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Abstract 

Objective: To examine the effect of aloe vera that containing bioactive materials on the 
levels of calcium (Ca) and phosphorus (P) minerals and their ratios around the 
immediate implanted in alveolar bone. Material and Methods: Research method by 
conducting experimental test on experimental animals: 9 male mongrel dogs are divided 
into 3 groups each 3 tails. In each animal was pulled the second premolar teeth on right 
side and left side, and immediately inserted titanium implant (3mm x 10mm diameter) 
after the socket filled with 10% aloevera extract on the right side and control on the left 
side. Analysis of calcium and phosphorus minerals content formed by examination of 
Energy Dispersive Spectroscopy (EDS) on Scanning Electron Microscope on implant 
and around bone tissue was done on days 14, 28 and 56. The result of statistical analysis 
using repeated ANOVA with independent t test. The level of significance was set at 5%. 
Results: There was a significant difference on calcium level between control and 
treatment groups on days 14, 28 and 56 (p<0.05). There was no significant difference on 
phosphorus level between control and treatment groups (p>0.05). The ratio of Ca / P in 
both control and treatment groups was also significantly different in every observation 
day (p<0.05). Conclusion: The addition of aloe vera extract that containing bioactive 
materials has an effect on increasing levels of mineral elements calcium and calcium-
phosphorus ratio after immediate implant insertion. 
 
Keywords: Aloe; Immediate Dental Implant Loading; Calcium; Phosphorus.
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Introduction 

Placement of implants in post-extraction syringes or instant implants is a way to simplify 

clinical procedures and surgery and maintain alveolar dimensions [1]. In the implant position post 

dental extrantion, the marginal distance occurring in the buccal and palatal or lingual aspects will 

form new bone on the defect side of the alveolar ridge [2]. Some human studies suggest implant 

survival rates on sockets that do not affect, but are not limited to, small amounts of research and 

patient cases [3]. 

Healing of sockets in tooth extraction is characterized by three overlapping phases of the 

hemostasis phase or formation of blood clots, bone formation, and bone remodeling [4]. In the 

hemostasis phase platelet cells produce growth factors and mediators (cytokines) involved in 

angiogenesis ie Platelet-Derived-Growth-Factor (PDGF) and Transforming-Growth-Factor-beta 

(TGF-b) [5]. In the bone formation phase, osteoprogenitor migrates to the wound site, then 

develops and differentiates into osteoblasts. Osteoblasts secrete local growth factors, extracellular 

matrix, and induce mineralization [6]. The bone remodeling phase begins when the osteoclast 

absorbs minerals and bone matrix. The mononuclear cells prepare the surface for the osteoblasts, 

then differentiate to produce the synthesis of the matrix. The mineralization of matrix and osteoblast 

differentiation into osteocytes completes the remodeling cycle [7]. 

Calcium (Ca) and Phosphorus (P) are elements that affect the activity of bone-forming cells 

and bone resorption. P plays a role in osteocyte maturation that plays a role in bone mineralization 

and systemic P homeostasis8. The first step of Ca-P crystal nucleation takes place within the vesicle 

matrix that is rooted from the osteogenic cell plasma membrane, then migrates into the extracellular 

skeletal compartment. This process leads to the formation of hydroxyapatite crystals and subsequent 

relation to collagen organic matrix fibrils. Extracellular matrix on bone formation will be 

mineralized calcium hydroxyapatite, a compound composed of calcium (Ca) and phosphorus (P) [8]. 

In the osseointegration process of implantation, osteoinductive and osteoconductive 

properties are important as resorbable biomaterials in increasing bone tissue growth formation [9]. 

Osteoinductive induces the process of undifferentiated cells so that it could be differentiated [10]. 

Osteoconductive is the physical properties of the active ingredient added to the implant in order to 

support the osseointegration process [9]. The osteoconductive properties are found in the 

demineralization of matrix bone and calcium phosphate [11]. 

Several surface implant modifications have been used to improve the quantity and quality of 

bone-to-implant interfaces in order to accelerate the healing and implantation osseointegration stage 

with bone [12]. In the last two decades the focus on chemical anisotropic substrates combined with 

growth (mitogenic) and inductive (morphogenic) substances. The bioactive coatings of most classes 

of biomaterials continue to evolve to be acceptable in human clinical trials, and the focus of research 

has shifted to a combination of synthetic implants and biologically active materials [13]. 

