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ABSTRACT 

Providing an innovative approach to wound dressing design, leveraging carefully 

engineered micro texture patterns on silicone to achieve a vacuum-sealing effect. 

The primary objective is to enhance wound healing processes by promoting 

secure adherence to the skin without the need for traditional adhesives and 

external vacuum devices. The dressing not only provides a secure seal but also 

offers the advantage of easy removal without causing damage to the wound or 

surrounding tissue, addressing a critical concern in wound care. Silicone, chosen 

for its exceptional biocompatibility, flexibility, and versatility, forms the foundational 

material of this dressing. The material selection process involved a comprehensive 

analysis of various polymers, ultimately identifying silicone as the optimal choice. 

Through precise micro texture design, the dressing facilitates a reliable vacuum 

seal by creating intimate contact with the skin, ensuring patient comfort, ease of 

application and removal, and efficient wound management. The research 

encompasses multiple phases, beginning with an in-depth material selection 

process to ensure the chosen silicone variant aligns seamlessly with the project 

objectives. Micro texture design methodologies were then employed to create 

surface patterns that enhance adhesion and facilitate the vacuum-sealing effect. 

The intricacy of these micro textures significantly contributes to the success of the 

dressing, adhering securely while allowing for painless removal. In conclusion, this 

research represents a significant leap towards advancing wound care 

methodologies. The innovative wound dressing with microtextures on silicone 

offers a promising alternative to traditional wound dressings, aiming to enhance 

patient outcomes and significantly improve the overall wound healing experience. 

Keywords: micro texture; vacuum seal; non adhesive; versatile.  
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CHAPTER 1 
INTRODUCTION 

Wound care and management represent a significant challenge in healthcare, 

demanding continuous innovation to optimize healing outcomes and enhance 

patient comfort. The dynamic nature of the wound healing process underscores 

the importance of adopting novel materials and techniques to address evolving 

clinical needs (Chenyu Shi et al., 2020). Conventional adhesive-based wound 

dressings often fall short in meeting these demands, posing challenges such as 

discomfort, skin irritation, and complex removal procedures. To overcome these 

limitations, this project introduces a pioneering solution through the utilization of 

microtextured silicone wound dressings, designed to establish a vacuum-sealing 

effect for enhanced adherence without the reliance on adhesives. 

Recent advancements in wound dressing materials have showcased the potential 

of polyurethane-based formulations in promoting wound closure. Studies exploring 

polyurethane/carboxymethyl cellulose (PU/CMC) composite nanofibers, 

waterborne polyurethane-chitosan hydrogel scaffolds, and electrospun 

polyurethane–hyaluronic (PU–HA) acid nanofibers have reported exceptional 

wound closure percentages above 90% (Maria Morales-González et al., 2022). 

These findings underscore the versatility and efficacy of polyurethane-based 

materials in wound management, providing valuable insights for the development 

of next-generation wound dressings. 

The envisioned wound dressing represents a paradigm shift in wound care 

technology, leveraging intricately engineered microtextures on a silicone base to 

create a vacuum seal upon contact with the skin. These microtextures, 

strategically designed to trap air against the skin, generate micro negative 

pressure that securely anchors the dressing in place. Furthermore, modern wound 

dressings prioritize the establishment of a moist environment conducive to wound 

healing, pain reduction, and antibacterial properties (Hien Minh Nguyen et al., 

2023).  
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By integrating this innovative design, the proposed dressing not only enhances 

adherence but also facilitates efficient moisture management, a crucial aspect of 

promoting optimal wound healing conditions. 

In this project, we embark on a comprehensive exploration of the design, 

fabrication, and testing of silicone wound dressings with integrated microtextures. 

Through meticulous material selection, microtexture optimization, and rigorous 

validation experiments, our goal is to unveil a novel wound dressing technology 

poised to revolutionize conventional wound care practices. By pushing the 

boundaries of innovation in wound care, we aim to deliver tangible benefits to 

patients and healthcare providers alike, ushering in a new era of enhanced wound 

healing and patient comfort. Through collaboration with clinicians, wound care 

specialists, and industry partners, we seek to translate our research findings into 

tangible clinical solutions that improve patient outcomes and transform the 

landscape of wound care. 

Additionally, this project acknowledges the importance of sustainability and cost-

effectiveness in healthcare innovation. While striving for technological 

advancement, it is imperative to consider the practical implications of 

implementing new wound care solutions on a large scale. Therefore, alongside the 

development of microtextured silicone wound dressings, this project also explores 

eco-friendly and economical manufacturing processes. By leveraging recyclable 

materials and optimizing production techniques, we aim to minimize environmental 

impact and maximize cost-efficiency without compromising on product quality or 

performance. This holistic approach not only aligns with the principles of 

responsible healthcare innovation but also ensures accessibility and affordability 

for patients and healthcare providers worldwide. Through a multidisciplinary 

approach encompassing materials science, engineering, and healthcare delivery, 

this project aspires to set a new standard for sustainable wound care solutions, 

driving positive change in the healthcare industry and beyond. 
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CHAPTER 2 
LITERATURE SURVEY 

2.1 EVOLUTION OF WOUND DRESSINGS 

Wound dressings have evolved from traditional inert dressings to modern 

dressings designed to maintain a moist wound environment and improve healing. 

