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I PREFACE

The use of honey for medicinal purposes traces it roots back to ancient Egypt, and other
civilizations. Honey was used for centuries to treat a wide range of medical problems
such as wounds, burns, cataracts, skin ulcers and abrasions. Today’s researchers

worldwide are exploring the strong antimicrobial properties in some honeys.

The rise of antibiotic-resistant bacteria has fueled the resurgence of honey in
comtemporary thinking. In Australia, the Australian Therapeutic Goods Administration,
which is the equivalent of the U.S. Food and Drug Administration, approved honey as a
medicine. A company in Australia markets medical honey as a wound dressing in

pharmacies there. It is available in the United States through the Internet.

Honey helps wounds in various ways. Numerous studies performed worldwide have
investigated the role of honey in would management. Of particular interest are the works
of researchers from the Dr. V. M. Medical College in Maharashtra, India, and from the

University of Waikato in New Zealand.

Based on the research results and publications, an Australian company currently markets
Medihoney, based on Manuka honey. Ordinary supermarket honey has ingredients that
vary depending on the nectar from which the honey is made. In this aspect, Medihoney

offers the advantage of laboratory testing, providing a standardized product consistently.

iii



IV TABLE OF CONTENTS PAGE

Frontispiece

I Acknowledgements .............coeoiuviiiiiieiiiniiincnieannens cevnnnn ii

III Preface

.................................................................... iii
IV Table of contents..........c.couevviiniiieiinininiiiiiieieieceeen e iv
V  Listoftables ... ..ccooeiiriiiiiiiiiiiiiiiiiiiiii e vii

VI List Of figures....cocoiviiiiiiiiiiiiiiiiiiciv i eee e viil

VII  Abbreviations........cceeieeiiiiniiiiiiieiieiiieceenereecearsecoannns ix

AY2 11 N1 v | O X

| 5, QN 211§ v T AU P xi

iv



1.0

14
1.5
1.6
1.7
1.8

2.0

Introduction and literature review

.................................................... 1
Research background ... 1
HYArogel .......onieniiiii et 2
1.2.1 Characteristics of hydrogel .............oooviiiiniiiieeiiieiiee e 4
HODEY .o e 6

1.3.1 Historical application ..............cvivuuiieeiiieeeneeeeeneenneereeanneeenesens 6
1.3.2 Medicinal uses of honey ............cccovvivveiiniiiieiiireeeeieeearenannnns 7
1.3.3  Composition 0f BONEY .......cuuiinviniiiiiiiiiiie e eee e eieeeieeeaenan, 9
1.3.4 Mechanism of aCtion ...........ccccuvvuiiniiniiniiiiie e ee e 10
1.3.5 AdVErse reactions ........c.oeeeeuernieunirneieneiniieeninenneeeeeeeeaeenaanns 11

1.3.6  Pain-relief effects .........ccocovveiiiiiiiii e 12
1.3.7 Anti-inflammatory effects

..................................................... 12
1.3.8  Anti-microbial effects ..........ccoeuiiiiiiiiiiiniii e 14
1.3.9 Anti-tussive effects .........coiiiiiiiiiiiiii e 19
1.3.10 Debridement effects ...........ccoviniiiiniiiiiiiiiiiiiiiieeieen e 19
1.3.11 Odour control effects ...........coiviveuiiiiiiiiiieiiiie e, 20
Contamination 0f HONEY ......cuvvirinininiiiiiiiiiiii et eeeee e 20
The process of wound healing ............c.ooooviiiiiiiiiii e 22
The role of honey in wound healing .............coccoiiviiviiiiiiiiceeae, 27
The role of honey in scar formation ..........ccc.eeveueeeeiniiireiiieniiieniiieenes 30
SKIN Grafts .....ciuiniiiiiiiiiii i et 31

R0 B N 1 TR < )+ R U SRR 31

1.8.2  The clinical application of skin grafts ...........c.cccociiiiiiiiiininin 32

1.83 Typesofskingrafts .......ccoiviniiiiiiiiiiniiiiiiiiiriirr e eeeeenn, 33

1.84  The process of skin graft take .........cccvoeiiiieiiiiiiiiiiiiiiiiieiena, 34

1.8.5  The procedure of skin grafting ..........ccccoveiiiniieiiniiiiiiiiniiineeennnn. 36

1.8.6  POSt-0perative Care.........coveviiinimiieiiiiaiaaiieraraeneereneraeacnan 37

ODJECHIVES «.neneitiirereerirerreeneenennenreierareereesrsesseneensessnsonsnsnsssensnsnnsnnas 38
2.1 General

22  Specific
2.3  Research hypothesis
2.4  Null hypothesis



3.0

4.0

5.0

6.0
7.0
8.0

9.0

Materials and methods .........coeviuieiiiiiiiiiiiiic e 39

3.1  Study design

3.2 Preparation of honey hydrogel and safecare hydrogel

3.3  Materials used

34  Sample size

3.5  Techniques of harvesting

3.6  Assessment

3.7  Photographic assessment

3.8  Expected outcome

39  Flow chart

RESUILS ..eeee et ee et e e e e e e e ans 47
4.1  Patients

42  Wound healing assessment

4.3  Pain assesment

44  Statistical analysis

4.5  Photodocumentation

DASCUSSION .euivtieniein et et e eeeirer et etteenrareerearsneseesnesnsseenenennens 71