In dentistry, several types of biomaterials as active ingredients have been used for oral 

rehabilitation in implantology (titanium implants) and regeneration of periodontal tissues [14]. The 
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use of medicinal plants is believed to contain only slightly toxicity properties compared to other 

synthetic chemical components [15]. 

Some plants that have biological activity and potential for the healing application of a 

disease, one of which is aloe vera [15]. The potential chemical content of aloe vera is derived from 

the gel, with pH 4.5 being polysaccharide glucomannan and acemannan [16]. Acemannan as 

polysaccharide in aloevera accelerates bone formation, promotes enlargement of Bone Marrow 

Stromal Cell (BMSC), differentiation and expression of growth hormone vascular endothelial growth 

factors (VEGF), bone morphogenic protein-2 (BMP-2), Osteopontin (OPN), Bone Sialo Protein 

(BSP), and mineralization [17]. Acemannan stimulates BMD and healing in tooth socket at 4 weeks 

after extraction [17]. Glucomannan in aloe vera contains mannose and gibberellin, a growth 

hormone that interacts with fibroblast growth receptors that will stimulate activity and proliferation 

and significantly influence the synthesis of collagen [18]. Aloe vera gel also helps stimulate bone 

growth around the endosseous implants. The production of prostaglandins from arachidonic acid and 

cyclooxygenase is inhibited by aloe vera. Increased wound healing by removing bacteria was 

observed in in vivo study. The antimicrobial and anti-inflammatory properties of aloe vera reduce 

inflammation when placed around dental implants and also prevent periimplantitis [19]. 

Aloe vera also contains an anthraquinone glycoside called emodin, which promotes 

mineralization of the matrix by increasing bone formation [20]. Aloe vera has a calcium content of 

458mg / ppm, and phosphorus 20.10 / ppm [21]. Among micronutrients, calcium (Ca) and 

phosphorus (P) are the two major constituents of calcium hydroxyapatite, bone mineral that 

strengthens the mechanical resistance of the organic matrix, 80% of bone mass contains Ca and P. 

From the results of several studies show the efficacy of aloe vera in helping the process of 

acceleration of osseointegrasi and remodeling alveolar bone in the socket after tooth extraction. The 

calcium and phosphor minerals contained in aloe vera are expected to act as osteoconductive 

substances for the growth of neovascularization and infiltration of osteogenic precursor cells. 

Energy Dispersion X-ray Spectroscopy (EDS or EDX) is an analytical technique used to 

analyze the element or characterization of the material element composition of a sample, EDS is part 

of an Electron Microscope (Scanning Electron Microscopy/SEM), which has a microscope imaging 

capability in identifying specimens. The data generated by the EDS analysis consists of spectra 

showing the peaks corresponding to the elements that make up the composition, analyzing the actual 

element mapping of a sample. The calcium and phosphor minerals contained in aloe vera can be an 

osteoconductive substance for the growth of neovascularization and the infiltration of osteogenic 

precursor cells into the bone implant interface [22]. 

The purpose of this study is generally as a scientific study for the development of aloe vera as 

a supplementary ingredient in the process of implantation process, and specifically aims to know the 

influence of g aloe vera extract addition to the mineral content of calcium and phosphorus of alveolar 

bone after the installation of immediate implants in mongrel. 
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Material and Methods 

This research is a laboratory experimental study (True-Experimental Design). Includes the 

science of Pharmacy, Physics, Microbiology and Dentistry in a manner of Randomized Post Test 

Control Group Design, with animals as object of research 9 male mongrel dogs. Sample inclusion 

criteria were 1 year old mongrel dog, 10-12 kilogram weight and healthy (no dull, fallen, bald, and 

active) hair. Exclusion criteria when there is weight loss of more than 10% after adaptation period in 

the laboratory. 

The animals were divided into 3 groups of observations, each group consisting of 3 samples. 

Each sample will receive an anesthetic procedure with intravenous sodium pentothal (30mg / ml) 

and a second right lower tooth extraction premolar is performed. In the previous extraction socket 

filled with 10% aloevera aloe gel as much as 0.5ml, then inserted titanium implant on the distal 

socket (Treatment Group) and second left premolar tooth extraction and then immediately inserted 

titanium implant (Implant SA Osstem size 3.5 x 10, 4 x 10, Osstem Implant Co., Dong Yeonje-Gu 

Busan, Republic of Korea) without aloe vera extract gel (Control Group) on the distal socket. 

