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ABSTRACT

The convergence of physical and digital media has created new opportunities 
for developing interactive packaging that enhances product functionality and 
user experience. This paper explores the potential of Near Field Communi-
cation (NFC) technology to integrate physical packaging with digital content 
through the development of an interactive music album as a case study. The 
research is based on a review of the evolution of physical and digital music 
formats, the role of packaging in shaping user experience, and recent appli-
cations of NFC technology in interactive products. Based on these findings, 
an NFC-enabled CD package was developed, providing seamless access to 
multimedia content, artist information, and exclusive digital materials via 
embedded NFC tags. The proposed solution demonstrates how NFC technol-
ogy transforms conventional packaging into an interactive communication 
interface that connects physical and digital environments while preserving 
the aesthetic and collectible value of the product. In addition to improving 
user engagement, the concept enables product authentication, dynamic 
content updates, and long-term interaction between creators and users. The 
presented approach highlights the potential of NFC-enabled packaging as 
an innovative solution for graphic products and demonstrates its broader 
applicability in the development of functional, interactive, and user-oriented 
packaging systems.
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1.	 Introduction

The rapid advancement of digital technologies has sig‐
nificantly transformed the role of packaging, extending 
its traditional functions of protection, transportation, 
and information delivery toward interactive commu‐
nication and enhanced user experience. As interactive 
technologies become increasingly integrated into graphic 
products, packaging is expected to provide added val‐
ue beyond its conventional protective role. Li (2021) 
argues that interactive packaging design enhances visual 
communication by establishing a closer relationship 
between products and users, while Gegeckienė et al. 
(2022) identify Near Field Communication (NFC) as one 
of the key technologies driving the development of 
smart packaging within the graphic industry.  Among 
the available smart technologies, NFC has emerged as a 
practical solution for connecting physical products with 

digital content. According to Coskun, Ozdenizci and Ok 
(2015), NFC enables secure short-range wireless commu‐
nication that is intuitive for users and compatible with 
the majority of modern smartphones. The technology 
has therefore found applications in product authentica‐
tion, consumer engagement, information exchange, and 
interactive packaging. Hutson and Hutson (2024) further 
emphasize the potential of NFC to bridge physical and 
digital experiences in artistic and cultural contexts, while 
Tantowibowo and Yau (2024) demonstrate its applica‐
bility in authentication systems for physical artworks. 

The growing adoption of digital technologies has also 
influenced the design of music products, where pack‐
aging is no longer perceived solely as a protective 
element but as an important component of the overall 
user experience. Vad (2021) describes the album cover 
as an essential medium of visual communication that 
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contributes to the identity and interpretation of musical 
works. Likewise, Dorochowicz and Kostek (2019) high‐
light the close relationship between album cover design 
and the communication of musical genres, emphasizing 
the role of graphic design in shaping audience percep‐
tion. Recent studies further indicate that physical music 
releases continue to provide experiential value despite 
the dominance of digital streaming services. Fumihira 
and Johnston (2025) argue that tangible music products 
remain relevant when combined with digital interac‐
tion, while Scott and Schofield (2025) demonstrate 
that visual presentation continues to influence user 
experience even within digital music environments. 

Although streaming platforms have become the primary 
mode of music consumption, physical editions continue 
to occupy an important niche among collectors and 
dedicated audiences. This has encouraged artists and 
publishers to explore new approaches that combine 
the permanence and collectible value of physical media 
with the flexibility of digital content. NFC technology 
provides an opportunity to achieve this integration by 
enabling immediate access to multimedia materials, 
artist information, exclusive content, and continuously 
updated online resources through embedded NFC tags.

Commercial solutions such as NFC-enabled albums, 
music cards, and collectible vinyl releases demonstrate 
the practical feasibility of integrating NFC technology into 
music products (Fumihira & Johnston, 2025). However, 
these solutions primarily focus on content accessibility, 
while considerably less attention has been given to pack‐
aging as a unified communication interface that simulta‐
neously integrates graphic design, physical interaction, 
and digital media. This creates an opportunity to develop 
interactive packaging concepts in which the physical 
product remains the central element of the user experi‐
ence while being extended through digital functionality. 

Therefore, this paper presents the design and develop‐
ment of an NFC-enabled interactive CD package that 
integrates physical packaging with digital multimedia 
content. The proposed concept demonstrates how NFC 
technology can transform conventional graphic packaging 
into an interactive communication interface while pre‐
serving the visual identity, material qualities, and collect‐
ible value of physical music products. Furthermore, the 
presented solution illustrates the broader potential of 
NFC-enabled packaging in the development of functional, 
user-oriented, and digitally connected graphic products.

