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Abstract 

This research aims to determine batik mask models made from anti-bacterial 

cotton fabric that serves to filter particles, and droplets of COVID-19 unless the 

mask also serves as a fashion. The research method used is a design method with 

anthropometric and ergonomic approaches. Data collection using observation 

and documentation techniques. The technology of making batik masks 'Garuda 

Kuat' is done through two steps; First, make the batik motif design 'Garuda Kuat' 

with a symbolic background of local culture. Both batik cloth and Vaseline are 

combined with intrageneric. The study results have been made mask design with 

the concept of 'Garuda Kuat' hoping that Indonesia can overcome the COVID-

19 pandemic. Mask products will still be sought after by the public because 

masks prevent the spread of invisible dirt. Mask products can meet the 

production to the Standards National of Indonesia (SNI) to filter out droplets, as 

well as life-threatening particles and viruses. This is because it is based on the 

laboratory test results of the Ministry of Trade. This study implies that batik 

masks are expected to increase the income of batik artisans who are members of 

Small and Medium Enterprises (MSMEs).  

Keywords: Batik mask, Health protocol, The spread of COVID-19. 
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1.  Introduction 

Coronavirus Disease 2019 (COVID-19) is a new disease that can cause respiratory 

distress and pneumonia. This disease is caused by infection with Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-COV-2). Gen COVID-2019 has 

mutated a lot into a new coronavirus variant, project, a genome-wide association 

study (GWAS) using the statistical genetics concept of super variants to uncover 

possible risk loci contributing to COVID-19 mortality  [1, 2]. Coronaviruses are a 

viral family including alpha, beta, gamma, and delta coronaviruses [3]. 

Nevertheless, in the past year, the government has made strong efforts to anticipate 

the spread of this virus by bothering to deal with COVID-19. A task force has been 

set up specifically to deal with this pandemic by mapping the space of new variants 

of COVID. It is envisaged that this study would contribute to a deeper 

understanding of COVID-19's impact on the feeling of community in Southeast 

Asia, particularly from stakeholders' perspectives [4] . 

The transmission process of the virus can be through breathing or limbs 

contaminated with the virus. Hands infected with the virus in this context can 

spread respiratory infections if in contact with the mouth and nose [2]. The virus is 

not only transmitted through the touch of limbs but also from the droplet through 

sprinkling particles to targeting the site infection, thereby reducing the potential 

for systemic side effects nose [2], The virus is not only transmitted through the 

touch of the limbs but also from the droplet through sprinkling particles to targeting 

at the site of infection, thereby reducing the potential for systemic side effects [5]. 

even though SARS-COV-2 vaccinations are being researched and approved, herd 

immunity or accessibility vaccines are not yet widely available. Therefore, 

preventing the virus's spread in the community and healthcare settings is essential. 

Wearing a respirator mask is one of the preventive methods indicated to minimize 

the spread of COVID-19. The study developed commercial and custom face masks 

and made batik masks from anti-bacterial fabrics to maintain better breathing with 

different fabric pores and breathing patterns [5]. 

Controlling the spread of SARS-CoV-2 requires preventive behavior [6]. 

Compared to other preventative measures such as keeping social distance and 

washing hands, some people may not see masks as a step in the right direction. 

Compared to persons who do not have chronic conditions, adults with chronic 

diseases had a greater risk of COVID-19-related mortality [7]. Adults who suffer 

from COVID symptoms are more inclined to follow the guidelines of COVID-19 

prevention strategies. Specific demographic groups and geographic areas, such as 

people without symptoms or adults living in rural areas, are recommended for 

public health communications. A double mask should be used to prevent the new 

virus version, Varian delta [5]. 

The COVID-19 epidemic has resulted in a large increase in mask demand, and 

their use has grown ubiquitous worldwide to combat an unprecedented pandemic. 

The efficacy of the filter layer, which is generally made of polypropylene and can 

be damaged because it is not made of fabric, determines the structure of the mask. 