Immediate implants were inserted in accordance with the surgical sequence procedure of 

Osstem. In each group of samples, Group I analyzed the 14th day post insertion immediate implant, 

Group II for the 28th day of analysis and Group III for 56 day analysis. Prior to treatment, all 

experimental animals of mongrel dogs were adapted and maintained in animal experimental cages 

made of iron. Animal adaptation was performed for 7 days before treatment to condition animals in 

good health. Foods in the form of dog food diet. The temperature and humidity of the room are left 

in the natural range. In the manufacture of aloe vera extract, the material used is Aloe barbadensis 

Aloe vera leaves Miller (has been tested plant determination and approved officially part of 

BioFarmasi Post Graduate University of Hasanuddin Makassar). Making aloe vera extract using 

Maseration technique. Aloe vera (Aloe berbadensis miller) washed and weighed and then peeled and 

removed the meat, cut into 2x2x2cm in a form of dice, then weighed for clean weight. This washing 

process is done with the aim to remove dirt and bacteria found on the surface of aloe vera. 

Aloe is then immersed in a 96% ethanol solvent for 72 hours, every 24 hours filtered and 

taken that has been dissolved, the remaining aloe vera in the bottle is replaced with a new ethanol 

solution. After getting dissolved aloevera then put into the rotary evaporator to remove the 

remaining ethanol solution, for 6 hours, after that obtained aloe vera thick extract. To obtain 10% 

aloe vera gel 10ml used in this research is first aquades 8ml material is heated at 70-900C, then insert 

methyl paraben 0,2% until dissolve, then added hydroxyethylcellulose and carboxymethyl cellulose 

15% then homogenized at a rate of 1000rpm until a clear gel mass (base gel) is formed. At the base of 

the gel was then added another 15% glycerin material and homogenized again. After homogeneous 

base gel is allowed to be put at 30-400C, then added 1 gram of aloe vera viscous extract while 

homogenized to evenly in gel base. 

After 14 days in Group I sample then perform surgical procedures with pentothal sodium 

anesthesia (30mg / ml), surgical sutures were opened and tissue cuts were taken to remove the 
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implants and bone tissue around, after which the wound was sewn back. On day 28, surgical 

procedures were performed with sodium pentothal anesthesia (30mg / ml) in Group II sample and, 

as well as the 56th day, the same procedure was performed in Group III sample. The implant and the 

surrounding tissue of both groups were each control group and the treatment group (n = 3) removed 

from the sample periodontal tissue, cleansed in 4% neutral formaldehyde solution for 10 min, 

dehydrated by ethanol, then dried or vacuum. The implant samples taken were viewed using SEM 

with various magnifications (100x and 200x). 

Scanning electron microscopy (SEM) examination (Tescan VEGA 3, Tescan Orsay Holding, 

Kohoutovice, Czech Republic) was used as an Energy Dispersive Spectroscopy (EDS) analysis to see 

the elemental graphs contained. The following two-sided parameters were selected: mesial and distal 

and surface ratios. Three implants were chosen randomly for analysis. 

 

Data Analysis 

To test the normality of data then used Shapiro Wilk test. The ANOVA test and t-

independent test were used. Calculation of the average value of Energy Disperse Spectrum 

Examination namely calcium, phosphorus and calcium phosphorus ratio is also done to see the effect 

of adding aloe vera active ingredient on bone around implant. All examination results were recorded 

and data analysis using SPSS program version 24.0 (IBM Corp., Armonk, NY, USA). 

 

Ethical Aspects 

All procedures performed in this study were ethical and ethical clearance issued by the Ethics 

Commission Faculty of Dentistry University of Hasanuddin Makassar. 

 

Results 

On day 14 of observation the average calcium content was 19.00, phosphorus was 18.04 and 

Ca / P ratio 1.05. On day 28 the average calcium content of 20.11, phosphorus 17.49 and the ratio of 

Ca / P 1.15. On day 56 the average calcium content was 23.63, phosphorus 15.81 and the ratio of Ca 

/ P 1.57. There was an increase in the average of calcium levels, showed a significant difference 

(p<0.05). Calcium to Phosphorus ratio also increased showed significant difference. The average 

phosphorus level decreased in the series of day observation but with no significant difference (Table 

1 and Figure 1). 

