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Abstract. Intra-pocket drug delivery systems using nanofiber technologies are made from biocompatible materials, such as those derived from chemical or herbal polymers, like Moringa oleifera Lam (MOL). Beta-carotene, protein, calcium, potassium, and antioxidant substances have osteoprotective effects that are beneficial for osteogenesis. The proliferation of osteoblasts in osteogenesis is an important process. MG-63 osteoblasts are cell lines with prototype properties of human osteoblast cells and have been widely used in biomaterials testing. This study aimed to determine the effect of nanofiber with 0.1% MOL extract on osteoblast proliferation in the osteogenesis process (Study on Osteoblast Cell Line MG63). Methods: Nanofiber PVA-Kitosan-MOL and nanofiber PVA-Kitosan was made using the electrospinning method. The subjects studied were MOL 0.1%, Nanofiber PVA-Chitosan, and Nanofiber MOL 0.1%. Observations were made 24, 48, and 72 hours after incubation, seeded into 9 well for each groups. Medium were removed then MTT procedure were performed. The cells were incubated overnight, then read using an ELISA plate reader. Result: Proliferation of MG63 osteoblast cell line increased from incubation 24 hours, 48 hours, and 72 hours in nanofiber with 0.1% Moringa oleifera Lam extract. The highest proliferation of the MG63 osteoblast cell line were incubated at 72 hours. The result were converted by proliferation percentage. Nanofiber with 0.1% Moringa leaf extract increased the proliferation of osteoblasts cell line MG63.
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introduction