All devices have filtering capabilities at any distance rather than at a closer distance  

[5]. Fabric material for the mask can achieve filtering efficiency up to a size of 0.3 

μm. In this experiment, eight different types of mask material fabrics of varying 

structural morphology. From other fabrics, materials are characterized by the size 

and distribution of their pores by mercury porosimetry and analysers of the surface 
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area of the fabric. It was then explored first to understand the importance of tight 

pores [8]. Cloth samples of mask material are characterized by scanning electron 

microscopes so that the morphology of the fabric's surface and the efficiency of 

decreased pressure and respiratory resistance [9]. In a mix of single and double 

layers, several PP-MB-NW fabric samples were tested against particle sizes of 0.3, 

0.5, and 1 μm  [10]. Models that had low pore meters, high solid fraction volume, 

and permeability [11], and low air had high filtration efficiency (> 90%) against 

particles of 0.3 μm with a decrease in high pressure (16.3-21.3 mm WC) and 

respiratory resistance (1.42-1.92 mbar) when compared to other samples [9]. This 

study will pave the road for the proper sort of filter fire fabric, namely PP-MB-

NW, to be used in mask development, and it will be highly useful in fabricating 

masks during the pandemic time with the desired PFE [12].  

Thus mask products are much sought after by the public [13]. They search for 

further information such as type, correct use instructions, and where to buy, as well 

as do-it-yourself alternatives to personal protective equipment [14]. Self- or 

community-protection measures should be accompanied by definitions and 

recommendations, and translated versions should be available because Masker is a 

product to prevent COVID-19 transmission [15]. Batik mask products except to 

avoid transmission at once can be for appearance [16]. The purpose of the research 

was to figure out how to identify a good fabric material that would reject droplets 

and filter out dangerous particles and viruses using laboratory testing on garments 

and textiles. To create a mask, design has been used design research methods with 

anthropometry and ergonomics approaches.  

The novelty of this study is the selection of mask materials from materials that 

have resistance to the suction power of liquid and bacterial droplets and dirt that is 

not visible virtually. In addition, the concept of the batik motif symbolically 

reflects the resistance of the mask to the spread of the pandemic. 

2.  Literature Review  

In addition to discussing the manufacture of batik masks as a droplet deterrent 

fashion, this research will also discuss masks as a means of preventing COVID-19 

transmission.  

Although not identical, luxury fashion companies strongly consider mask 

models in developing their statements [17]. To discover the techniques used by 

batik artisans in making batik masks, researchers must observe and explore the 

understanding and art system to find the knowledge base used in making motifs on 

batik masks and the cultural values contained in the motifs on batik masks [18]. It 

does not rule out the possibility that other cultural elements will also be studied 

because they are related. Depart from determining the prevalence of wearing masks 

to avoid COVID-19 and comply with acceptable mask use procedures for the 

proper use of face masks among the general people, where wearing medical masks 

is becoming a "cultural" phenomenon [19]. When it comes to fashion buying these 

days, some fashionistas use social media platforms such as YouTube, Instagram, 

and Facebook to research and compare brands before purchasing.  

According to the structural model equation (SEM), the marketing mix was 

found to have a considerable effect on attitudes, subjective norms, and control of 

consumer perceived behavior, which ultimately leads to purchasing intentions, 

according to the structural model equation (SEM) [19]. In online shopping, it is 
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necessary to pay close attention to some facts of events in major cities related to 

social media as a channel for shopping: 90% of people live in cities using their 

mobile phones to process online shopping transactions; Spain is one of the 

European Union countries where mobile phones have had the most influence; 60% 

of Spaniards have made at least one purchase through mobile phone. In short, major 

fashion companies must take the trend of the COVID-19 pandemic very seriously 

to continue to innovate progress to provide satisfaction to their customers, found 

that the perception of positive perception of COVID-19 in the prediction there is 

pleasure and usefulness in the world. Clients, resulting in increased satisfaction 

with the fashion brand's Instagram account and, as a result, a stronger desire to 

pursue the deals offered by those accounts [20]. It's worth noting that fashion 

marketers are currently focusing their efforts on Generation Z. 

