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Abstract: The rapid growth of blockchain technology has
unlocked new possibilities for representing digital ownership, with
Non-Fungible Tokens (NFTs) emerging as a groundbreaking
innovation. NFTs provide a means to tokenize digital assets such
as art, music, videos, and collectibles, ensuring verifiable
ownership and authenticity. VaultNFT is now developed as a
mobile application designed to address the challenges of existing
NFT marketplaces by offering a decentralized, secure, and user-
centric platform for buying, selling, and minting NFT's on the go.
This application integrates cutting-edge blockchain technology to
ensure transparency and immutability of transactions. VaultNFT
caters to creators, collectors, and traders by simplifying complex
processes such as minting NFTs and conducting peer-to-peer
transactions through an intuitive mobile interface. Unlike
traditional NFT platforms, the VaultNFT app prioritizes
inclusivity and affordability, leveraging Layer-2 blockchain
solutions to reduce gas fees while maintaining a seamless and
responsive user experience. Key features include a beginner-
friendly in-app minting tool, advanced marketplace
functionalities, and a real-time analytics dashboard for tracking
trends and sales. The application also supports secure wallet
integrations, ensuring safe transactions and verifiable proof of
ownership directly from the device. Through its mobile-first
approach, VaultNFT aims to revolutionize the digital economy by
empowering creators and enabling a wider audience to engage
with NFTs in a cost-efficient and accessible manner anytime,
anywhere. By addressing existing challenges such as high costs,
technical barriers, and market saturation, the VaultNFT
application envisions a future where digital ownership becomes
mainstream, reshaping the way users interact with digital assets
through convenient and scalable mobile technology.These
instructions give you guidelines for preparing.
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1. Introduction

The emergence of Non-Fungible Tokens (NFTs) has
transformed how digital assets are owned and traded. Unlike
fungible cryptocurrencies, NFTs are unique cryptographic
assets that represent ownership of digital or physical items on a
blockchain. Existing marketplaces such as OpenSea and
Rarible face challenges in scalability, transaction cost, and user
accessibility. VaultNFT addresses these challenges by creating
a decentralized, user-friendly mobile application for minting,
trading, and preserving NFTs seamlessly on handheld devices.

2. Literature Review

Research in NFT ecosystems indicates rapid adoption across
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art, music, gaming, and real estate. Studies such as Nadini et al.
(2021) highlight market inefficiencies, including high
transaction fees and centralization concerns. Platforms like
OpenSea, Rarible, and Foundation offer unique marketplaces
but struggle with inclusivity and affordability. VaultNFT builds
upon existing blockchain innovations by incorporating cost-
effective, transparent, and sustainable architecture.

3. Methodology and System Design

VaultNFT adopts a modular architecture integrating
blockchain, web technologies, and decentralized storage. The
system architecture (Fig. 1) comprises four layers: Frontend,
Backend, Blockchain, and Storage. The frontend, built with
React.js, provides a responsive interface, while Node.js
manages API requests on the backend. Smart contracts, written
in Solidity, handle NFT creation and transactions, and IPFS
ensures decentralized file storage.
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Fig. 1. System architecture of VaultNFT
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Fig. 2. Workflow diagram of VaultNFT
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The workflow (Fig. 2) begins with wallet authentication via
MetaMask, followed by NFT creation through a minting
interface. Users can list, buy, and sell NFTs on the marketplace,
with all transactions validated through blockchain consensus.

4. Implementation

The implementation of VaultNFT involves a full-stack
development approach. The frontend uses React.js and
Bootstrap for dynamic rendering. The backend employs
Node.js and Express.js for RESTful APIs and MongoDB for
database management. Ethereum and Polygon networks are
utilized to deploy smart contracts using Truffle and Hardhat.
Wallet integration through MetaMask ensures secure
auhentication and transaction execution.