 

Table1. Comparison of calcium, phosphorus and calcium to phosphorus based on treatment days. 
Days of Observation Calcium 

Mean ±  SD 

Phosphorus 

Mean ±  SD 

Ca/P Ratio 

Mean ±  SD 
14 
28 
56 

19.00±1.78a 

20.11±1.92ab 

23.63±5.01ac 

18.04±0.41a 

17.49±0.75a 

15.81±2.71a 

1.05±0.10a 

1.15±0.15ab 

1.57±0.59ac 
    

p-value 0.034 0.120 0.018 
Repeated Anova; Value p≤ 0.05: Significant. 
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Figure 1. A: Levels of calcium and phosphorus in the control group EDS and aloevera group day 14. B: 
Levels of calcium and phosphorus on the control group EDS and aloevera group day 28. C: Levels of 
calcium and phosphorus on the control group EDS and aloevera group day 56. 
 

The mean of calcium levels in the control implant group was 18.47, phosphorus 18.11 and Ca 

/ P ratio 1.02 (Table 2). In the group of implants in the socket filled with aloe vera extract the 

average calcium was 23.35, phosphorus 16.11 and the ratio of Ca / P 1.50. The calcium levels show a 

significant difference between the control implant group and the treatment implant group, as well as 

in the Ca / P ratio show significant differences between the two groups (p<0.05). While the 

phosphorus level although there are differences but there was no significant difference in phosphorus 

levels between the Control implant group with the treatment implant group (Figure 2). 

 

Table.2 Comparison of calcium, phosphorus and Ca / P ratio between control group and treatment 
group. 

Groups Calcium 
Mean ±  SD 

Phosphorus 
Mean ±  SD 

Ca/P Ratio 
Mean ±  SD 

Control 
Aloevera 

18.47±0.78a 
23.35±3.70ab 

18.11±0.27a 
16.11±2.13a 

1.02±0.45a 
1.50±0.45ab 

p-value 0.022 0.069 0.049 
Repeated Anova; Value p≤ 0.05: Significant. 
 

Table 3 shows the comparison of calcium, phosphorus and Ca / P ratio by observation day in 

the control group is seen on the day 14, the mean calcium concentration was 17.63, phosphorus 18.20 

and Ca / P 0.97 ratio. On day 28 the average calcium was 18.50, phosphorus 18.07 and Ca / P ratio 

1.02. On day 56 the average calcium was 19.30, phosphorus 18.08 and Ca / P ratio 1.07. Calcium 

levels increase with increasing days of observation, while phosphorus levels decrease, Ca / P ratio 
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also increases. The calcium level and phosphorus levels of the control group show no significant 

differences in each series of observation days. However, Ca / P ratio shows significant difference 

(p<0.05). 

 

 
Figure 2. Comparison of calcium, phosphorus and calcium-phosphorus ratio between control implants 

group and treatment implant group. 
 
 
Table 3. Comparison of calcium, phosphorus and Ca / P ratio by day of observation in the control 
implant group. 

Days of Observation Calcium 
Mean ±  SD 

Phosphorus 
Mean ±  SD 

Ca/P Ratio 
Mean ±  SD 

14 
28 
56 

17.63±0.13a 
18.50±0.78a 

19.30±0.50a 

18.20±0.35a 
18.07±0.50a 

18.08±0.50a 

0.97±0.11a 
1.02±0.00ab 

1.07±0.00ac 

    

p-value 0.07 0.936 0.007 
Repeated Anova; Value p≤ 0.05: Significant. 
 

Table 4 shows the increasing levels of calcium in the observed series of days, while the 

phosphorus level decreases, the Ca / P ratio increases. Comparison of calcium, phosphorus and Ca / 

P ratio according to observation day on treatment implantation group is seen on day 14 mean 

calcium level was 20.37, phosphorus level 17.88 and ratio of Ca / P 1.14. On the day 28 the average 

calcium content was 21.73, the phosphorus was 16.91 and the ratio of Ca / P was 1.29. On day 56 the 

average rate of calcium was 27.96, phosphorus was 13.54 and the ratio of Ca / P was 2.07 (Figure 3). 

The values of calcium, phosphorus and Ca / P ratio of the treatment implants group show significant 

differences on each observation day (p<0.05). 

 
Table 4. Comparison of calcium, phosphorus and Ca / P ratio by observation day in the aloevera-
injected implants group  

Days of Observation Calcium 
Mean ±SD 

Phosphorus 
Mean ±SD 

Ca/P Ratio 
Mean ±SD 

14 
28 
56 

20.37±1.41a 

21.73±0.81ab 

27.96±0.34ac 

17.88±0.53a 

16.91±0.59ab 

13.54±1.15ac 

1.14±0.05a 

1.29±0.00ab 

2.07±0.15ac 
    

p-value 0.009 0.011 0.021 
Repeated Anova; Value p≤ 0.05: Significant. 