On the other hand, the government must consider the potential impact of this 

pandemic; the network of the spread of this epidemic requires extra attention [21]. 

Generation Z has managed to become a group that was previously the target of 

marketers, millennials. This Z generation was born between 1980 and 2000, 

characterized by their proficiency in digital communication. The simple reason for 

both is that Generation Z was born when mobile phones were already available. 

This generation, which ranges in age from 13 to 17, receives their first mobile 

phone on average at the age of 12, compared to the previous generation, which 

received their first mobile phone from their parents between the ages of 16 and 20; 

they use the most (78 percent) digital devices, including mobile phones, tablets, 

laptops, and televisions; and they use mobile phones for instant messaging and 

watching videos online. 

Through improved knowledge and practice of COVID-19 prevention 

strategies, testing, and screening, the global community is working to limit and 

finally stop the spread of COVID-19, which has taken thousands of lives and 

sickened tens of thousands. Several studies have been conducted to assess the 

impact of wearing a mask on COVID-19 prevention. Numerous studies [3, 4]. In 

addition, the presence of information media in the form of accurate and neutral 

reports is allegedly useful for driving, reducing impacts, and protecting the 

community from pandemic outbreaks [22]. Support mask use as a preventive 

measure, while others found no significant link between mask use and COVID-19 

[23]. According to the World Health Organization, the best way to prevent and 

slow the spread of COVID-19 is to accurately and widely inform the public about 

the disease, its causes, mode of transmission, and simple prevention methods such 

as hand washing with soap or hand sanitizers, maintaining social distance, and 

staying at home. Preventive COVID-19 measures, such as staying at home, are 

sedentarism strategies that reduce physical activity [24]. Poor hand hygiene, 

overcrowding, and close physical contact such as handshaking, on the other hand, 

contribute to the virus's rapid transmission in a short period.  

To stop the spread of COVID-19, personal hygiene, and public health actions 

must be implemented, particularly among priority high-risk groups. As a result, 

increasing community awareness of COVID-19 symptoms and prevention 

strategies will help to limit the outbreak's spread. According to a study done in the 

United States of America on COVID-19 awareness, attitudes, and behaviors, seven 

out of ten participants (71.7%) properly identified three COVID-19 symptoms, and 

69.8% correctly identified three techniques. COVID-19 preventative principles are 

emphasized upon discharge, and as much as feasible, follow-up is done via 
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telemedicine COVID-19 prevention is highlighted. Follow-up is done via 

telemedicine as much as possible [25]. Fever, cough, sore throats, and shortness of 

breath were identified as symptoms of COVID-19 by 73.8 percent of health 

workers in China and the United Arab Emirates. In comparison, 98 percent of 

health workers suggested washing hands with soap and water, maintaining social 

distancing, and wearing face masks could help prevent disease transmission. A 

multifaceted strategy that combines all three and continued hygiene and distancing 

protocols is likely the most effective  [26]. Fever, tiredness, dry cough, and myalgia 

as the main clinical symptoms of COVID-19 by 96 percent of Chinese inhabitants. 

Another study in Bangladesh found that 98.7% of students believed that hand 

washing with soap and water, avoiding touching your nose, mouth, and eyes with 

unwashed hands, using a face mask/tissue when coughing or sneezing, and wearing 

a clean surgical mask while sick with COVID-19 were the best ways to prevent 

COVID-19. We used the number of new COVID-19 cases reported by the US 

Centres for Disease Control and Prevention (CDC) [27]. and state population 

numbers in 2019 to determine monthly COVID-19 case rates [28, 29]. Figure 1 

describes UNIQLO women's mask products worn by the community where they 

can be washable. Recently one of the Japanese fashion brands launched a face mask 

on September 21, 2020, to answer the public's need for a safe and comfortable 

mask during the pandemic period. AIRism was first launched in Japan in June 

2020. 

