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Abstract

The care of bedridden patients requires extensive attention, particularly in hospitals where
hygiene and comfort are paramount. Manual bed sheet changing methods are often labor-
intensive, posing challenges to caregivers and increasing the risk of infections. This study
presents an Automated Bed Sheet Changing System designed to provide an efficient, hygienic,
and cost-effective solution. The system incorporates a motor-driven mechanism to replace
sheets without disturbing the patient. Using a combination of SolidWorks modeling,
mechanical components such as guide rollers, chains, and sprockets, and electrical integration,
the system enhances the overall quality of patient care while minimizing caregiver effort. This
paper discusses the design, construction, working principles, and future advancements in
automated patient care systems.
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1. Introduction

The healthcare industry continually seeks innovative solutions to improve patient care and
hygiene. Bedridden patients require regular repositioning and sheet changes to prevent
conditions such as pressure ulcers (bedsores), infections, and discomfort. While hospitals
employ fully automated beds, these systems are expensive and not accessible to smaller
healthcare institutions or home-care settings.

The objective of this study is to develop an automated bed sheet changing system that provides:
o Efficient sheet replacement without disturbing the patient.
e Reduction in caregiver effort and risk of injury.
o Improved hygiene standards through minimal manual intervention.

o Cost-effective fabrication for widespread accessibility.
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2. Literature Review

Several studies have focused on hospital bed innovations to enhance patient comfort.

John et al. (2016) developed a multi-functional medical bed incorporating hydraulic
systems for adjustable height and mobility.

Onkar et al. (2011) designed a bed-integrated commode system to assist bedridden
patients with hygiene concerns.

Ahmed et al. (2015) proposed a pneumatic wheelchair-stretcher system reducing
caregiver strain through automated patient transfer mechanisms.

While these designs address different aspects of patient mobility, none focus on bed sheet
changing automation. The proposed system bridges this gap by introducing a low-cost,
efficient, and easy-to-operate mechanism.

3. Methodology

The development process involved the following structured approach:

1.
2.

Conceptualization — Identifying patient needs and caregiver challenges.
Literature Review — Evaluating existing automated healthcare solutions.
Design Phase — Creating a SolidWorks model for visualization.

Component Selection — Optimizing mechanical and electrical elements for cost-
effective manufacturing.

Prototype Fabrication — Assembling and testing the automated sheet-changing system.

Performance Analysis — Evaluating speed, efficiency, and ease of use in real-world
scenarios.

4. System Design & Construction

4.1 Mechanical Design

The automated sheet-changing system consists of:

Frame Structure: Galvanized iron pipes provide a stable base for all components.
Guide Mechanism: A rail-guided roller system ensures smooth sheet transition.
Carrier System: A movable mattress frame facilitates the sheet replacement process.

Chain & Sprocket Assembly: Enables controlled movement of sheets.
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Fig:1 — Dimensions of the frame

Fig:2 — Model designed in Solidworks

4.2 Electrical Integration
e Switched-Mode Power Supply (SNPS) — Provides a stable 12V DC source.
e Wiper Motor (20V) — Drives the rolling mechanism for sheet replacement.
o Relay Switches (5A) — Controls power flow efficiently.

e Control Interface — Allows users to operate the system seamlessly.
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4.3 Working Mechanism
o The system stores fresh bed sheets at the head roller.
o The used sheet is simultaneously collected at the foot roller.
o The caregiver activates the motor, causing automatic sheet transition.

e Guide rails maintain proper alignment and prevent sheet displacement.

5. Experimental Setup & Results

The system was tested in a controlled environment, mimicking real hospital scenarios. The
evaluation focused on:

e Speed of sheet replacement — 30-40 seconds per change.
o Ease of operation — Minimal caregiver intervention.
o Hygiene improvement — Reduced direct contact with used sheets.

o Patient comfort — Smooth non-disruptive process.

L]

Fig:3 — Fabricated Model
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The results demonstrated high efficiency, reduced physical strain, and enhanced safety
standards for both patients and caregivers.

6. Advantages & Applications

6.1 Advantages

1. Minimizes caregiver effort, reducing physical strain.
2. Enhances hygiene, lowering infection risks.
3. Affordable alternative to expensive hospital bed automation.
4. Quick & efficient, saving time in healthcare settings.
5. Ensures patient comfort, preventing pressure sores.
6.2 Applications

Hospitals

Nursing Homes

Home Care

Long-Term Healthcare Facilities

Rehabilitation Centers

7. Future Modifications

Future enhancements will focus on:

1.

Motorized automation — Introducing remote control operation.

Sensor integration — Ensuring precise alignment through Al-assisted monitoring.
Material innovations — Implementing anti-microbial surfaces.

Adjustable tension settings — Customizing sheet replacement speed.

Smart monitoring — Integrating IoT technology for predictive maintenance.

8. Conclusion

The Automated Bed Sheet Changing System introduces a novel approach to hospital bed
automation, emphasizing hygiene, efficiency, and caregiver support. Experimental results
validate its effectiveness in real-world applications, demonstrating faster sheet replacement and
reduced physical intervention. With future enhancements, the system has the potential to
become a standard in modern patient care technology.
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