18,47 
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16,11 

1,02 1,5 
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10 
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Figure 3. Comparison of calcium, phosphorus and calcium-phosphorus ratio between controls implants 

group and treatment implant group on daily observation. 
 

Discussion 

This study was done to analyze the average value of calcium and phosphorus levels and their 

ration after the installation of immediate implant on fresh sockets that were not filled with 10% aloe 

vera gel extract and immediate implant in fresh socket filled with 10% aloe vera gel extract. Analysis 

of calcium, phosphorus and ration levels with EDS using Scanning Electron Microscopy (SEM). 

This histomorphometric SEM evaluation can also analyze Bone to Implant Contact (BIC) and is 

defined as the most common method in most studies as a standard procedure for evaluation of bone 

formation on the surface of the implant. Specifically, differences in BIC values and calcium mineral 

content, bone phosphorus between treatment and control surfaces were statistically analyzed to 

compare the osteogenic potential of the implant surface [23]. 

The success of dental implants to last a long time depends very much on the 

osseointegration process that occurs. Among the several parameters that influence the success of the 

implant, the surface between the implant and bone plays an important role in prolonging the 

implant's endurance and in enhancing the function of the prosthesis [24]. The interaction 

mechanisms that occur in the area between the implant and the surrounding tissues show that the 

composition, surface energy, and surface impurity of the implant material greatly determine the 

implant performance in the tissues of the osseointegration, and that the surface of the implant 

material must be bioactive [25]. 

Through various studies known aloe vera has 11 useful contents. Some of them are amino 

acids, anthraquinones, enzymes, hormones, minerals, salicylic acid, sterols, monosaccharides, 

polysaccharides and vitamin [26]. Mineral content of aloe vera, including calcium, phosphorus, iron, 

sodium, magnesium, manganese, copper, and zinc. Based on the research, enzymes owned by aloe 

vera include amylase, catalase, cellulose, carboxypeptidase, carboxyelolase, phosphatase, lipase, 

nucleotidase, alkaline, and proteolitase [26]. The concentration of Calcium (Ca) in aloe vera (ppm) is 

458.00 and Phosphorus (P) 20.10. References used in this study is aloevera extract gel with a content 

17,63 18,5 
19,3 

18,2 18,07 18,08 

0,97 1,02 1,07 

20,37 
21,73 

27,96 

17,88 
16,91 

13,54 

1,14 1,29 2,07 

0 

5 

10 

15 

20 

25 

30 

14th Day 28th Day 56th Day 

Ca Control P Control Ratio Control 

Ca Aloe vera P Aloe vera Aloe vera Ratio 



Pesq Bras Odontoped Clin Integr 2018, 18(1):e4101 

 
9 

of 10%, based on previous research that application of 10% aloe vera substrate for 1 day can decrease 

inflammatory rate [27]. 

After tooth extraction will occur trauma and inflammation, glucomannan and giberrelin in 

aloe vera will stimulate increased fibroblast proliferation and accelerate wound healing with 

epithelial cell proliferation and prevent infection [28]. Then when the implant is placed inside a 

tooth extraction socket by using a drilling device occurs the process of osteoclastogenesis. The 

osteoclastogenesis of osteoclast deferenceation and the activation of a combination of costimulatory 

molecules, M-CSF (Macrophage Colony stimulating factor) and RANKL (Receptor Activator of 

Nuclear factor κB Ligand), ie osteoclast precursors replicate and induce RANK in inflammatory 

conditions produced by cells B and T lymphocytes [29]. In this condition the role of aloe emodin 

and antraquinones in Aloe vera is to prevent inflammation, thereby decreasing osteoclastogenesis, 

thus will not occur bone resorption of bone cells. 

Another role of aloe vera in preventing inflammation and decreasing osteoclastogenesis is in 

the occurrence of bleeding, homeostasis, and the formation of fibrin blood clots on the surface of bone 

tissue during the implant placement process [30]. The first cells that appear on the surface of the 

biomaterial during contact with blood (adsorption), coagulation, and fibrinolytic phases are platelets, 

monocytes, and polymorphonuclear granulocytes and erythrocytes. The level of calcium in the blood 

plasma will be maintained by the mechanism of homeostasis at this stage [31]. 