 

Fig. 1. Women’s cloth mask children  

UNIQLO AIRism mask washable on the market. 

3.  Materials and Methods  

In this study, researchers conducted a study on one main description, namely the 

knowledge system because, to dissect the techniques used by the Small Business 

Micro Small Medium (MSMEs) batik artisan community in making batik mask 

motifs, we must observe and dive deeper knowledge used in the process of making 
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batik motifs and cultural symbolic values contained in the art of batik motifs.  Even 

so, it does not rule out the possibility that other cultural elements will also be 

studied because they are related to each other. In addition, we conducted laboratory 

trials of batik mask products made from anti-bacterial and absorbent cotton very 

small (see Fig. 4) at the Textile and Fabric Testing Center. Testing was conducted 

to meet the standard (SNI) of anti-COVID-19 mask products. Data collection is 

done through field studies and interviews with batik cloth manufacturers and 

artisans by exploring and clarifying comprehensively how to make batik motifs 

and the basis of knowledge and art used in batik motifs. Make batik motifs. In 

addition, the researcher also conducted interviews with cultural practitioners in 

batik-producing regions in Indonesia, to explore and clarify the symbolic values 

that exist in batik motifs. The data collection results were analysed using source 

triangulation techniques to comprehensively examine the relationship between 

symbolic systems and batik motif culture. Batik mask designs and motifs are 

associated with fashion or fashion design. The method of making a mask is done 

with the following steps. 

3.1. Program design and creation methods  

Design Program and method of creation proposed following the scope of the 

program (See Fig. 2): 

 

Fig. 2. Production methods. 

3.2. Mask raw materials 

Some countries began to promote the usage of masks as part of a campaign to 

combat the spread of COVID-19 [27]. The Centres for Disease Control (CDC) has 

recommended surgical masks and N95s that take precedence for medics who are 

at the forefront of handling COVID-19 should wear masks [28]. However, masks 

are recommended for those worn by paramedics if wearing non-medical masks, 

what kind of fabric is appropriate to prevent germs or viruses? Researchers from 

the United States Argonne National Laboratory and the University of Chicago 

evaluated a variety of materials. These researchers tested materials or fabrics in the 

laboratory to investigate their mechanical and electrostatic filtration properties [17] 

. Many layers and fabric mixtures work well in filtering out particles, but masks 

with obscene materials can damage everything [18]. Several fabrics are made of 

cotton, silk, chiffon, flannel, and various synthetics. Their mixes and combinations 

are beneficial in limiting the spread of viruses [19]. They discovered that 
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combining different publicly available textiles to make cloth masks could 

significantly protect against aerosol particle transmission [12]. In a series of 

experiments conducted intensely, the team used space with aerosol mixtures for 

several samples present in the air [20]. The researchers tested a variety of particle 

sizes, from about 10 nanometres to 10 micrometers.23 In short by comparison, 

human hair is about 50 micrometres in diameter and there are 1,000 nanometres in 

one micrometre. COVID-19 particles are between 80-120 nanometres in diameter. 

So, the particles to test these fabrics are very small. These small aerosol particles 

can even cause infection, and the possibility of exposure to larger particles can also 

occur. Therefore, researchers making sure the material can filter on a small scale 

is a good way to ensure larger particles will get clogged [9]. The team found a 

hybrid fabric coated in multiple fabrics, capable of filtering out most particles [9]. 

Cotton with silk, cotton with chiffon, or cotton with flannel are hybrid fabrics [21]. 

Filtration efficiency is about 80 percent for particle sizes less than 300 nanometres 

and 90 percent for particles over 300 nanometres. 