2.	Materials and methods

The research was conducted using a design-orient‐
ed approach that combined theoretical analysis with 
the development of an original interactive packaging 
concept. The methodological framework consisted of 

two complementary stages. The first stage involved 
a review of the historical development of physical 
and digital music releases, the evolution of album 
packaging, and the application of NFC technology in 
contemporary music products. Attention was given 
to the role of album packaging in shaping user expe‐
rience (Vad, 2021) and to recent applications of NFC 
technology in interactive packaging systems (Gegeck‐
ienė et al., 2022). The findings of this analysis served 
as the basis for defining the functional requirements 
of the proposed interactive packaging concept.

Based on the theoretical findings, an original concept 
of an interactive music album was developed in the 
form of a compact disc (CD) package with integrated 
NFC technology. The project included the design of the 
visual identity, the structural design of the package, 
the definition of user interaction scenarios, and the 
integration of digital content accessible through embed‐
ded NFC tags. The concept was designed to establish 
a seamless connection between the physical product 
and its digital extension while preserving the aesthetic 
and collectible characteristics of the music release.

The proposed packaging incorporates multiple NFC 
interaction points that provide access to different cat‐
egories of digital content. The embedded NFC tags 
were programmed using NDEF URI records, allowing 
users to access predefined online resources simply 
by bringing an NFC-enabled smartphone close to 
the designated interaction point. The implementa‐
tion follows the principles of NFC communication 
described by Coskun, Ozdenizci and Ok (2015), ensur‐
ing compatibility with standard NFC-enabled mobile 
devices without requiring dedicated applications.

The outcome of the research is a functional design 
concept demonstrating how NFC technology can be 
integrated into graphic packaging to create a unified 
physical–digital user experience. Rather than evaluat‐
ing user behaviour experimentally, the study focuses 
on the design process and the implementation of an 
interactive packaging prototype as a proof of concept.

3.	Results and discussion

The outcome of this research is the development of an 
interactive music album package that combines the tan‐
gible qualities of a conventional CD release with the func‐
tionality of NFC-enabled digital interaction. Rather than 
replacing the physical product, the proposed concept 
extends its communicative role by transforming the pack‐
age into an interface between physical and digital media. 
The design preserves the visual identity and collectible 
value of the album while providing immediate access to 
additional digital content through embedded NFC tags. 
The final prototype of the developed NFC-enabled CD 
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package is presented in Figure 1, illustrating the front 
cover, back cover, and internal layout of the package.

The prototype preserves the visual characteristics of a 
conventional CD package while incorporating interac‐
tive functionality through embedded NFC technology. 
The developed package was designed around the prin‐
ciple that each NFC interaction should correspond to 
a clearly defined user intention. Instead of directing 
all interactions to a single destination, the package 
incorporates multiple NFC touchpoints, each provid‐
ing access to a different category of digital content. 
This interaction model establishes a logical separation 
between promotional information, music distribution 
services, and exclusive artist-related content, allow‐
ing users to navigate the digital layer intuitively while 
preserving the simplicity of the physical interface. 

The visual design of the package was developed simulta‐
neously with the interaction concept to ensure that the 
digital functionality remains integrated into the graphic 
product rather than appearing as an additional techno‐
logical feature. Attention was paid to the placement of 
NFC interaction points, which were incorporated into 
the visual composition using subtle "Tap Here" mark‐
ers. This approach follows current recommendations 
for NFC-enabled packaging, where the interaction area 
should be easily recognizable without compromising 
the overall aesthetic quality of the product. References 
to NFC interaction were therefore treated as graphic 
elements that support usability while maintaining visual 
consistency. The placement and function of the embed‐
ded NFC interaction points are illustrated in Figure 2.

	» Figure 2: Location of the NFC interaction points integrated into the CD package and their corresponding digital func-
tions

	» Figure 1: Final prototype of the interactive CD package (a) front cover, (b) back cover, and (c) opened package

The digital component of the project was imple‐
mented through NFC tags programmed with NDEF 
URI records that redirect users to predefined online 
resources. Using any NFC-enabled smartphone, users 
can access the associated content without manually 
entering web addresses or scanning QR codes. The 
proposed interaction reduces the number of required 
user actions and creates a seamless transition from 
the physical package to the digital environment. This 
implementation demonstrates how NFC technology 
can simplify access to multimedia resources while 
maintaining compatibility with standard mobile devices 
and NFC communication protocols. Figure 3 presents 
the landing page that serves as the primary digital 
interface accessed through the embedded NFC tags.

The use of NFC technology offers several advantages 
over conventional approaches to linking physical and 
digital content. Unlike QR codes, which require users 
to open a camera application and visually scan a print‐
ed code, NFC interaction is initiated through a simple 
tap, resulting in a more intuitive and seamless user 
experience. Furthermore, NFC tags can be discreetly 
integrated into the graphic design of the package with‐
out affecting its visual appearance, allowing interactive 
functionality to remain virtually invisible until activated. 
This approach enhances both the aesthetic quality of 
the packaging and the overall user experience (Coskun, 
Ozdenizci & Ok, 2015; Gegeckienė et al., 2022).

