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Background: In modern industrial society, packing boxes play a vital
role in product protection, distribution, and communication, with
their use steadily increasing across industries. In response to global
concerns over environmental pollution, resource depletion, and
climate crisis, the packaging industry is adopting eco-friendly
strategies that emphasize sustainable materials, recyclable
structures, and production efficiency. As a result, there is growing
demand for innovative design approaches that balance practicality
and sustainability. This study applies the Open Patent Intelligence
Search (OPIS) to develop an eco-friendly packaging box that meets
industry needs. By focusing on structural design innovation, the
research aims to improve both the durability and functionality of
packaging boxes, contributing to sustainable packaging design
strategies. Methods: Focusing on the excessive use of adhesives and
durability issues in current packaging boxes, the OPIS methodology
was employed to analyze the problems and their root causes. Relevant
patents from related and different fields of packaging box design
were reviewed. Based on this analysis, design strategies were
formulated, leading to the development of a new structural design for
packaging boxes Results: The application of the OPIS methodology
enabled design the eco-friendly packaging box using structural design
principles, resulting in minimal use of adhesives and improved
durability. Conclusion: This study demonstrates a novel approach to
sustainable packaging box design by using OPIS methodology as a
strategic tool in eco-friendly packaging industry.
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Table 2

Classification of Box-Structured Products and Corresponding Patents
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A method for sustaining cover engagement despite a simple unfolded structure

719= Y HEHT
Z0| or TX| or ZX| or £X| or X|F or HO|H or paper or board or sheet or pulp
Z0| AxH
HIX]
Z% or =2 or 2| or e n/2 (X or AEEAH or combin* or union or assembl* or joint* n/2
2y 1x 2k or 4|0| or IHY or O{ME or 212 or 2/H or (structure or organizat* or shap* or frame or
=22 or HA| or HEH) form)
QFg*or 11" or A" or 24 or 2E0|Z or AL or stabl* or fix* or firm* or hard* or strong) n/2

StE or AEE n/2 (B or = or Al or g (combin* or union or assembl* or joint*)

ERuree) Aol e de2de 2] 9 BEd PR AP FRYS /AT 4+ Ut
o

U A7} HE 97 53 2L AE HopollAo) W
AE WP Aol eholot 2 YUY AT S VRO sinl, WEo| Byd x4 glo] 2y

= Adske @A (Ratchet) HIAUSES E8&sto] 47t Y fAl 24 Z2dS Aol SHI

rx
ox
rit
S
2
e
ofN
ofl
of!
e
o
o
ﬁ
’S
S
f—
o
S
S
NG}
Ne)
x
=
n
rlr
rpr
b
Mo
Rl
oX
=)
o
__)‘4_1"
N
N
N
S
olr
ol
ol
H1
Jhu
e
X
)
39
H
Mo

Journal of Industrial Design Studies 2025. Vol. 19, No. 3



doi: 10.37254/ids.2025.09.73.01.1

Table 4

A method for sustaining cover engagement despite a simple unfolded structure
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Intelligence Search (OPIS) Methodology
Functional and Eco-Friendly Effects by Folding Stage in Packaging Box Design
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Table 6

First Prototype Based on the Proposed Structure and Functional Verification
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Table 7

Comparison of Conceptual Design Layouts Based on the First Design Proposal
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