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ABSTRACT

Wheelchair is an equipment use to facilitate movement for patient that incapable to walk.
Wheelchair is widely used at hospitals, elderly care centers, and also home. The wheelchair’s
user mostly account with the difficulty to move and transferring from places such as from bed
to wheelchair and if a career or nurse is presence, a lot of energy and strength is needed to help
lifting the patient. In some situation, wheelchair is also used by patient to help them taking
bath.

Traditionally, a wheelchair can only be used as a transportation for a patient in a sitting position
only and sometimes they needed the help of somebody to push the wheelchair. Nowadays,
wheelchairs are manufactured in various design to serve various functions and some are even
have motorized controller. The most widely adopted materials of the project are mild steel due
to the durability of the patient's weight and have other similar materials identical to the original
manual wheelchair. The examples of materials and accessories are such as armrest, wheels,
brakes and leather seat. After analyzing the problem facing by nurse and the patient's guardians
using a wheelchair, a conclusion have come out that the patient's removal tool is needed for
hospitals and home care centers especially for the elderly. This tool can help the nurses and
guardians of the patient to move and transfer patients easily and help reducing the pain
experienced by patients by providing a best alternative for them.
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Chapter 1

Introduction of wheelchair

1.1 Introduction

In this century, wheelchairs are a tool or device built to help patients with difficult mobility.
The first wheelchair was built in 1595 for Phillip IT of Spain by an unknown creator [1]. This
wheelchair is designed with two large wheels on the left and right sides as used on bicycles and
two smaller wheels. In the front Figure 1.1 shows an example of a Standard Manual

Wheelchair.

Figure 1.1 shows a Standard Manual Wheelchair. [2]




In addition, the wheelchairs also come in many types and advantages according to its design
for example, automatic wheelchairs, motorized wheelchairs, travel wheelchairs, sports
wheelchairs and more. These wheelchairs are widely used in hospitals, elderly care homes and
homes in the event of a sick family member. Wheelchairs used are the usual wheelchairs that
are manually driven at the expense of not costing the user.

1.2 Background of problem

As know, the Standard Manual Wheelchairs are widely used in hospitals, home care centers
and at home in the event that a sick family member needs the same energy as moving a
wheelchair to move from one place to another. In addition, patients also need the help of nurses,
staff and family members to help push the wheelchairs to move more efficiently .When
transferring patients from bed to wheelchair or wheelchair to bed requires a more that two
person to help lift the patient. There are also patients who complain during the transfer session
because they feel pain and feel uncomfortable and want to do it themselves without the help of

nurses or staff.

To understand the issue of transferring or moving patients from bed to wheelchair or
wheelchair to bed, an interview and make a first step questionnaire in figure 1.2 was conducted
at 3 places such as KPJ Perda Hospital, Ehsan Senior Care Center, Kulim and KPJ KL Tawakal
Hospital. Through interviews, the problem they face is the process of moving the patient from
bed to wheelchair as patients have different weights. This requires more than two people to
help move the patient so that the patient does not fall down because patient safety is their
priority.
Adakah anda merasa terbeban untuk mengalihkan pesakit dari katil ke kerusi roda?

13 responses

Ya — 9 (69.2%)

Tidak —4 (30.8%)

Figure 1.2 shows the problems faced by nurses and staff




In addition, based on interviews and survey, they state that only non-critical patients need to
be moved from bed to wheelchair or wheelchair to bed. Critical patients do not need to move
from wheelchairs to beds as they only need to be wiped and put on aduit diapers while other
patients need to go to the bathroom to handle their personal issues without the help of others

person.

1.3 Problem statement

Based on interviews and surveys conducted at KPJ Perda Hospital, Ehsan Senior Care Center,
Kulim and KPJ KL Tawakal, it was found that the three institutions had similar problems with
the process of moving patients from wheelchair to wheelchair or wheelchair. The process of
transferring patients requires at least 2 people per patient. When lifting patients, nurses or staff
receive complaints from patients because they are feel pain during the transfer process, a

method used by nurses is too strong.

1.4 Objectives

The objectives of this project:
» To design an equipment in facilitating patient transfer process from bed to wheelchair.

* To reduce pain inflicted to user during transfer process.

1.5 Scope

The scopes of this project:
« It can be used at the hospital, elderly care centre, therapy center or domestic use.
* To be used in for transferring patient (bed to wheelchair).

* To be used by weak or half lower body paralyze patient only.




1.6 Project Benefit

The project is of great benefit to institutions such as hospitals or senior care centers as it

relieves the burden of nurses or staff and addresses the problems faced previously.
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Chapter 2

LITERATURE REVIEWS

2.1 Introduction

In the era of highly technologically advanced and fully competitive, Person’s movement
is no longer a foreign matter for daily activities, in the pursuit of unlimited activity for the
people of nature. But how about individual who have trouble in moving from a place to another
place. As a result, Wheelchairs have become more modern and sophisticated, from time to time

and demanded.