3.3. Anthropometric studies 

The concern of all parties ranging from health workers, policy makers and the 

community to implement health protocols along with strengthening infrastructure 

and production of medical equipment is very much needed in dealing with Covid-

19 [30, 31]. Fikenzer reports et al. [32] regarding the use of FFP2/N95 masks for 

normal people felt uncomfortable. For this reason, it is necessary to find the 

development of alternative masks carried out through a standardized face mask 

testing process so that it can produce products that are able to filter particles, 

bacteria, and viruses [33]. Based on this view, the use of cloth masks as an 

alternative that can be developed in dealing with the Covid-19 pandemic.  

 

Masks are a product that has been around for a long time. Before the COVID-

19 epidemic, masks were commonly employed for various purposes. However, 

with the COVID-19 outbreak, masks have become a necessity. As a result, 

businesses must clearly define their brand identities [34]. For this reason, it is 

considered necessary to have studies related to the design of cloth masks in the 

future that take into account conformity and leakage issues efficiently as protective 

materials [35]. 

The use of masks for motorcyclists has been studied. Ramadan also carried out 

the design of anthropometric-compliant masks in 2018. Research and development 

related to the COVID-19 pandemic continues. The DMF-T index can be used to 

determine a person's physical anthropometry. Weight, height, and age are taken 

into account when calculating body mass index for people of all ages using an 

anthropometric index based on z scores [36].  

3.4. Ergonomic studies 

Therefore, the main thing to consider is comfort. The first thing that comes to our 

mind about wearing masks is comfort and comfort [23]. The comfort factor 

becomes extremely crucial in product design. Fast fashion shops had to adapt their 

items to satisfy the needs of male and female customers as work dresses changed. 

Casual gear made for comfort and versatility was added to fulfil the needs of male 

and female customers [37]. Zara introduced a new product category dubbed "New 
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comfort" to their clothing line, which includes athleisure, loungewear, and 

activewear, which have become the new stay-at-home uniforms, as well as 

facemasks that are both soft and breathable. Consumers were shifting away from 

fashionable clothing and toward basic items in neutral colours and soft materials, 

prioritizing comfort above style. Another noticeable trend was the "Zoom-friendly 

top," sometimes known as smart-casual, which referred to a more sophisticated but 

comfy top composed of soft materials [38]. Finally, Consumer's Quality products 

have a high level of comfort. For that in the design process, you must consider 

ergonomic factors. In particular, among the technologies that can create such 

convenience with the integrated use of the industrial Internet of Things (IIoT) and 

tools to test the comfort in improving management. 

3.5. Mask design 

Here is the process of making masks, as explained further in Fig. 3. 

 

Fig. 3. The process of making a mask. 

3.6.  Mask materials 

The selection of mask materials can be seen in Fig. 4. 

 

Fig. 4. The selection of mask materials. 

4.  Results and Discussion 

4.1. Mask testing 

For particle filtration efficiency, the area of the test material and face speed are 

important. The 3.14 cm2 specimen was obtained from a PP-MB-NW sample, taking 

into consideration the surface area of a normal face mask of roughly 15.0 cm2 as 
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published elsewhere, to assess the individual filtering effectiveness of distinct PP-

MB-NW. The flow rate for a given specimen is computed based on the area of the 

mask, and it is 4.5 LPM, which is typical of 95 LPM. Filter performance was assessed 

on three samples from each PP-MB-NW. The % efficiency for each melted person 

and its combination is computed using the average penetration value. 

4.2. Result of SNI test in the laboratory of the textile Bandung  

The particle filtration efficiency test (Fig. 4) demonstrates how different layers of 

mask material react to different particle sizes, with a focus on the core layer, which 

is cotton material, against transparent particle sizes of 0.3 m. The NaCl34 test rig 

was used to determine filtration efficiency and fabric pressure reduction. 

