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ABSTRACT 

 

The ServMate dining tray is a product developed to address specific dining 

challenges observed at the MADAD open dining area in Kedah, which 

accommodates large crowds during communal events. Through direct site 

observation and user behaviour analysis, common problems such as difficulty 

carrying multiple food items, unstable cup placement, and inefficient storage 

were identified. ServMate responds to these needs with a compact, lightweight, 

and fully 3D-printed design featuring side handles for improved grip, an integrated 

cup holder indent to reduce spillage, and a stackable form for space-saving 

storage. The tray is made from antibacterial PLA composite, a material that is 

biodegradable, anti-mould, antibacterial, odour-resistant, and food-safe. Filleted 

edges further enhance cleaning efficiency. The final design aims to improve the 

dining experience for MADAD users by simplifying food transportation and 

optimising tray management in high-traffic dining scenarios. 
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INTRODUCTION 

 

Communal dining events are central to the activities held at the MADAD open 

dining area in Kedah, where meals are served to large crowds during religious, social, 

and community events. This high-traffic dining setting creates unique logistical and 

operational challenges, particularly in managing the serving tools provided to 

attendees.Multiple site visits and direct user observation identified several recurring 

issues. These include the difficulty of carrying multiple food items on standard plates, the 

instability of cups leading to frequent spills, and the absence of an efficient storage 

solution for trays when not in use. Furthermore, MADAD incurs significant recurring costs 

from the constant need to purchase disposable items such as plastic cups, plates, and 

cutlery, which are used to accommodate the crowd quickly but result in high waste 

generation and financial inefficiency. 

 

 
Figure 1.1 One of the early sketches of the dining tray 

 

 

There is also the matter of hygiene and maintenance in a semi-outdoor dining space 

where equipment is exposed to moisture and environmental elements, causing mould 

growth, bacterial contamination, and unpleasant odours with repeated use. 
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In response, this project introduces ServMate, a thoughtfully designed dining tray 

tailored for MADAD dining hall users. ServMate addresses the observed issues by 

incorporating a compact, ergonomic form with side handles for better grip, a cup 

holder indent for drink stability, and a stackable design for space-saving storage. The 

tray is produced using an antibacterial PLA composite, a biodegradable material that 

is anti-mould, antibacterial, and odour-resistant, ensuring durability and hygiene. By 

reducing reliance on disposable items and enhancing usability, ServMate offers a cost-

effective and sustainable solution to simplify communal dining at MADAD. 

 

MATERIALS AND METHODS 

 

Figure 1.2 The picture of final body structure 

 

The ServMate dining tray is produced using an antibacterial PLA composite, a 

biodegradable and food-safe material enhanced with anti-mould, antibacterial, and 

odour-resistant properties. This material was chosen for its durability and hygiene, 

especially suited for MADAD’s semi-outdoor dining area where trays are exposed to 

moisture and frequent handling. The tray is designed with filleted internal edges to 

prevent dirt accumulation and enable easier cleaning after each use. 

ServMate’s design integrates features that directly address the challenges observed at 

MADAD. Side handles on both sides provide a secure, comfortable grip for carrying 

multiple items. A cup holder indent adds stability for drinks, reducing the risk of spills. The 

tray’s form is also stackable, allowing for organised, space-saving storage when not in 

use. Its dimensions are refined from standard hospital trays to offer adequate carrying 

capacity without being bulky or heavy. 

In practice, ServMate trays are placed at a designated pickup area where users can 

easily take one before collecting their meals. Trays are cleaned and restacked at a 
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designated drop-off location after dining. This simple flow streamlines the user 

experience while reducing MADAD’s dependency on high monthly costs spent on 

disposable cups and plates, ultimately lowering waste and operational costs. With the 

right combination of material, thoughtful features, and an efficient usage system, 

ServMate offers a practical solution tailored for communal dining needs at MADAD. 

 

RESULTS AND DISCUSSION/FINDINGS 

The objective of this project was to examine the need for a compact, durable, 

and hygienic dining tray solution specifically for the MADAD open dining area in Kedah, 

which serves large crowds during communal events. This research was conducted 

through direct site observations, user behaviour analyses, and interviews with MADAD 

staff and volunteers regarding the handling of food service equipment. The insights 

gathered informed the design of ServMate, a lightweight, stackable tray that improves 

food-carrying convenience while addressing hygiene and storage concerns. 

 

The research also aimed to validate the design’s effectiveness in meeting the functional 

and operational needs of MADAD dining hall users and staff. Factors such as ease of 

carrying, beverage stability, stackability for space-saving storage, and ease of cleaning 

were analysed based on observations and feedback from potential users. 

 

The final ServMate design incorporates features that directly respond to these findings, 

including side handles for improved grip, a cup holder indent to reduce spills, and a 

stackable structure for efficient storage. The use of antibacterial PLA composite ensures 

the trays remain hygienic over repeated use, resisting mould, bacteria, and odours, 

which is crucial in a semi-outdoor setting like MADAD. 
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Gathered data showed that an interviewee believed that a dedicated tray system like 

ServMate can enhance convenience during communal dining and reduce reliance on 

disposables. This supports the potential for cost savings, improved dining flow, and 

better hygiene standards within the MADAD operations. 

 

CONCLUSION & RECOMMENDATION 

 

The development of ServMate responds directly to the challenges observed 

within the MADAD open dining area, where communal dining for large crowds often 

results in operational inefficiencies, user inconvenience, and recurring costs from 

disposable tableware. By introducing a compact, lightweight, and hygienic tray, this 

project offers a practical solution to improve how food and drinks are carried, minimising 

spills, and reducing the need for multiple trips during meal collection. The integration of 

features such as side handles, a cup holder indent, stackability, and the use of 

antibacterial PLA composite material ensures that the product is functional, easy to 

clean, and suitable for repeated use in a semi-outdoor setting. It is recommended that 

ServMate be trialled in real dining events at MADAD to gather further user feedback 

and observe its performance under actual conditions.  

 

This will help validate the design’s usability, durability, and overall contribution to 

reducing disposable waste and operational costs. Additionally, future iterations of the 

tray could explore alternative materials for enhanced durability or the inclusion of 

colour-coding systems to assist with tray organisation and food serving processes. If 

mass-produced, ServMate is proposed to be manufactured in a range of neutral and 

calming colours, such as slate blue and dark forest green, to better align with MADAD's 

overall aesthetic and create a more cohesive and pleasant dining environment. 

Implementing ServMate not only offers a solution tailored to MADAD’s specific needs 

but also presents a scalable concept that could benefit other large-scale communal 

dining settings facing similar challenges. 
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Figure 1.3 The picture of Environment (ServMate) 
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