Chronic periodontitis is defined as an inflammatory disease in the soft tissues around the teeth, progressive loss of connective tissue, and bone loss. Gram-negative bacterial stimulation in periodontitis leads to an increased process of activation of osteoclast cell function and a decrease in the number of osteoblasts. If the resorption process is out of control, the alveolar bone supporting the tooth will decrease and cause tooth shake, pain, and tooth loss from the socket 1.
Bone integrity and function was influenced by the balance between osteoblasts and osteoclasts. These two cells are a major factor involved in the process of bone remodeling or osteogenesis 2 The process of bone formation (osteogenesis) is the process of forming new bone by a cell called osteoblasts3. Osteoblasts are responsible for bone formation, while osteoclasts are responsible for bone resorption processes4. The process of proliferation and differentiation of osteoblasts is an important factor in bone osteogenesis. Proliferation is the process of tissue growth with the addition of cell numbers as well as the addition of cell size and substance in the cell 5. The process of proliferation and differentiation of osteoblasts is based not only on the passage of time but also regulated by extracellular matrix, hormonal influences, or mechanical stimuli 6.
Various methods are attempted in the prevention and treatment of periodontal disease, including oral hygiene, gingival irrigation, mechanical therapy, oral disinfection, host modulation and antimicrobial therapy. The therapeutic method is intended to control the bacteria present in the periodontal pocket. These drugs can be given either systemically or locally. Treatment using an intra-pocket ingredient that has a sustained release system has emerged as a new paradigm 7. In its development, there is an intra-pocket drug delivery system in the treatment of periodontal disease, one of which is nanofiber 8.
Nanofibers can be used inter alia for drug delivery applications, antibiotics, anticancer, protein, and plant extracts 9. The polymer that can be added in the nanofiber is chitosan. Chitosan has been extensively studied as a wound dressing material because it can serve as a trigger for proliferation, antibacterial agents, and macrophage activation. One suitable polymer to support the manufacture of nanofiber with electrospinning is Polyvinyl Alcohol (PVA). Polyvinyl Alcohol (PVA) is a polymer having advantages such as being electrospinnable, biocompatible and biodegradable 10.
Plant extract can be used as a constituent polymer in the manufacture of nanofiber, one of which is Moringa leaf extract. Moringa leaves (containing phytochemical substances that have antioxidant properties that can inhibit oxidative stress and its degenerative content 11. Moringa leaf is an excellent source of vitamin A (four times the amount of carrots), rich in vitamin C (seven times the amount of oranges), and is also a good source of B vitamins. The leaves are also a high source of calcium (four times that of milk), protein (twice the amount of milk), and potassium (three times of banana) The iron content in its leaves has been used to treat anemia in the Philippines Moringa leaves also contain high amino acids such as methionine and cystine Carbohydrate, fat, and low phosphorus content 12.
The results showed that Moringa leaf ethanol extract can improve the osteogenic differentiation ability of spinal cord is indicated by increased staining and Alkaline phosphatase activity (ALP) 13. The viability of electrospun nanoencapsulated Moringa leaf extract using electrospinning techniques with concentrations of 200ng / mL to 10,000ng / mL showed safe results in cells. Nanoencapsulated Moringa oleifera leaf extract, Moringa leaf extract concentration of 10μg / mL (0.1%) affects cell viability improvement. Increased osteogenic differentiation ability of Moringa leaf extract could potentially be utilized for bone regeneration in pre-clinical models and alternative bone treatment 11. Osteogenesis cell research, one of which is osteoblast cells, has used a cell model to compensate for primary cell supply, derived from healthy or sick 14. The cells used in this study were MG-63 osteoblast cells that were cell lines with prototype properties of human osteoblast cells and have been widely used in testing biomaterials 15.
METHODS
This research is an experimental laboratory research (in vitro). The influence variables are nanofiber (PVA-Chitosan) with 0,1% concentration of leaf morph leaf extract, Nanofiber (PVA-Chitosan), Morph Leaf concentration 0,1%, and observation time 24h, 48h, 72jam. The affected variable is the percentage of osteoblast cell proliferation. Controlled variables were Chitosan (2%) polymer concentration, PVA polymer concentration (10%), Moringa oleifera Lam 0,1% concentration, and solution viscosity (200-800 mPa s). 
the Leaf moringa nanofiber is made from mixing chitosan polymer and Polyvinyl Alcohol (PVA) with an addition of morph leaf extract material with a concentration of 0.1%. Making is done by electrospinning method to produce nanotubes collected from collectors. The proliferation of osteoblasts is calculated in percentages. The observations used the ELISA plate reader with MTT reagents assay by counting the number of dissolved formazan crystals produced by the viable cells with a wavelength of 550 nm. The absorbance data obtained is then converted into proliferation . The minimum sample size used in this study based on Federer's formula is 81 samples divided into 3 groups 16. 
the application for a letter of ethics of research ethics is addressed to the UGM Faculty of Law and Ethics Unit. It has been found that the elucidation of research ethics with No. 001237 / FKG-UGM / EC / 2017.  The leaves of fresh moringa are destroyed by blender with the addition of distilled water at room temperature, with a ratio of 1: 5. The extract was then placed on the stirrer for 30min at room temperature, then filtered using Miracloth and centrifuged for 10min at 3200g until a brown supernatant was obtained. The supernatant is then reflectorized to obtain a supernatant free of solids. 
Chitosan solution was prepared by dissolving chitosan with EDTA in distilled water with 2: 1 composition. A 10% PVA solution was prepared by dissolving the PVA in distilled water at 80 ° C and stirring for 4 hours. Chitosan solution mixed with PVA solution with ratio 30:70. Moringa leaf extract with a concentration of 0.10% was added to chitosan-PVA solution and stirred for 24 hours. The solution is then accommodated on a syringe connected with a 20Gauge needle (0.9mm diameter) with a 10kV power potential. Nanofiber is then collected from the collector. The distance between the needle and collector is 20cm, and the solution rate is 0.45ml / h. Morphological examination by looking at a PVA-Chitosan nanofiber and a 0.1% PVA-Chlorosan-MOL nanofiber under an electron microscope. Scanning Electron Microscope (SEM) Nanofiber PVA-Chitosan-MOL 0.1 shows relatively good picture, continuous, uniform fiber structure (no beads). According to Gibson et al. (1999) the resulting porosity state can support for biomedical applications. In the SEM image Nanofiber PVA-Chitosan seen the existence of grains (beads). Beads should be removed as it reduces the fiber surface area in use. Beads in chitosan nano can occur due to competition between viscosity changes and the conductivity of the solution during the electrospinning process 17. 
The viscosity of a 0.1% PVA-Chlorosan-Moringa solution was measured using a viscosimeter (Brookfield Digital Viscometer Model DV-E). The resulting viscosity of 303.33 mPa s and the resulting conductivity is 485μs / cm indicating that the solution has the appropriate properties and can be used for further research. Fourier FTIR analysis was performed using MB FT-IR horizon. FTIR uptake analysis was performed to determine the chitosan functional groups contained in Nanofiber PVA-Chitosan and Nanofiber PVA-Chitosan-Moringa 0.1%. The chitosan FTIR results that have been made support this study by showing the peaks representing the functional groups present in chitosan. This study used MG63 osteoblast cells with MTT calculations. Cells are put into conical. The α-MEM 1000μL medium is added and aspirated. Cells are fed into well plate 96 as much as 100μL with a density of 5x103sel / well. The number of wells used in the study was 81 well divided into 3 groups, the treatment group extract of 0.1% Moringa leaf, the nanofiber treatment group (PVA-Chitosan), nanofiber (PVA-chitosan-moringa 0.1%). The absorbance data obtained is then converted into proliferation percentage 18.  The data obtained in the observation is quantitative data scale. The first test is a test of normality and homogenity. The data obtained were not normalized and not homogeneous followed by non-parametric analysis of Friedman and post hoc test.
RESULTS
Research on the effect of nanofiber with Moringa oleifera Lam extract 0.1% on osteoblast proliferation (Study on Osteoblast Cell Line MG63) has been done. The proliferation of osteoblasts is expressed in the percentage of osteoblast proliferation.
TABLE 1. Comparison of Average and Standard Deviations Percentage of Osteoblast Proliferation in Moringa Groups, Nanofiber PVA-Chitosan, and Nanofiber PVA-Chitosan-Moringa Based on Time 24, 48, and 72 hours
	Groups
	n
	Mean + Standard Deviation 

	
	
