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ABSTRACT

Blood collection center all over the world face the challenge of maintaining a
sufficient supply to balance the demand for blood products. Besides the more severe
donor selection criteria, the aging population and natality rate are the factors which
influence the pool potential donors and cannot be easily changed. Continuous donor
recruitment and retention are essential to maintain the nation’s blood supply and to
ensure the ability to meet future needs. In this study, a systematic approach is used to
design and build a hand massage device for blood donation process. The design and
development is based on standard procedure suggested by Karl Ulrich Steven Eppinger.
Quality Function Deployment approach is used to define the customer needs or
requirements and translating into specific plans to produce product to meet those needs.
The main elements in the prototype include the vibration system, heat element system
and sensoring system. The prototype was tested during the blood donation campaign that
organized by Kolej Kemahiran Tinggi MARA in March 2014. Result shows that the
recommendation from all respondent agreed that the developed prototype device is
suitable to be used by the donor during blood donation process in order to improve the
amount and increase the confident level. Investigation also showed that the prototype is
able to reduce the donation time more than 85% as compared to without using any device
during the blood donation process.
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ABSTRAK

Pusat pengumpulan darah di seluruh dunia menghadapi cabaran untuk
mengekalkan bekalan yang cukup untuk mengimbangi permintaan bagi produk darah.
Selain kriteria pemilihan penderma yang lebih teruk, penuaan penduduk dan kadar
kelahiran adalah faktor-faktor yang mempengaruhi penderma yang berpotensi dan ia
tidak mudah diubah. Pengambilan pendermaan secara berterusan dan penyimpanannya
adalah penting untuk mengekalkan bekalan darah negara dan juga memastikan keupayaan
untuk memenuhi keperluan pada masa hadapan. Dalam kajian ini, pendekatan yang
sistematik digunakan untuk merekabentuk dan membina sebuah peranti urut tangan untuk
proses menderma darah. Rekabentuk dan pembangunan adalah berdasarkan kepada
prosedur standard yang dicadangkan oleh Karl Ulrich Steven Eppinger. Pendekatan
Pertukaran Fungsi Kualiti digunakan untuk menentukan keperluan pelanggan dan
menterjemahkan ke dalam rancangan khusus untuk menghasilkan produk yang
memenuhi keperluan tersebut. Elemen-elemen utama dalam prototaip termasuk sistem
getaran, sistem elemen haba dan sistem penderia. Prototaip diuji semasa kempen derma
darah yang dianjurkan oleh Kolej Kemahiran Tinggi MARA pada Mac 2014. Keputusan
menunjukkan bahawa cadangan daripada semua responden bersetuju bahawa peranti
prototaip dihasilkan adalah sesuai untuk digunakan oleh penderma semasa proses derma
darah bagi meningkatkan jumlah amaun dan meningkatkan tahap keyakinan. Siasatan
juga menunjukkan bahawa prototaip mampu mengurangkan masa menderma iaitu lebih
daripada 85% berbanding tanpa menggunakan mana-mana peranti semasa proses derma

darah.
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CHAPTER 1

INTRODUCTION

This chapter discusses an overview of the study conducted for the Master Project.
Firstly, the background and the objectives are highlighted. Then, the statement of the
problem and the scopes of the study are explained and followed by the organization of
the thesis.

1.1  Background of the Problem

A blood donation process occurs when a person voluntarily has blood drawn and
used for transfusion and/or made into biopharmaceutical medications by a process called
fractionation (separation of whole-blood components). Blood banks often participate in
the collection process as well as the procedures that required. In the developed world,
most blood donors are unpaid volunteers who donate blood for a community supply. In
poorer countries, established supplies are limited and donors usually donate blood when

family or friends need a transfusion (directed donation).

The demand for blood is increasing as the population ages and new and
aggressive surgical, oncological, transplantation procedures are introduced [1, 2] and as a
result of greater use of blood products to treat medical conditions [3]. Besides the more
severe donor selection criteria, the aging of population and low natality are the factors
which influence the pool of potential donors and cannot be easily changed. Continuous



donor recruitment and retention are essential to maintain the nation’s blood supply and to

ensure the ability to meet future needs.

The volume of blood collected could be increased in two ways: by encouraging
new donors to start donating, or by encouraging existing donors to donate more often, or
both. The challenge for blood collection services is to devise strategies that encourage
non-donors to make their first donation, to devise further strategies to reduce donor
dropout, and to motivate behaviour change that will lead to committed regular donation.
Establishing a reliable method of predicting who is most likely to donate blood would
improve the likelihood of such strategies succeeding.

Normally the donor is given an object example a sponge or etc to be squeezed
repeatedly. This activity generally increases the blood circulation and finally improves

the donation process.

1.2 Problem Statement

Improving the amount of blood collected especially from new donors is the most
critical issue in blood donation process. The challenge to encourage non-donors to make
their first donation with reducing process time is strategies that can be implemented to
motivate the community’s especially confidence level during this process.

Below are some of the related questions to the above problems:

How the blood donation process can be improved by using a hand massage device.

What are the important needs to be considered?

What are the suitable concept designs to develop the device?
How to quantify the performance of the proposed design with several variables?



1.3  Objectives

The main objectives of this study are as follow:

I.  To design, develop and fabricate of a hand massage device for blood donation
process.
il.  To evaluate the performance of the prototype device.

1.4  Scopes of Study

This project focuses on the blood donation process.

I.  The respondents for this project are specific to the community in Malaysia only.
iil. The proposed hand massage device operation is using vibration system with
flexibility to control the amount of vibration to the body.
iii.  Quality function deployment (QFD) approach is used to indentify the customer
needs before generating the design and prototype.
iv. Criteria to develop the machine include durability, secure, reliability, optimum

size, ease of use and handling.

The mechanism or conceptual design needs to be generated at the beginning. Then
the best design concept was selected and tested as well as the analysis was conducted
after the selection process. The analysis consists of identifying and quantifying the
parameters that contribute to the improvement in blood donation process.



1.5  Organization of the Report

This thesis consists of five chapters. Chapter 1 covers the introduction of the
study. Then, the literature review on related aspects of the study is discussed in Chapter
2. Discussion about research methodology is in Chapter 3 and followed by the result and
discussion in Chapter 4. Lastly, Chapter 5 provides the conclusion and recommendation

for the research.
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