The process of osseointegration or bone formation of interface between the surfaces of the 

implant is called osteogenesis or ossification. In osteogenesis the development of bone precursor cells 

is divided into developmental stages: Mesenchymal stem cells, osteoprogenitor cells, pre-osteoblasts, 

osteoblasts and mature osteocytes. After the osteoprogenitor cells form the osteoblastic line, then 

proceed with three stages of development of cell differentiation ie proliferation, maturation matrix, 

and mineralization. At the time of osteoblast differentiation this growth hormone VEGF induces 

new capillary formation [32-34]. Alkalyne Phosphatase (ALP) is considered an early marker of 

osteoblast differentiation and induces mineralization [35]. At the time of maturation the OPN 

matrix works by connecting the hydroxyapatite crystals with the bone matrix, at the same time the 

blood vessels of the havers system transport phosphorus and calcium to the matrix so that the bone 

matrix becomes hard. OPN and BSP are the major non-collagen proteins that play an important role 

in bone. Acemannan as polysaccharide in aloe vera significantly stimulates BMSC proliferation, by 

inducing BMSC differentiation and improving VEGF, BMP-2 regulation in extracellular matrix 

synthesis, and mineral deposition [17]. The process of remodeling and functioning of mineral 

homeostasis, especially calcium and phosphorus in the bones, among others, is influenced by 

hormones. Steady plasma calcium levels will help to deposit calcium in bone [36]. Calcium minerals 

in aloe vera play a role in the implant osseointegration process by inducing active bone apposition on 

the surface of the implant in the medullary space so that the bone component becomes denser. 

In the case of osseointegrated implants, high-resolution microscopic results show the inter-

facial zone of afibrilar at the bony-implant interface, where it appears that mineralization in tissues 
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generally does not directly touch biomaterials. The intercellular layer is rich in non-collagen 

proteins as well as certain plasma proteins. The new bone-titanium interface presents a thin layer of 

proteoglycans and glycoprotein [24]. In the tissue around the implant the content of bioactive 

materials in aloe vera added to the socket after tooth extraction causes certain biological reactions, 

thus promoting the acceleration of the unification process between the implant and the bone. The 

minerals of calcium and phosphorus in aloe vera form strong bonds with adjacent tissues, and as 

biomaterials support the association with bone tissue through bridge calcium and phosphorus. 

In this study calcium levels increased significantly with everyday observations, both in the 

control group and in the treatment group. Similarly, the comparison of elevated levels of calcium 

between the control group and the treatment group also increased significantly. Phosphorus levels in 

the statistical analysis were not significantly different, with levels declining as the day of observation 

increased, which could be explained by a positive Ca / P ratio as a sign of bone ossification. In the 

control group, the immediate implant group in which the sockets were not added aloe vera extract 

gel, increased levels of calcium and decreased phosphorus levels were statistically insignificant. This 

is different from the treatment group i.e the immediate implant group in the sockets added aloevera 

extract gel that the calcium level increases and the phosphorus level decreases and is statistically 

significant. The ratio of Ca / P in all groups also experienced a significant increase. In the control 

group the value of Ca / P ratio at day 56 of observation was 1.07, in treatment group value of Ca / P 

ratio 2.07. In the treatment group the ratio of calcium to phosphor has a statistically significant 

difference (p<0.05). This calcium to phosphorus (Ca / P) ratio data yields a Ca = 2.07 P ratio. The 

assumption of calcium levels increased 2 times from the levels of phosphorus. This study is in 

accordance with the report of the European Food Safety Autority, which reported the ratio of 

calcium and phosphorus plasma to bone formation in the range of 1.5: 1 34. While in the control 

group the ratio of Ca / P ratio of only 1.07 on day 56 indicated that there is a significant bone 

formation [37]. 

 

Conclusion 

The addition of 10% aloe vera gel in post-extraction syringes installed in immediate implants 

can increase calcium levels in bone and significantly increase the Calsium / Phosphor ratio on the 

surface of the implant as a marker of bone formation and faster osseointegration occurrence. 