5.1  Study hypothesis

52  Aims and method reliability

53  Results

54  Pain Relief

5.5  Wound healing process

5.6  Clinical implications

5.7  Limitations encountered

5.8  Current local development

Summary and Conclusion ...........ccoiivuiiiiuiieieiiiriiii e, 86
RecomMMENdAtions ......cceuiinereiieriieiinrniniiertiiereesacnesnorsosscnrosneossssneaes 87
NG 5 (= 1 o DRSSP PP PP 89
ADPDPENAICES ...nieeieiiiii ittt et r ettt ittt aaas 99

Appendix A Data entry proforma
Appendix B  Patient information
Appendix C Consent form



\% LIST OF TABLES

Table 1 Data from pilot study (n = 10)

Results:

Table 2 Wound healing rates of honey hydrogel
Table 3 Wound healing rates of safecare hydrogel
Table 4 Verbal pain score of honey hydrogel
Table 5 Verbal pain score of safecare hydrogel
Statistical Analysis:

Table 6 Comparison table of healing rates

Table 7 Comparison table of age and gender
Table 8 Comparison table of pain scores per day
Table 9 Statistical analysis: mean difference and p-value
Table 10 Statistical analysis: confidence interval

Table 11 Profile plots

vii



VI  LIST OF FIGURES

Figure 1: Series of patient 1 on honey hydrogel
Figure 2: Series of patient 2 on honey hydrogel
Figure 3: Series of patient 3 on honey hydrogel
Figure 4: Series of patient 4 on honey hydrogel
Figure 5: Series of patient 5 on honey hydrogel
Figure 6: Series of patient 1 on safecare hydrogel
Figure 7: Series of patient 2 on safecare hydrogel
Figure 8: Series of patient 3 on safecare hydrogel
Figure 9: Series of patient 4 on safecare hydrogel
Figure 10: Series of patient 5 on safecare hydrogel
Figure 11: Packaging of honey hydrogel

Figure 12: Packaging of safecare hydrogel

viii



VII. ABBREVIATIONS

SSG Split-thickness Skin Graft
FAMA Federal Agriculture Marketing Authority
MINT Malaysian Institute of Nuclear Technology,

currently known as Nuclear Malaysia

PMNs Polymorphonuclear Leukocytes
HUSM Hospital Universiti Sains Malaysia
IM Intra-muscular
NSAIDS Non-Steroidal Anti-Inflammatory Drugs

POD Post-Operative Day

ix




VIII ABSTRAK

Hidrogel terkenal sebagai pembalut luka. Kajian ini bertujuan untuk melihat kebaikan
Madu Tualang apabila ditambah kepada Hidrogel biasa iaitu Hidrogel Safecare. Kajian
prospektif secara rawak dijalankan untuk mengkaji dan membezakan ciri-ciri
penyembuhan oleh Hidrogel Safecare dan Hidrogel Madu dalam penyembuhan pada
bahagian graf kulit.

Pesakit yang menjalani penggrafan kulit akan disaring dalam kajian ini. Bagi pesakit
yang memenuhi kriteria yang ditetapkan layak menyertai kajian ini. Pesakit akan dipilih
daripada populasi pesakit Hospital Universiti Sains Malaysia (HUSM) sepanjang 18
bulan. Keizinan bertulis diperlukan bagi setiap pesakit ini. Melalui kaedah perawakan, 70
pesakit dibahagikan kepada 2 kumpulan iaitu 35 pesakit menerima balutan komersil iaitu
Hidrogel Safecare dan 35 pesakit lagi akan menerima balutan Hidrogel Madu pada
bahagian graf yang ditanggalkan. Bahagian ini akan diperiksa pada hari ke-10, 15 dan 20
selepas hari pembedahan. Parameter yang dinilai adalah kadar penyembuhan luka dan
penilaian sakit.

Terdapat perbezaan yang dikenalpasti pada kedua-dua parameter bagi 2 kumpulan ini.
Kadar penyembuhan luka bagi kumpulan Hidrogel Madu adalah lebih cepat berbanding
kumpulan Hidrogel Safecare di mana ia menyebabkan kurang analgesik iaitu kurangnya
rasa sakit, kurang rasa ketidakselesaan dan kurang rasa gatal.

Hidrogel Madu memberi kesan terbaik dalam rawatan bahagian graf yang ditanggalkan.
Perbezaannya adalah signifikan secara klinikal dan berpotensi dalam mengurangan kos

bagi tempoh pesakit tinggal di hospital dan meningkatkan tahap keselesaan pesakit.



IX ABSTRACT

Hydrogel is a well established wound dressing. This study looks at the benefits conferred
when Tualang Honey is added to plain hydrogel (Safecare Hydrogel). A randomized
prospective study was performed to investigate and compare the healing properties of
Safecare Hydrogel and Honey Hydrogel with regards to their healing of split skin graft
donor sites.

Patients who underwent split skin grafting were screened for this study. Those who met
the inclusion and exclusion criteria qualified for the study. These patients were recruited
from the patient population in Hospital Universiti Sains Malaysia (HUSM) over a period
of 18 months. Individual written consent for inclusion in this study was obtained from
each patient. Using simple randomisation, 70 patients were assigned into 2 groups, 35
patients received commercially available Safecare Hydrogel dressing and 35 received
Honey Hydrogel dressing applied to their split skin graft donor sites. All donor sites are
inspected on the 10th, 15th and 20th post-operative day. The parameters assessed are
wound healing rates and pain assessment.

There was a difference observed in both these parameters between both groups. The rate
of healing of the wounds were found to be faster in the Honey Hydrogel group and
caused less pain, discomfort and pruritus, requiring less analgesia when compared with
the Safecare Hydrogel group.

Honey Hydrogel is highly effective in the treatment of split-skin graft donor sites. The
difference is clinically significant and reflects potential cost reduction in terms of reduced

duration of hospital stay and increased level of comfort for the patient.
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