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Abstract
Objective: To address the home health management needs of individuals experiencing cervical
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discomfort and sleep disturbances, this study proposes a cervical pillow design that integrates
personalized support, replaceable traditional Chinese medicine pouches and sleep posture mon-
itoring, thereby providing a design basis for subsequent development and usability evaluation.
Methods: Adopting an interdisciplinary product design approach, and combining the physiologi-
cal curvature of the cervical spine, sleep posture support requirements and the principles of Tra-
ditional Chinese Medicine diagnosis and treatment, we completed the functional planning for the
pillow’s zoned structure, herbal pouches and flexible pressure-sensing modules; utilizing a mod-
ular design methodology to establish the product structure, user workflow and risk control measures.
Results: A design solution was developed consisting of a 3D-printed partition-supported pillow
body, replaceable traditional Chinese medicine pouches, a flexible pressure-sensing module, and
a mobile device interaction module. The structural relationships among the modules, material
selection, usage procedures, and subsequent validation criteria were clearly defined. Conclusion:
This approach embodies the convergence of nursing needs, traditional Chinese medicine health
management, additive manufacturing, and flexible sensing technologies, and holds research value
for further studies on fabrication, material safety testing, pressure distribution testing, and user
usability evaluation.
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Figure 1. Schematic diagram of the layered structure of a 3D-printed, traditional Chinese
medicine-filled cervical pillow for sleep aid
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Figure 2. Schematic diagram of the overall appearance and structure of a 3D-printed cer-
vical pillow filled with traditional Chinese medicine to aid sleep
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Figure 3. Schematic diagram of a flexible capacitive pressure sensor
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Figure 4. Schematic diagram of the functional framework of a 3D-printed cervical pillow filled with traditional
Chinese medicine to aid sleep
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