Compressors, air receivers, dry air units, flow meters, control valves, air ducts, 

aerosol producers, particle counters, and digital manometers were among the test 

equipment used. (Fig. 5) [6, 9]. Dry and clean air is acquired from the compressor 

through a HEPA filter and given to the air regulator. The flow meter and flow 

control valve are adjusted to provide the needed airflow. Aerosols with diameters 

ranging from 0.3 to 10 m are made with NaCl. NaCl test aerosols are created by 

atomizing compressed air using a glass nebulizer. When operating at an air 

pressure of 1.76 kg cm2 (roughly), the generator/pump produces submicron NaCl 

aerosols with a Median Mass Diameter (MMD) of 0.3 μm [9]. 

 

Fig. 5. Scheme of how a strong “GARUDA MASK” WORKS  

that shows the importance of fabric coating different from the national 

standard of Indonesia (SNI) emphasis on the smallest particle. 

The laboratory test results of the "GARUDA KUAT" batik motif mask are shown 

in Table 1 and Fig. 6 for the laboratory test results at the Central Trade Office. 

Table 1. Result of batik mask laboratory tests. 

Type of 

particles 

Particle size 

(m) 
Filter type 

Safe 

percentage 

Liquid 
15-290 

10 

Primisima antibacterial 

cotton cloth 
65% 

Liquid 
2.50 

20-400 
Visline 65% 

Virus/bacteria 0.20-2 
Japanese gold cotton 

fabric 
95% 
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Fig. 6. Diagram result of batik mask test  

at textile and batik center laboratory. 

Certification of GARUDA KUAT Mask test results has been published by the 

Laboratory of The Textile Center with the following results (as shown in Figs. 7 

and 8 as well as Table 2). 

 

Fig. 7. Schematic of the aerosol filtration efficiency [9]. 

 

Fig. 8. Schematic of the aerosol filtration efficiency test setup 

 (Microsoft Office 2007 was used to create this diagram). 
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Table 2. Standard SNI test mask Covid-19. 

Test type 
Test 

results 
Test methods 

Translucent Air Power cm3/cm2/s 24 JSL, 109:2010 

Absorption (How to Drop), Second >60 SNI 0279: 2013 

Free Formaldehyde Levels, mg/kg 
ND SNI ISO 14184-1: 

2015 

Colour Wear Resistance:   

a. Washing 40⁰C 
4-5 SNI ISO 105-C6: 

2010 

b.  Acidic and alkaline sweat 4-5 SNI ISO 105-E O4 

Colour Desecration 4-5 SNI 8105: 2015 

Finally, this study can give additional information for the improvement of 

science and technology, especially facing issues with pandemic conditions, in 

which additional information regarding COVID-19 has been well-documented in 

many areas in previous studies [39-60]. 

5. Conclusion 

Batik masks that have been made with anti-bacterial fabric to prevent transmission 

of the virus serve as a particle filtering medium. COVID-19 droplet is also used as 

completeness in the appearance of dressing. It is known that fabrics with pore 

dimensions between 17-3000 Å and a total area in the pores of 11.79 demonstrate a 

high level of filtering efficiency Filtration efficiency was good in samples with an 

average and maximum pore size in the range of 8.80 to 18.65 nm. According to the 

statistics above, cotton and silk fabrics have low pore diameters, large solid fraction 

volume, and low air permeability. It filters out even the tiniest particles with 

remarkable efficiency. It's tough to judge a respiratory mask's effectiveness based 

on just one microstructural metric. The cumulative influence of these microstructural 

characteristics, on the other hand, is interrelated with one another, controlling the 

filtering effectiveness of cotton textiles. At the same time, the batik motif on the mask 

is symbolically determined by the concept of local culture where the mask is made 

because batik clothing has a symbolic concept of local wisdom. This study will be 

beneficial because it will provide information and a better understanding of the core 

layer of respiratory masks and guidelines for selecting the right mask filter material 

to achieve high filtration efficiency in fighting COVID-19 droplets while maintaining 

a pleasing appearance when wearing batik clothing. 
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