	24 hours
	48 hours
	72 hours 

	Moringa 
	9 
	105.89 +1.05 
	106.11 +5.11 
	97.44 1+4.09 

	Nanofiber 
	9 
	88.00 +3.97 
	88.11 +4.43 
	79.89 +4.08 

	Nanofiber_moringa 
	9 
	92.89 +3.26 
	94.22 +3.46 
	97.67 +9.58 


Notes : Moringa : Moringa leaf extract group (Moringa oleifera Lam.) 0.1% Nanofiber : PVA-Chitosan nanofiber group Nanofiber-Moringa : PVA-nanofiber group of Chitosan Moringa 0.1%

Based on Table 1, a graph of proliferative osteoblast cell comparison can be obtained between 0.1% maize leaf extract group, PVA-Chitosan nanofiber, and PVA-Chitosan-Moringa nanofiber based on the time of 24, 48, and 72 hours depicted in Figure 2. 
[image: ]
FIGURE 1. Comparison Graph of Cell Proliferation in Moringa Group, Nanofiber PVA-Chitosan, and Nanofiber PVA-Chitosan-Moringa Based on Time 24, 48, and 72 hours
The Saphiro-Wilk normality test showed that the mean osteoblast cell proliferation percentage had abnormal distribution in the Nanofiber PVA-Chitosan application group at 24 hours and Nanofiber PVA-Chitosan-moringa at 72 hours. This is indicated by a significance value less than 0.05 (p <0.05). From the Friedman test, p = 0.000 (p <0.05) showed that there was a difference of osteoblast cell proliferation containing 0,1% maize leaf extract, Nanofiber PVA-Chitosan and Nanofiber PVA-Chitosan-Moringa 0,1% at 24 hours, 48 hours, and 72 hours.
The proliferation of osteoblasts in the administration of Nanofiber PVA-Chitosan-Moringa 0.1% to MG-63 cells will increase at 24 hours, 48 hours, and 72 hours. In contrast to the provision of Nanofiber PVA-Chitosan and Moringa extract alone which only increased at 24 and 48 hours, after which it decreased. The increase in drug release nanofiber with the extract is due to the active ingredient bonded in the nanofiber through the polymer degradation process and the breakdown of the polymer bond to the electrospinning medium19. In PVA-Chlorosan-Moringa nanofiber the active substance is released slowly or gradually, aiming for longer discharge and prolong the action of the active substance. Most sustained release forms are designed so that the use of a single dose unit causes a release of some active substance immediately after its use, precisely producing the desired therapeutic effect gradually and continuously releasing a number of other active ingredients to maintain its level of influence over the period extended time 20.
Based on the observations found that moringa extract and PVA-Chitosan nanofiber showed increased osteoblast proliferation at 24 and 48 hours and then decreased at 72 hours. This is because of the burst release in the solution as well as the coefficient of the active substance which can cause rapid discharge due to thermodynamic imbalance20. The presence of a burst release causes negative effects such as local toxicity and thermodynamic systemic21.
The 0.1% leaf extract group resulted in decreased osteoblast cell proliferation at 72 hours. The properties of the directly extracted compounds cannot be fully utilized because of the sensitivity of the compounds to light and oxygen unless they are encapsulated in a biopolymer matrix11. Nanofiber PVA-Chitosan produces lower osteoblast cell proliferation at 24, 48, and 72 hours compared with Nanofiber PVA-Chitosan-Moringa 0.1%. It shows the effect of application of addition of 0.1% Moringa leaf extract material to osteoblast proliferation, both in extract and in nanofiber preparation. The presence of polyphenol compounds, especially quercetin, campeferol and ascorbic acid in leaves that potentially inhibit oxidative stress through direct or indirect path22. 
Flavonoids contained in Moringa leaves can affect the increase in Bone Morphogenetic Proteins (BMPs) that play a role in osteogenesis. The increased growth factor triggers cell signal transduction in Gap phase 1 in direct cell proliferation23. 
Nanofiber in this study using electrospinning technique. The electrospinning process is a mixing of different polymers, both synthetic polymers alone and commibially with natural proteins will enhance the mechanical integrity and dimensional stability of the spun mesh 24. The scaffold material produced by nanofiber can cover a large surface area that can support cell growth 9. 
There were differences in osteoblast proliferation between treatment groups at 24 hours, 48 hours and 72 hours of incubation. 0.1% Morphite leaf extract, PVA-Chitosan nanofiber, Nanofiber PVA-Chitosan-Moringa 0.1% have been able to trigger osteoblast cell proliferation in 24 hours incubation and an increase from 36 to 72 hours. This is because of the log phase which is the phase of the exponential increase in the number of cells 25. Peak proliferation occurs at 72 hours and will decrease thereafter. The revelation was consistent with the results of the study showing the peak proliferation in an application of 0.1% maich leaf extract, Nanofiber PVA-Chitosan, Nanofiber PVA-Chitosan-Moringa 0.1% occurred at 72 incubation hour 26,27.
CONCLUSION
Based on the research that has been done can be concluded: Nanofiber Moringa leaf extract (Moringa oleifera Lam.) 0.1% increase the proliferation of MG63 cell line osteoblasts. The advice given is to be continued for in vivo research with experimental animals against nanofiber containing Moringa oleifera 0.1%.
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