 
References 

1. Grunder U, Polizzi G, Goené R, Hatano N, Henry P, Jackson WJ, et al. A 3-year prospective multicenter 
follow-up report on the immediate and delayed-immediate placement of implants. Int J Oral Maxillofac 
Implants 1999; 14(2):210-6. 
2. Botticelli D, Berglundh T, Lindhe J. Hard-tissue alterations following immediate implant placement in 
extraction sites. J Clin Periodontol 2004; 31(10):820-8. doi: 10.1111/j.1600-051X.2004.00565.x. 
3. Waasdorp JA, Evian CI, Mandracchia M. Immediate placement of implants into infected sites: a systematic 
review of the literature. J Periodontol 2010; 81(6):801-8. doi: 10.1902/jop.2010.090706. 
4. Bodner L, Kaffe I, Littner MM, Cohen J. Extraction site healing in rats. A radiologic densitometric study. 
Oral Surg Oral Med Oral Pathol 1993; 75(3):367-72. 



Pesq Bras Odontoped Clin Integr 2018, 18(1):e4101 

 
11 

5. Cohen N, Cohen-Lévy J. Healing processes following tooth extraction in orthodontic cases. J Dentofacial 
Anom Orthod 2014; 17(304):1-21. doi: 10.1051/odfen/2014006. 
6. Kasugai S, Todescan R Jr, Nagata T, Yao KL, Butler WT, Sodek J.. Expression of bone matrix proteins 
associated with mineralized tissue formation by adult rat bone marrow cells in vitro: Inductive effects of 
dexamethasone on the osteoblastic phenotype. J Cell Physiol 1991; 147(1):111-20. doi: 
10.1002/jcp.1041470115. 
7. Kapinas K, Delany AM. MicroRNA biogenesis and regulation of bone remodeling. Arthritis Res Ther 2011; 
13(3):220. doi: 10.1186/ar3325. 
8. Bonjour JP. Calcium and phosphate: A duet of ions playing for bone health. J Am Coll Nutr 2011; 30(5 Suppl 
1):438S-48S. 
9. Frenkel SR, Simon J, Alexander H, Dennis M, Ricci JL. Osseointegration on metallic implant surfaces: 
effects of microgeometry and growth factor treatment. J Biomed Mater Res 2002; 63(6):706-13. doi: 
10.1002/jbm.10408. 
10. Nazirkar G, Singh S, Dole V, Nikam A. Effortless effort in bone regeneration: A review. J Int Oral Health 
2014; 6(3):120-4. 
11. Kalfas IH. Principles of bone healing. Neurosurg Focus 2001; 10(4):E1. doi: 10.3171/foc.2001.10.4.2. 
12. Steinemann S. The Properties of Titanium in oral Implantology. In: Schroeder A, Sutter F, Buser D, 
Krekeler G (Eds.). Oral Implantology. New York: Thieme Medicd Publishers, 1996. pp 36-58. 
13. Misch CE. Dental Implant Prosthesis. 2.nd ed. St. Louis: Mosby, 2005. 656p. 
14. Varoni EM, Iriti M, Rimondini L. Plant product for innovative biomaterials in dentistry. Coatings 2012; 2: 
179-94. doi:10.3390/coatings2030179. 
15. Ariyani E, Khoswanto C. The use 90% Aloe vera freeze drying as modulator a collagen density in 
extraction socket of incicivus cavia cabaya. Dental J 2008; 41(2):74-6. 
16. Klein AD, Penneys NS. Aloe vera. J Am Acad Dermatol 1988; 18(4 Pt 1):714-20. 
17. Boonyagul S, Banlunara W, Sangvanich P, Thunyakitpisal P. Effect of acemannan, an extracted 
polysaccharide from Aloe vera, on BMSCs proliferation, differentiation, extracellular matrix synthesis, 
mineralization, and bone formation in a tooth extraction model. Odontology 2014; 102(2):310-7. doi: 
10.1007/s10266-012-0101-2. 
18. Saeed MA, Ahmad I, Yaqub U, Akbar S, Waheed A, Saleem M, et al. 2003. Aloe vera: A plant of vital 
significance. Science Vision 2003; 9(1-2):1-13. 
19. Moore TE. Aloe vera: Its potential use in wound healing and disease control in oral conditions. Available 
at: www.iasc.org/moore.html. [Accessed on 2017 Dec 12]. 
20. Kim JY, Cheon YH, Kwak SC, Baek JM, Yoon KH, Lee MS, Oh J. Emodin regulates bone remodeling by 
inhibiting osteoclastogenesis and stimulating osteoblast formation. J Bone Miner Res 2014; 29(7):1541-53. doi: 
10.1002/jbmr.2183. 
21. Jatnika A, Saptoningsih I. Meraup Laba dari Lidah Buaya. Jakarta: Agro Media Pustaka. 2009. pp. 1-26. 
22. Goldstein J, Newbury DE, Joy DC, Lyman CE, Echlin P, Lifshin E, et al. Scanning Electron Microscopy 
and X-ray Micronalysis. 3.rd ed. New York: Plenum Press, 2003. 
23. Botticelli D, Berglundh T, Lindhe J. Hard-tissue alterations following immediate implant placement in 
extraction sites. J Clin Periodontol 2004; 31(10):820-8. doi: 10.1111/j.1600-051X.2004.00565.x. 
24. Anil S, Anand PS, Alghamdi H, Jansen JA. Dental Implant Surface Enhancement and Osseointegration. In: 
Turkyilmaz I. Implant Dentistry - A Rapidly Evolving Practice. Rijeka: InTech, 2011. pp. 86-90. 
25. Subhaini EH. [Perlakuan pada permukaan titanium implan untuk mendapatkan osseintegrasi]. Dentika 
Dent J 2008; 13(1):28-32. 
26. Gupta KV, Malhotra S. Pharmacological attribute of Aloe vera: Revalidation through experimental and 
clinical studies. Ayu 2012; 33(2):193-6. doi: 10.4103/0974-8520.105237. 
27. Juniastuti M, Ekaputri S. [Perbandingan efek anti inflamasi substrat  lidah buaya 10% dengan substrat 
lidah buaya 25% selama 1 hari]. Indon J Dent 2005; 12(3):185-7. 
28. Sajjad A, Sajjad SS. Aloe vera: An ancient herb for modern dentistry - A literature review. J Dent Surg 
2014; Article ID 210463. doi: 10.1155/2014/210463. 
29. Lorenzo J, Horowitz M, Choi Y. Osteoimmunology: Interaction of the bone and immune system. J 
Endocrine Review 2008; 29(4):403-40.  doi: 10.1210/er.2007-0038. 
30. Kyung TW, Lee JE, Shin HH, Choi HS. Rutin inhibits osteoclast formation by decreasing reactive oxygen 
species and TNF-α by inhibiting activation of NF-κB. Exp Mol Med 2008; 40(1):52-8. doi: 
10.3858/emm.2008.40.1.52. 