Wheelchairs can be operated on their own or with the help of others. In general, when
alone, the individual has to move.the wheelchair with his or her hand in order to move. If there

is a helper, then the helper will handle the wheelchair

There are many types of wheelchairs. The base wheelchairs have seats, levers, arm
seating, scats,two (2) large wheels in the rear and (2) two small caster wheels in the front. Both
rear wheels usually have handrails. Most wheelchairs have two (2) handles at the top of the
back of the wheelchair to allow others to push for help when needed. Depending on the needs

of the user. There are many variations of wheelchair design today.




With the design that had made, there is adjustable seating, and the height that can be
increased to the level of patient bed by using a hydraulic system and sliding seat to fit the
patient’s posture into the wheelchair. This can move the patient with a reduction in risk
movement to the patient elsewhere. It is a best used at the old folk home and in hospital. It can

also reduce the energy of caretaker or patient. [1]

2.1 Standard Manual Wheelchair

Design

The manual wheelchairs have two main designs that are foldable or non-foldable.
Foldable wheelchairs are usually optional as they use a little space when storing them like a
car bonnet, behind doors and so on. These wheelchairs are also adjustable and removable for

certain purpose. [1]

Seat
This seat is designed to allow wheelchair users to distribute pressure and weight to avoid risk.
It is made of material that allows for the diffusion and absorption of pressure between the

wheelchair user body and the seat surface. [1]

Material
Standard wheelchairs are made from mild steel. It is inexpensive, easy to work, readily
available, and versatile. It is fairly strong, but in order to be very durable the metal itself has to

be thick. [2]




Cost

A manual wheelchair cost will still be on the lower end of the price range as long as it doesn’t

come with any fancy features. Within manual wheelchairs, there are a few different kinds a

standard wheelchair cost will be an average of $250. [3]

Weight

so your wheelchair will weigh in between 37 and 52 lbs or 17 kg to 24 kg. on average. [2]




2.2 Lightweight rigid frame wheelchairs

The E&J Story:

Herbert A. Everest and Harry C. Jennings Sr. were friends, and both them were
engineers. Herbert Everest was also physically disabled after surviving a mining accident in
1918. Everest complained to Jennings about the bulk of chairs available in the early 1930 .in
1933, the pair designed and built a lightweight, collapsible model in Jennings’ garage. The
design was patented in October 1937. The pair soon went into business to manufacture their
improved design. By the early 1970s, Everest & Jennings International was “the world’s largest
supplier of wheelchairs. In the 1980s they launched “Avenues,” an adaptive clothing line for
wheelchair users. Changes within the company and in the business landscape during the 1980s
left Everest & Jennings struggling at decade’s end. In 1992, facing financial difficulties from
lost market share, Everest & Jennings moved from Carmarillo, California to St Louis, Missouri.
In 1993, the company acquired Medical Composite Technology, a carbon fiber technology
company [4].

Design

One thing to look for an ultra-lightweight wheelchair is whether the chair has a folding
frame or a rigid frame. People often assume that folding frames are easier to transport than
rigid frames since you just collapse the chair and stash it away in a car. But a rigid frame ultra-
light wheelchair often comes apart easily for transport. After that, rigid frame styles typically
have a simple design that makes it easy to store them in the vehicles. Benefit of a rigid frame

over a folding frame wheelchair is that rigid frames tend to provide a smoother ride. [5]

9



Seat & cushions

A seat width of 18 inches tends to be the most common, although you can find models
with 16-inch and 19-inch widths as well. When it comes to seat height, wheelchairs often come
in three sizes. standard and tall. A seat height is usually about 17.5 inches off the ground. It’s
the most appropriate height for people under 5 feet, 5 inches tall. A standard seat height is
usually 20.5 inches off the ground and is ideal for people between 5 feet, 5 inches tall and 6
feet, 2 inches tall. People over 6 feet, 2 inches often benefit from a tall seat, which is usually
21.5 inches off the ground. To ensure the right height, have your loved one sit in the chair. His
or her feet should just touch the ground, but shouldn’t drag on floor. If the feet hanging in the
air, the chair is too tall, and it will be difficult to get into and out of it [5]

Materials

Both lightweight and ultra-lightweight wheelchairs can feature aluminium frames.
Aluminium is considered as the lightest metal compared to steel. Some ultra-lightweight

wheelchairs feature titanium frames. [5]

Cost

Ultra-Light Weight wheelchairs are easy to fold and store in small places. They are made
of a combination of steel and aiuminium which allows the wheelchair to weigh below 29
pounds. It has ergonomic seating for comfort and stability. Ultra-Light Weight wheelchairs
come in a variety of designs and colors. The average cost of an ultra-lightweight wheelchair

is $700 - $1,995 .

