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Abstract 
The demands for natural based wound healing dressing are more in need during these days. There is also a room to improve upon currently on the market as it is either lacks the degradation and/or slow in healing practice. In this research work bamboo yarn have been used to produce single jersey knitted fabric with three variable stitch length. Next the bulk sized aloe Vera is converted to nano size by mechanical grinding method. Then the developed knitted samples are coated with nano sized aloe Vera. After coating the developed samples are loaded with drug (Epidermal Growth Factor). Scanning electronic microscope (SEM) was used to observe the morphology of developed wound dressing for process versatility and the highly specific surface area. Knitted samples loaded with rhEGF were applied over the wound surface and the wound closure was studied in equal interval of days. The formation of zone of inhibition in antibacterial test and wound closure rate in In Vivo evaluation reveals that a specified composition of natural extracts of aloe vera enhanced with rhEGF reveals that coated fabric samples exhibits good antibacterial property and higher rate of wound healing nature. Hence therefore these coated fabrics can be suitable for faster wound healing process. It offers a very attractive opportunity for producing a variety of medical products with great potential for bio medical end uses due to its superior biocompatibility.
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I. Introduction
With growth of industrialization and usage, there has been a rapid growth in different pathogens. Humans have become a prime victim of these pathogens causing several malignant wound in them (Wollina, et al., 2003; Shanmugasundaram and Gowda, 2011; Prasetyono, 2009). To cope with this situation, there has been a growing concern among consumers for clean and hygienic products for wound healing (Leung et al., 2011). As textiles are one of the most important commodity products in daily life which are also prone to base material to be used as barrier with bacterial attack (Bhuvanesh, et al., 2010). Nano aloe vora can be incorporated by the agent treated on the textiles during a finishing process i.e. surface treatment of the fabric. A lot of research works (Khorasani, et al., 2009; Anjum, et al., 2016; Pereira and Bartolo, 2016; Choi et al., 2001) have been carried out on aloe vora finishing of textile (Heggers, et al., 1996). Thus there has been a growing tendency to produce bamboo fibres in wound healing but it still at the initial stage (Bhuvanesh, et al., 2010). Bamboo fibers are enhancing the antibacterial property (Prasetyono, 2009).
Aloe vera has been used for many centuries for its curative and therapeutic properties and although over 75 active ingredients from the inner gel have been identified, therapeutic effects have not been correlated well with each individual component (Ramesh, et al., 2017).
Aloe vera has been used for traditional medicine for a long time. It is consider as one of the most recognizable herbs in the world and the medicinal part is the succulent leaves. Dry Aloe gel, leaf juice, fresh or leaf gel, obtained by breaking or slicing a leaf, are principally used in natural medicine. A topical skin gel provides wonderful healing support for the skin (Sowrov and Alam, 2018; Qadir, 2009). Aloe vera contains many important nutrients for the body, such as amino acids, B vitamins, and other nutrients that support general health (Reynolds and Dweck, 1999). It also has pharmacological properties including wound healing, antioxidant, antibacterial, antifungal, and immunomodulating effects. Although burn wound healing is one of major indications of aloe vera gel use in several animal and clinical studies, few studies have compared the efficacy of this gel with SSD in the treatment of wound (Sowrov and Alam, 2018). 
In this study, single jersey knitted fabric was produced using and coated with different proportions of aloe vera along. The ability of the antimicrobial and in vivo evaluation was also studied.

II. Methodology
A. Fabric preparation
Knitted fabric was produced with half and full needle mechanism by using 26/1 Ne and 30/1 Ne 100% bamboo yarn. For this purpose a knitting machine was used which has 4.5 inch diameter with 64 needles capacity. 2.5 gauge is considered for knitting of fabrics. 
The fabric were observed under a PROJECTINAD MM 2000 digital microscope and the images obtained are shown in (Figure 1).
B. Scouring bleaching and sterilization
Scouring bleaching and sterilization The knitted fabrics were scoured for removing natural impurities using 3 g/L Na2 CO3, 5 g/L NaOH, 2 g/L detergent in presence of 1 g/L wetting agent and 1 g/L sequestering agent at 90° C for 60 minutes with 1:20 MLR (material liquid ratio). The bleaching process was carried out by 5 g/L H2 O2 , 0.5 g/L Stabilizer and 3 g/L Na2 CO3 with 1:20 MLR at 90° C for 60 minutes. After that the sterilization process was carried out at 134°C and 15 atmospheric pressure for 20 minutes.
Table 1. 
Sample Preparation for the study

	Aloe Vera (w/v)
	EGF (mg)

	30
	10

	50
	10

	75
	10


C. Method of Coating 
The knitted fabric that is to be coated is pre treated in an alkaline medium (NaOH) at 1200 C for 10 minutes. Using Aloe vera nano particle was applied onto knitted fabric using pad-drycure method with drying in room temperature and then curing at 1200C for about 2 minutes. 
D. Incorporation of rhEGF on the coated fabric

Incorporation of rhEGF on the coated fabric The predetermined EGF (Table 1) was dissolved in 100 ml of distilled water and constant stirring was carried out for 10 mins. Then the developed fabrics were coated with rhEGF as described in Table 1.