Compared with conventional CD packaging, the pro‐
posed concept extends the role of the package beyond 
storage and visual presentation. It becomes an active 
communication medium capable of delivering con‐
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	» Figure 3: Digital content and user interface accessed by interacting with the NFC-enabled CD package

tinuously accessible digital content while preserving 
the permanence and material qualities of physical 
media. Unlike QR-code-based solutions, NFC interac‐
tion requires only a simple tap, reducing visual clutter 
and allowing the interactive functionality to remain 
discreetly integrated into the package design. These 
characteristics support a more natural user experi‐
ence and reinforce the perception of the package 
as a unified graphic product rather than a printed 
object supplemented with external digital services.

The proposed concept also demonstrates broader 
opportunities for applying NFC technology within graphic 
products. Although developed as a music album, the 
same design principles can be adapted to other forms 
of packaging where interaction with digital content 
adds value to the physical product. Examples include 
limited-edition publications, exhibition catalogues, pro‐
motional packaging, premium product packaging, and 
collector's editions, where digital content can comple‐
ment rather than replace the physical experience. Exist‐
ing commercial implementations, including NFC-enabled 
albums and music cards, primarily use NFC technology 
as a gateway to streaming platforms or promotional 
content. In contrast, the concept presented in this study 
considers NFC as an integral component of the pack‐
aging design process. Rather than functioning solely as 
a digital shortcut, the embedded NFC tags contribute 
to a coherent communication system in which graphic 
design, physical interaction, and digital media are inten‐
tionally integrated into a single user experience. This 
approach extends the communicative role of packaging 
while preserving the authenticity and collectible value 
of physical music releases (Fumihira & Johnston, 2025).

From the perspective of graphic product design, the 
presented prototype illustrates that NFC technology 
should not be considered merely as an additional tech‐
nological component but as an integral element of the 
communication strategy. By integrating visual design, 
physical interaction, and digital content into a coher‐
ent user experience, the developed package demon‐
strates how traditional graphic products can evolve 

into interactive communication interfaces while main‐
taining their aesthetic, cultural, and collectible value.

Overall, the developed prototype demonstrates that 
NFC technology can be successfully incorporated into 
graphic packaging without compromising its visual 
identity or usability. The proposed concept illustrates 
that interactive functionality can be achieved through 
careful integration of graphic design, packaging struc‐
ture, and digital media, creating a unified physical–dig‐
ital communication environment. Although developed 
as a music album, the design principles presented in 
this study are transferable to a wide range of graph‐
ic products where interactive communication can 
enhance product functionality and user engagement.

4.	Conclusions

This paper presented the design and development of 
an interactive music album package that integrates 
Near Field Communication (NFC) technology with con‐
ventional graphic packaging. By combining the physical 
qualities of a compact disc package with digital content 
accessible through embedded NFC tags, the proposed 
concept demonstrates how traditional packaging can be 
transformed into an interactive communication interface 
while preserving its aesthetic and collectible value. The 
proposed concept demonstrates that NFC technology 
offers a practical solution for connecting physical and 
digital media in graphic products. Unlike conventional 
packaging, which primarily serves protective and infor‐
mational functions, the developed concept extends 
the role of packaging by enabling immediate access to 
multimedia content, artist information, and additional 
digital resources through intuitive user interaction. The 
integration of NFC technology was achieved without 
altering the visual identity or usability of the package, 
illustrating the compatibility of interactive technolo‐
gies with established principles of graphic design.

Beyond its application in the music industry, the pre‐
sented concept demonstrates the broader potential of 
NFC-enabled packaging in the development of innovative 
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graphic products. The same design approach can be 
applied to promotional materials, premium packaging, 
limited-edition publications, museum products, and 
other applications where physical objects can benefit 
from an interactive digital extension. In this context, 
NFC technology represents not only a communication 
tool but also a means of enhancing user engagement 
and creating a stronger connection between physical 
products and digital services. The main contribution of 
this work lies in the development of a functional design 
concept that integrates graphic design, packaging design, 
and NFC technology into a unified user experience. 
The presented prototype illustrates how interactive 
packaging can support the ongoing convergence of 
physical and digital media while opening new possibil‐
ities for the design of user-oriented graphic products.

Future research could focus on evaluating user 
interaction with NFC-enabled packaging through 
usability studies and user experience assessment, 
as well as investigating the application of emerg‐
ing technologies, such as dynamic web content, 
cloud-based content management, and artificial 
intelligence, to further expand the functionality and 
adaptability of interactive packaging systems.
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