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Abstract :  This paper aims to brief about the current environmental threats caused by the fashion industry and introducing a product 

as an uncorroborated campaign to popularize the concept of sustainable fashion. The impact of sustainability in the fashion industry 

can be huge progress towards a clean environment. 

 

The use of technologies such as 3D printing to create fashion statements has been already in practice in the apparel, footwear, and 

accessory sectors of the industry. To make it more appealing the addition of solar panels as a source of electrical power supply 

might act as a solution to the problem the mass never knew they had. 

 

The aim is to make life easier without taking natural treasures for granted. As designers, we must take responsibility and do our 

parts to preserve tradition along with educating ourselves and the consumers about the boundless possibilities due to advanced 

technologies. 

 

IndexTerms – 3D printing, textiles, solar panel, sustainability, futuristic textile 

I. INTRODUCTION 

 

In today’s world, fashion is not only about clothing, it has become a definition of an individual. An individual’s fashion can depict 

their lifestyle, interests, values, occupation, and status. We cannot deny the fact that we live in a competitive world where 

instantaneous developments in every sector of life are the only constants. Though all the stated impressions have become a 

mandatory convention, we cannot avoid the fact that the planet earth is on the verge of ruination. As responsible human beings, the 

best thing we can do is follow and promote sustainability. The fashion industry is one of the major waste producers. From water 

bodies to air, we are estimated to produce almost ninety million tons of textile waste globally every year. Although many experts 

in the field have come up with amazing methods to recycle almost ninety percent of the waste, it doesn’t provide a solution to 

decrease the production of waste. Therefore we approach a method with almost no waste production, that is, 3D printing. We come 

up with the idea of creating a lifestyle product beyond the traditional boundaries: A handbag manufactured with mass 

customizability, zero waste and provides access to advanced technologies.  

 

We came up with this idea as nowadays mobile phones have become an important part of our lives. But 

many times there are chances that we run out of battery when we need to make an urgent call or have some very important business 

to attend to. We have come up with this bag which is not bulky and is very compact and its main purpose is to hold a phone and 

just a few more necessary things. The main body of the bag will be 3D printed and will have a very sophisticated and clean design 

to fit the modern man. As for the 3D printing, we have contacted a 3D printing workshop that has agreed to help us out with our 

design and the construction of the bag. The bag will be having a geometric structure. When it comes to the technology involved, 

we have decided to add a mini solar panel which will be attached to the top of the bag and will be having a flip case for protection 

and to save energy when not in use. Solar energy can be used by connecting the wires and making the circuit for a micro USB (B 

type) charging pin. Since this is an experiment we are carrying out for the very first time, we are making a prototype i.e. only normal 

android phones can be charged which do not have a very powerful battery. If this idea works out, it can be proposed for other phones 

as well. 

 

I. RESEARCH METHODOLOGY 

 

3.2 Data and Sources of Data  
According to demographics, the awareness within the millennial and the generation Z have experienced a recognizable rise from 

the year 2009 regarding recycled and thrift products. This can be considered a positive cue to proceed with the idea of making 3D 

printed fashion the upcoming trend. 

 

Designers like Danit Peleg, Iris Van Herpen, and Italian brand XYZBAG have already introduced the concept to the world and their 

creations are appreciated worldwide. This can revolutionize the fashion industry and become a mainstream trend. Even in films 

with a huge fan base like Black Panther of Marvel Cinematic Universe we see powerful and impactful characters in 3D printed 

garments. 
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FIGURES 

 

 
Market sizes and growth estimates 

 

 

 
2019-2024 projected market growth 
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The total secondhand market is projected to grow to almost twice the size of fast fashion by 2029. 

 

 

 
With consumers seeking bargains from home, online secondhand is set to grow 69% between 2019 and 2021, while the broader 

retail sector is projected to shrink 15% 

 

 

 
 

 

 

 
 

Responses represent buying intentions of consumers over the next 5 years 

 

3.3 Theoretical framework 

Let us for instance consider the series of major events throughout a single year, 2020, from a global pandemic to deadly natural 

calamities to massive political riots. Although we claim to do it to create a better place the fact that we completely turn a blind eye 

to is that we are inadvertently the major contributors of the Gordian knot. The world generated more than two billion tons of waste 

in just a year from which 4.6% was generated by the fashion industry. We cannot stop producing waste overnight; neither can we 

persuade everyone to opt for a sustainable alternative for everything. Hence we come up with a solution to make sustainability more 

approachable through fashion. 
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A handbag is something everyone needs, not just for safeguarding your cash but carrying all sorts of essentials. Moreover, the 

assortment in the category of handbags has become an important fashion statement. What can be better if someone can contrive 

their tastes into reality with an extraterritorial approach? The devising of 3D printing has created this praise-worthy latitude in the 

world of designs and innovations. This method not only brings forth sustainability but also delivers the scope of creating a new 

aesthetic by combining technologies and traditional craftsmanship. A product that can prove to be a step towards a judicious lifestyle 

along with economic efficiency. 

 

The design process doesn’t end with just a 3D-printed product. The bag will also contain a solar panel connected to a USB outlet 

to serve the purpose of a recharging point. A solar panel works by allowing particles of light, to knock electrons free from atoms, 

generating a flow of electricity. Since carrying around a heavy power bank everywhere is not a congruous decision. The solar panel 

can charge mobile phones, led lights, ear pods, and many similar gadgets which are necessary for our day-to-day lives.  
[1] 3D printing is a form of additive manufacturing, i.e. creating objects by sequential layering, for pre-production or production. 