E. Antibacterial Test
Antibacterial efficacy was assessed using AATCC 147 standards. The coated fabric samples were tested for antibacterial activity against Gram-negative (Escherichia coli) and a Gram-positive bacteria (Staphylococcus aureus). The line of incubation of antimicrobial agent was shown by the presence of growth inhibition zones measured by using MullerHinton (HiMedia).

F. Scanning Electron Microscopy 

Surface Morphology and cross – section of the coated samples were studied by scanning electron microscope (SEM, JEOL, JSEM-6390LV, Japan).

G. Wound Creation

Male Wistar Albino rats were used for the study. Animals weighing about 200 ± 50 g were selected for the animal models. All animal procedures were according to guidelines of the Committee for the Purpose of Control and Supervision of Experiments on Animals and Institutional Animal Ethics Committee (IAEC). Hair – removal cream was used to shave the skin of the animal and cleaned with ethanol (98 % concentration). A full – thickness wound was created and size of the wound was approximately 2.45 cm long and 1 cm wide. Wounds were created in group 1 and no treatment was done on it. For group 2 rats wounds were created and treated with the commercially available drug Povidone-Iodine (PVP-I) for every two days. In group 3, wounds were created and treated with control group (coated fabric) for every 3 days. In the remaining 3 groups wounds were created and treated every 3 days with the developed wound dressing samples. 

III. Results and Discussion
Two gauge knitted bamboo fabric was produced by changing coating nature of aloe vera.
A. Morphological study of the coated fabrics 

The morphology of the coated fabric samples were studied using SEM. The images shown in Figure 1. The extent of penetration of extract coated on the fabric reveals that the different extracts prepared coated were penetrated interior into the fabric which plays a major role in wound healing property of the developed wound dressing material.
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Fig.1. SEM micrograph of the coated Bamboo fabric

A. Antibacterial Test 
The developed knitted fabric was subjected to test antimicrobial efficacy against Escherichia coli and Staphylococcus aureus through agar diffusion test method. The samples were grouped in the way that group 1 was untreated fabric, group 2 was fabric treated with the commercially available drug Povidone-Iodine (PVP-I) (Control Group) and group 3, 4 and 5 (already named as KA 30, KA 50 and KA 75 respectively) were fabrics coated with the ratio mentioned in Table 1.  
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Fig. 2. Antimicrobial Activity
The comparative analysis of the test results of antibacterial activity is shown in the Fig. 2. The zone of inhibition is high against Escherichia coli and Staphylococcus aureus in the sample KA 75 which is about 24 mm and 22 mm after 24 h of inhibition. From the results it is observed that as content of aloe vera and rhEGF increases, the zone of inhibition also increases. The result also gives way to understand that the aloe vera coated and rhEGF enhanced fabrics can be used as a wound dressing with antibacterial properties.
B. Wound closure in rats 

In open wound-healing tests, full-thickness wound was made on the back of each rat. Fig. 3. & Fig. 4. shows representative animals from each group (wound without treatment, commercial product, KA 30, KA 50 and KA 75) on 2nd, 5th, 7th, 10th, and 15th days after grafting. Among these dressings, the wound area treated by KA 75 seemed to be smaller than other samples at different days after inflicting wound. 
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Fig.3. Sample wound size reduction
Fig.4. depicts the wound closure rates of wounds treated with that aloe vera. Fig. 3. shows the wound contraction after 0, 2nd, 5th, 7th, 10th, and 15th day, a significant increase in the rate of wound closure in the KA 75 when compared to the commercial product. Compared with other groups, the wound treated with KA 75 exhibited fastest wound closure.
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Fig. 4. Percentage of wound size reduction.

IV. Conclusions
In this research, aloe vera coated bamboo knitted fabric show excellent antibacterial properties. The knitted fabrics prepared with 75% proportion of nano aloe vera impregnated bamboo fabric exhibit bacterial colony reduction of 90% or more. The proportion of bamboo coated aloe vera is the most dominant factor influencing the antibacterial properties of knitted fabrics. This research investigated the effect of bamboo coated aloe vera fabric on the wound-healing process by using rats. The feasibility of prepared bamboo coated aloe vera and its controlled rate of drug release is investigated and the results are shown in in vivo models using Wistar Albino rats. The results establish that the bamboo coated aloe vera can promote the healing process and recovery of deep type of wound in rats. The application of this bamboo coated aloe vera would be advantageous in the context of tissue engineering, especially on wound. This work serves as a foundation for future long-term research on bamboo coated aloe vera as tissue engineering-based wound dressing and it was also found that the bamboo coated aloe vera dressing had a synergitic effect in accelerating wound closure with improved quality of healed skin. 
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