Pesq Bras Odontoped Clin Integr 2018, 18(1):e4101 

 
12 

31. Adam AM, Achmad MH, Fahruddin AM. Efficacy of mouthwash from aloe vera juice after scaling 
treatment on patient with gingivitis: A clinical study. Pesq Bras Odontoped Clin Integr 2018; 18(1):e3959. doi: 
0.4034/PBOCI.2018.181.32. 
32. Deckers MM, Karperien M, van der Bent C, Yamashita T, Papapoulos SE, Löwik CW. Expression of 
vascular endothelial growth factors and their receptors during osteoblast differentiation. Endocrinology 2000; 
141(5):1667-74. doi: 10.1210/endo.141.5.7458. 
33. Achmad H, Khairunnisa P, Mardiana, Auliya AK. Potentially of extracted Papua’s Anthill (Myrmecodia 
Pendans) as antitumor to emphasis the expression of vascular endothelial growth factor cell Burkitt’s 
Lymphoma cancer. Asian J Microbiol Biotech Env Sci 2018; 201(1):108-12. 
34. Achmad H, Supriatno, Singgih MF, Hendrastuti H. Akt signal transduction pathways and nuclear factor-
kappa B (NF-κB) transcription as a molecular target of oral tongue squamous cell carcinoma (SP-C1) using 
Papua’s Anthill plant (Myrmecodia pendans). Pak J Biol Sci 2016; 19(8-9):323-30. doi: 
10.3923/pjbs.2016.323.330. 
35. Lecoeur L, Ouhayoun JP. In vitro induction of osteogenic differentiation from non-osteogenic mesenchymal 
cells. Biomaterials 1997; 18(14):989-93. doi: 10.1016/S0142-9612(97)00025-2. 
36. Cunningham JG. Textbook of Veterinary Physiology. Philadelphia: Saunder, 1992. pp. 416-423. 
37. European Food Safety Autority. Opinion of the scientific panel on dietetic products, nutrition and allergies 
on a request from the commission related to the tolerable upper intake level of phosphorus. EFSA J 2005; 
233:1-19. 


