=15&reviewRoundId=24672&submissionId=44064&stageId=3&uploaderRoles=65536
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/add-query?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=3&queryId=90959
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=3&queryId=93438
https://e-journal.unair.ac.id/MKG/submissions
https://e-journal.unair.ac.id/MKG/index
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/login/lostPassword
https://drive.google.com/file/d/1TRAaidWoCYhYgUWPbWHLkh78MrOOXXOI/view
https://e-journal.unair.ac.id/MKG/anonymized
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=222079&submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=222080&submissionId=44064&stageId=3

Editor Decision: Acceptance

Participants
Tansza Permata Setiana Putri (tanstri)

Alexander Patera Nugraha (pateraha)

Messages
Note
Dear Tansza Setiana Putri, Deviyanti Pratiwi, Dewi Liliany Margaretta, Rosalina

Tjandrawinata, Khairul Anuar Shariff,

We have reached a decision regarding your submission to Dental Journal,
"Degradation of chitosan-gelatin and chitosan-gelatin-B-tricalcium phosphate

scaffolds".

Our decision is to: Accept your manuscript

Manuscript URL: https://e-
journal.unair.ac.id/MKG/authorDashboard/submission/44064

Articles will go through the process of copyediting (including re-check of similarity)

and production (proofreading, galley layout and publishing).

Determination of the publication of articles on the issue will be notified further.

Thank you for your submission. Your next manuscript is very welcome.

Best Regards,

Editor in Chief
Alexander Patera Nugraha

Dear Tansza Setiana Putri, Deviyanti Pratiwi, Dewi Liliany Margaretta, Rosalina
Tjandrawinata, Khairul Anuar Shariff,

We have reached a decision regarding your submission to Dental Journal,

"Degradation of chitosan-gelatin and chitosan-gelatin-p-tricalcium phosphate

scaffolds".

Our decision is to: Accept your manuscript

Manuscript URL: https://e-
journal.unair.ac.id/MKG/authorDashboard/submission/44064

It will be published by Dental Journal (Majalah Kedokteran Gigi) on volume 57, issue 2

-June 2024

Articles will go through the process of copyediting (including re-check of similarity)

and production (proofreading, galley layout and publishing).

Thank you for your submission. Your next manuscript is very welcome.

Best Regards,

Editor in Chief

Add Message

From

pateraha
2023-07-10 08:40
AM

pateraha
2024-01-10 09:40
AM


https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=1
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=23651
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=24525
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-review-round-tab/fetch-review-round-info?submissionId=44064&stageId=3&reviewRoundId=24672
https://e-journal.unair.ac.id/MKG/$$$call$$$/wizard/file-upload/file-upload-wizard/start-wizard?fileStage=15&reviewRoundId=24672&submissionId=44064&stageId=3&uploaderRoles=65536
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/add-query?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=3&queryId=90959
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=3&queryId=92135
https://e-journal.unair.ac.id/MKG/submissions
https://e-journal.unair.ac.id/MKG/index
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064

Copyediting

Participants
Tansza Permata Setiana Putri (tanstri)

Alexander Patera Nugraha (pateraha)

Messages

Note From
Dear Tansza Setiana Putri, Deviyanti Pratiwi, Dewi Liliany Margaretta, Rosalina pateraha
Tjandrawinata, Khairul Anuar Shariff, 2024-03-05 09:15

AM
The editing of your manuscript submission, "Degradation of chitosan-gelatin and
chitosan-gelatin-B-tricalcium phosphate scaffolds," is complete. We are now sending
it to production including proofreading, galley proof and publishing.

Submission URL: https://e-
journal.unair.ac.id/MKG/authorDashboard/submission/44064

Regards,

Editor

Add Message


https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=1
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/add-query?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=283202&submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=283202&submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/submissions
https://e-journal.unair.ac.id/MKG/index
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064
https://e-journal.unair.ac.id/MKG/authorDashboard/submission/44064

Proofreading

Participants
Tansza Permata Setiana Putri (tanstri)

Alexander Patera Nugraha (pateraha)

Messages
Note

Dear Dr Tansza,

Please find the proofreading article attached below.
Please complete or answer the proofreader's questions in the comments
section using the 'CleanCopy__' file.

Please reply to this message if you have already answered the
proofreader's comments.

Best wishes,
Editor

[ CleanCopy-Tansza Putri_Degradation of chitosangelatin and chitosangelatin-
tricalcium-274359.docx

[ TrackChanges-Tansza Putri_Degradation of chitosangelatin and
chitosangelatinp-tricalcium-274359.docx

» Dear Editor,
Please find the revised proofreading article in te attachment.

Thank you.

Best regards,
Tansza

[ CleanCopy-
Tansza+Putri_Degradation+of+chitosangelatin+and+chitosangelatin3-
tricalcium-274359.docx

Add Message

From

pateraha
2024-03-13 09:14
AM

tanstri
2024-03-18 09:29
AM


https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=1
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/add-query?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=5&queryId=114307
https://e-journal.unair.ac.id/MKG/submissions
https://e-journal.unair.ac.id/MKG/index
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=284925&submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=284926&submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=286240&submissionId=44064&stageId=5

Galley proof

Participants
Tansza Permata Setiana Putri (tanstri)

Alexander Patera Nugraha (pateraha)

Messages
Note
Dear Tansza Permata Setiana Putri,

Please give approval for the attached galley proof of the article.
If there is any correction please do not hesitate to contact us and reply to
this message.

Regards,
Editor

[ DJMKG 57(2)2024_Galley proof 1_Tansza Putri et al.pdf
» Dear Editor,
The authors have approved the galley proof.

Thank you very much.

Best regards,

Tansza

Add Message

From

pateraha
2024-03-28 08:24
AM

tanstri
2024-03-28 12:49
PM


https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=1
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=3
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=4
https://e-journal.unair.ac.id/MKG/$$$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/add-query?submissionId=44064&stageId=5
https://e-journal.unair.ac.id/MKG/$$$call$$$/grid/queries/queries-grid/read-query?submissionId=44064&stageId=5&queryId=113065
https://e-journal.unair.ac.id/MKG/submissions
https://e-journal.unair.ac.id/MKG/index
https://e-journal.unair.ac.id/MKG/$$$call$$$/api/file/file-api/download-file?submissionFileId=288975&submissionId=44064&stageId=5