5. Results and Discussion

VaultNFT successfully enables users to mint, buy, and sell
NFTs with minimal transaction fees through a streamlined
mobile application interface. The integration of Polygon
significantly reduces gas costs while maintaining Ethereum
compatibility. Usability testing demonstrates that even non-
technical users can navigate the application with ease. The in-
app analytics dashboard offers creators insights into NFT
performance and sales trends, enhancing engagement and
profitability across the platform.
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Fig. 3.

6. Challenges and Solutions

During development, the team encountered several
challenges: high gas fees, scalability concerns, and user
onboarding difficulties. These were mitigated through Layer-2
integration, modular architecture, and intuitive Ul design.
Security measures such as encrypted communication and smart

International Journal of Transdisciplinary Research and Perspectives, VOL. 2, NO. 4, APRIL 2026 35

contract audits ensure trust and transparency.

7. Conclusion

The advent of Non-Fungible Tokens (NFTs) has
revolutionized the concept of digital ownership, unlocking
unprecedented opportunities for creators and collectors alike.
However, despite their transformative potential, the current
NFT ecosystem is hindered by barriers such as high transaction
costs, technical complexities, and challenges in discoverability.
VaultNFT addresses these issues by providing a decentralized,
user-friendly, and affordable platform for buying, selling, and
minting NFTs.

Through its innovative features, VaultNFT stands out as a
comprehensive solution that bridges the gap between
technological sophistication and user accessibility. The
platform’s integration of blockchain networks like Ethereum
and Polygon ensures secure, transparent, and scalable
operations. By adopting Layer-2 solutions, VaultNFT reduces
gas fees significantly, making NFT creation and trading
accessible to a wider audience. This inclusivity empowers small
creators to showcase their work, reach global audiences, and
gain visibility in an oversaturated market.

Furthermore, the platform simplifies the NFT creation
process with intuitive minting tools, eliminating the need for
technical expertise and encouraging participation from diverse
user groups. With advanced marketplace features such as
enhanced search and filters, VaultNFT improves
discoverability for users, ensuring that creators and collectors
can easily find the digital assets they seek. Additionally, the
integration of secure wallet systems like MetaMask enhances
user trust by providing seamless authentication and proof of
ownership.

VaultNFT also prioritizes the long-term sustainability of its
ecosystem by incorporating smart contract automation for
royalty management, enabling creators to earn perpetual
income from secondary sales. The analytics dashboard provides
users with valuable insights into market trends and
performance, fostering informed decision-making and strategic
growth. By addressing critical issues such as scalability,
security, and environmental impact, VaultNFT positions itself
as a forward-thinking platform that aligns with the evolving
needs of the NFT market.

In a rapidly changing digital landscape, VaultNFT is not just
a marketplace—it is a vision for the future of digital ownership.
The project exemplifies the potential of blockchain technology
to democratize access, redefine economic models, and create
new opportunities for innovation. By empowering creators,
engaging collectors, and fostering community growth,
VaultNFT lays the foundation for NFTs to achieve mainstream
adoption.

Looking ahead, VaultNF Tenvisions expanding its
capabilities to include support for multiple blockchain
networks, community-driven governance through DAOs, and
Al-powered tools for fraud detection and valuation. These
future enhancements will ensure that the platform remains at
the forefront of innovation while catering to the dynamic needs
of the NFT ecosystem.
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In conclusion, Vault NFTis more than a technological
solution—it is a catalyst for a new era of digital engagement,
where ownership, creativity, and commerce converge
seamlessly. By lowering barriers, enhancing security, and
fostering inclusivity, VaultNFT paves the way for a thriving
digital economy that benefits creators, collectors, and
communities worldwide.

8. Future Work

Future enhancements for VaultNFT include multi-chain
interoperability, Al-powered NFT valuation, and DAO-driven
governance to improve decentralization and decision-making.
Integration of scalable and eco-friendly blockchain networks
such as Polygon will further enhance sustainability and reduce
transaction costs. Advanced features like AR/VR-based NFT
visualization and improved mobile application performance
will increase user immersion and accessibility. Additionally,
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the introduction of dynamic NFTs, enhanced security
mechanisms, and personalized user experiences will expand
interactivity while making the platform more robust, efficient,
and widely adoptable.
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