After creating a 3D model with a CAD program, a printable file is used to create a layered design which is printed afterward. While 

often more expensive than traditional techniques like injection molding, 3D printing can significantly enhance production times of 

small parts produced in small numbers, additionally allowing for large flexibility and the possibility to create parts that would be 

impossible to produce with conventional techniques. The Fused Deposition Modelling technique uses a plastic filament that is 

pushed through a heated extrusion nozzle melting the material. Depending on the material, different challenges occur in the 

production process, and the produced part shows different mechanical properties. 

 

[2]Fused deposition modeling (FDM) is a technique used for fabricating soft and flexible textiles. By controlling the movement of 

the print header, the FDM alternately weaves the stringing fibers across a row of pillars. Owing to the structure of the fibers, which 

supports and strengthens the pillars from each side, a 3D printer can print a thin sheet of fabric in an upright position while the 

fibers are being woven. This technique enables users to employ materials with various colors or properties when designing a pattern, 

and to prototype an interactive object using a variety of off-the-shelf materials such as a conductive filament. 

 

The filament used in the FDM process requires a specific diameter, strength, and certain other properties. For a filament fabricated 

from a composite mixture, a single screw extruder was developed. Due to the die swell phenomenon during extrusion of a polymer, 

there is a difference in diameter between the die and the produced filament. To achieve a consistent diameter and minimize this 

difference, the machine has an adjustable screw speed, pressure, and temperature. All these parameters are examined and selected 

until an optimum diameter for the filament is reached (1.75 mm). For a smooth filament, a different calibrating nozzle was used. 

For low-temperature materials (PLA, PE) the calibrating nozzle is made from copper and the heat sealing is made from 

polytetrafluoroethylene. For high-temperature materials (ABS, PA) the calibrating nozzle is made from aluminum. The developed 

extruder consists of one heat zone with controlled temperature. The temperature must be precisely controlled due to overheated 

polymer swell and rapid degradation of properties. The extruded filament is air-cooled in the calibrating nozzle by a simple fan. 

 

 
 

FDM 3D Printer Diagram 
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Printing mechanism 

 

 

Integration of flexible solar cells into clothing can provide power for portable electronic devices. [3]Photovoltaics is the most 

advanced way of providing electricity far from any mains supply, although it suffers from the limits of ambient light intensity. But 

the energy demand of portable devices is now low enough that clothing-integrated solar cells can power most mobile electronics. 
The benefits of a wearable solar system are clear: the ability to charge small electronics through a USB connection integrated into 

clothing would bring an extra layer of convenience for users, and if adopted widely, a corresponding reduction in power demand to 

charge devices could make a dent in the peak load issues being experienced by modern grid operators. 

 

Solar PV panels are comprised of many small photovoltaic cells – photovoltaic meaning they can convert sunlight into electricity. 

These cells are made of semi-conductive materials, most often silicon, a material that can conduct electricity while maintaining the 

electrical imbalance needed to create an electric field. When sunlight hits the semiconductor in the solar PV cell the energy from 

the light, in the form of photons, is absorbed, knocking loose several electrons, which then drift freely in the cell. The solar cell is 

specifically designed with positively and negatively charged semiconductors sandwiched together to create an electric field. This 

electric field forces the drifting electrons to flow in a certain direction- towards the conductive metal plates that line the cell. This 

flow is known as an energy current, and the strength of the current determines how much electricity each cell can produce. Once 

the loose electrons hit metal plates, the current is then directed into wires, allowing the electrons to flow like they would in any 

other source of electric generation. 
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Working on a solar panel 

 

 

3.4. Model for the bag: 

 

 

 

 

The basic design of the bag 

 

The bag has been designed keeping in mind the universal size of a smartphone these days. It is quite compact and can be carried 

anywhere. The unique element is that a solar panel will be attached on top. Whenever the person needs to charge the phone, a USB 

wire can be connected to the panel to generate electricity and charge the phone. 
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The entire bag will be printed using FDM technology. The plastic filaments used are 100% biodegradable. The entire textile will 

get degraded within 6 hours if buried underground. This means that it is a zero-waste product. The textile used for the bag will be 

printed in 4 different parts. Each sheet takes a minimum of 16 hours to get printed depending on the size. The textile is created by 

the interlocking of each cell with the adjacent cell. For the bag, 4 sheets each of dimensions 6.5”x 6.5” is created. Later on, the 

pieces are cut using a jewelry cutter depending on the dimensions required. The bag is sewn together using a nylon thread.  

 

When it came to the structure of the textile, we came up with two samples out of which one was finalized to make the final product. 

a 

 

 
 

b 

 

We created two samples a and b. Out of which we decided to go with b as our final textile. During this process, we tried to change 

a few things which did not work out and the chain linkage did not form.  As a result, the textile had no movement and we failed to 

decrease the size of the cells. So we went with. The earlier measurements and started printing the actual textile. 

 

 
Failed experiment 
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Finalized design 

 

 

 

 
 

3D view 
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Software view 

 

 
 

Materials used 

 

For constructing the bag, we got three sheets of 3D printed textiles each of dimensions 5.5”x 6”. Also we got a case made for  the 

solar panel of dimensions 4”x4”. To stitch the bag together, we used nylon thread. We also got a solar panel of size 7cm x 7cm. 

The chain is 1m long in length. 
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Template  

3.5” x 5.5” - 2 sheets 

1-5” x 5.5” - 1 sheet 

3.5 x 1.5” - 2 sheets 

 

     
 

3D textile development 

 

Currently, we have stitched the bag using nylon thread. We are currently developing the circuit so as to connect the USB port to the 

solar panel. _ 
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Front view 

 

 
Top view 
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Side view 

 

 
3D printed bag 
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