10




Weight of wheelchairs

Lightweight and ultra-lightweight wheelchairs are the perfect solutions for the person
that’s need. The wheelchair’s weight and size makes them easier to manipulate. The difference
between a lightweight and an ultra-lightweight wheelchair comes down to weight. Although a
“lightweight” chair does weight less than a conventional chair, many people would consider
this type of chair to be too heavy. Some lightweight models weigh 30 to 40 pounds or 12-17
kg, and that’s before you attach the rigging or leg rests. ultra-lightweight wheelchairs typically
weigh under 25 pounds or 11 kg. Some define an ultra-lightweight wheelchair as being under

19 Ibs. It’s also possible that weigh less than 15 pounds. [5]

11




2.3 Recline Wheelchairs

Introduction

Recliner wheelchairs are not popular and while some users can benefit from a reclining
wheelchair they are rare. They are heavy wheelchairs, not very transportable difficult to propel
for the user. [6] The biggest problem with reclining wheelchairs is that when the back is moved
from upright to a recline position physics and gravity try to push the users bottom forward on
the seat, which causes a shearing action that can, at best be uncomfortable and at worse cause
skin breakdown and pressure sores.

In spite of the issues surrounding reclining wheelchairs there are cases when they are
necessary and appropriate. The first is when the hips of the user cannot be placed in a 90°
position and the user is naturally reclined and another is when one or both knees cannot be

bent.

Design

Reclining wheelchairs are generally designed for institutional use and are of fairly
heavy construction. The frames will normally be made of steel and have a weight of between
45 1bs. and 551bs. They do usually fold from side to side but their weight and overall size makes
them difficult to lift and transport. [6] The rear wheels on this category of wheelchair are
normally available in 20", 22", or 24" with the larger sizes being most common and have either

air filled or solid tires but solid are most common.

12




Seat and Seat cushions

This seat is designed to allow wheelchair users to distribute pressure and weight to avoid risk.
It is made of material that allows for the diffusion and absorption of pressure between the

wheelchair user body and the seat surface. [1]

Materials

It was manufactured by high alloy Folding 6061 T-6 Aircraft-grade aluminium. [9] But there
verity of material in market such as mild steel, chrome and much more to develop into the light

weight for user convenient.

Cost

Reclined wheelchair with combination of parts and materials, the cost it will remain between
price of $950.00 in the market .it seem to expensive , but usually store provided payment as

Jow as $30.65 per month*.[9]

Weight

The product was made between 36lbs-38lbs, with a convenient weight capacity for a normal
user to lift. The weight can be accommodated capacity is with the patient weight between

2501bs-350Ibs.over than that it may cause a undesirable accident.[9]

13




2.4 Barber chair concepts

Design

This chair a reclinable back can make user feel comfortable while being easily
positioned. It also has an adjustable headrest, removable bar for neck strips and heavy duty
hydraulic pump. has a classic antique look, upgraded with high quality upholstery and hand
polished stainless steel edges. W: 31" Arm to Arm: 21" Depth of Seat: 19" H: 47.5" Seat to
Ground: 25" ~ 31" Diameter of Base: 26.8".

Seat &cushion

The barber seat height generally adjusted by hydraulic pump, Usually the hairdresser
put half foot on the pedal can adjust the height of hair cutting chair, by hand to handle the
pneumatic valve to adjust the backrest angle.[7] Barber chairs usually with up & down lifting

function and rotation function, these designs provide great convenience.

14




Materials

This new modern hair styling chair has comfort high density of memory foam, covered with
high quality PVC material. Heavy duty hydraulic pump make height adjustment easier, from
0-4.7”. Back seat can be reclined up to 135 degree. Heavy duty components, a premium chrome
base make the barber chair both reliable and functional. It is also came with high alloy and

strong base frame structure.

Cost

the usually of this product will have a lot of prices base on the design and function , for this it

may cost $385.99. this is a highly price but it may have a nice look and design.

Weight

the load of this chair can be accommodate was 200kgs(max.8001bs).
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter focus on the process of upgrading the existing wheelchairs at hospitals and
elderly homes. Overall, the manufacturing process is shown in Figure 3.1. First, a series of
questionnaires were conducted at hospitals and elderly homes to analyse problem that people
facing when using wheelchair, especially when moving patients and other existing
shortcomings that came with the wheelchairs. A list of design problems then were created to
come up with a tool that can help overcome the problems. After that, the parts that need to
modify were identify and selected components are going to be used to replace them. Next, a
selection of design ideas were created and evaluate and finally the most appropriate design is
selected for the final presentation. Therefore the estimate of the cost required for this
wheelchair can be estimated and use as desired. Finally, improvements will be made in case of

any deficiencies that can occur after the testing of the project.
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