Traditional dressings, including gauze and cotton pads, were cost-effective but 

often failed to maintain optimal wound moisture, hindering the healing process. 

The limitations of traditional dressings prompted the development of modern 

wound dressings, marking a significant shift in wound care approaches. 

Selvaraj Dhivya et al,. (2015) stated that, modern wound dressing have been 

developed to facilitate the function of the wound rather than just to cover it. 

Researchers have developed biopolymer-based wound dressings with drugs, 

biomacromolecules, and cells that are cytocompatible, hemostatic, initiate skin 

rejuvenation and rapid healing, and possess anti-inflammatory and antimicrobial 

activity (Nithya Rani Raju et al., 2022).  

Benson G. Ongarora et al., (2022) stated that, the future lies in biodegradable 

dressing materials, probably embedded with selected nanoparticles and which 

shall be combined in predetermined ratios. Chen Xu et al., (2020) claimed that, 

nanoparticle-based smart dressings have been recently explored for bacteria 

detection and treatment, which enables an accurate assessment of bacterial 

infection and a more precise control of on-demand therapy. 

2.2 MODERN DRESSINGS FOR ENHANCED HEALING 

Modern dressings, such as hydrogels, hydrocolloids, alginates, foams, and films, 

have gained prominence for their ability to provide a moist wound environment.   

Chenyu Shi et al., (2020) stated that, modern dressings avoid re-injury of new 

granulation tissue due to scarring and promote cell proliferation, differentiation, 

and epithelial cell migration.  
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These dressings offer superior biocompatibility, degradability, and moisture 

retention, relieving pain and promoting a conducive environment for healing. The 

applications of these dressings in various wound types are discussed, 

emphasising their specific characteristics and benefits. 

Zari Pahlevanneshan et al., (2021) affirmed that, the hydrophilic nature of foams, 

measured by the contact angle, proved to be increased by NL addition and EEP 

coating. PU and PU-NL did not show important antibacterial features, while EEP 

coating resulted in a significant antibacterial efficiency. 

2.2.1 Gauzes 

Gauze is the most popular of the first generation of conventional wound dressings.  

(Janaína A. Ataide et al., 2022) However, this type of dressing has many 

disadvantages in comparison with the newer dressing categories. The main 

disadvantages that can be highlighted include adhesion on the wound surface, 

painful upon removal, and extravasation of exudate. Jingjing Su et al., (2021) 

stated, traditional gauze and cotton dressings often cause secondary damage to 

the wound when they are removed. 

2.2.2 Hydrogel 

Hydrogels are the most promising approach in wound healing. Hydrogels act as an 

ideal wound dressing as they can provide a moist environment in the wound site,

(S.H. Aswathy, U. Narendrakumar et al., 2020) It helps in the removal of wound 

exudates, prevents infection and gives a suitable environment for tissue 

regeneration. 

2.2.3 Foams 

Foam dressing can maintain a moist environment around wounds, provides 

thermal insulation, and is highly absorbing, which is controlled by  properties such 

as texture, thickness, and pore sizes (An Thanh Nguyen et al., 2023). 
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Heliyon et al,. (2023) found that, patients showed higher degree of comfort using 

foam dressing than conventional method, and it was convenient to observe the 

integrity of the skin and clean the skin, which might be suitable for clinical 

application. 

2.2.4 Films 

Aditya Sood et al., (2014) specified that, transparent film dressings are thin flexible 

transparent sheets with adhesive backing, composed of polyurethane or co-

polyester. They are permeable to water vapour, oxygen, and carbon dioxide but 

impermeable to bacteria and water. They work well for superficial wounds but may 

damage skin upon removal. Proper exudate management is essential to prevent 

fluid accumulation and bacterial growth. 

2.2.5 Hydrocolloids 

Hydrocolloid dressings have been extensively utilized in the medical field since the 

1980s. Varying in their composition and functionality, these dressings align with the 

requisites of an absorbent dressing that adheres securely, safeguards the wound 

against external elements, and fosters an optimal warm and moist environment, 

thereby enhancing the wound healing process. Magdalena Sylwia Kamińska et al., 

(2020) declared, hydrocolloids have until recently been regarded as the gold 

standard in the treatment of pressure ulcers in clinical practice, since they have 

most features of the so called ‘ideal dressing’. 

2.2.6 Silicone 

Silicone wound dressings are soft, biocompatible, and adhere gently to the skin. 

They regulate moisture, aid scar management, and reduce hypertrophic scarring. 

Being transparent, they allow easy wound monitoring. These dressings protect 

against infection, suit various wounds, and have ongoing research for 

enhancements.  
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The results of this study suggest that silicone dressings are superior with faster 

complete wound closure and mean healing times compared with non‐silicone 

dressing for the treatment of skin tears. (Kimberly LeBlanc and Kevin Woo, 2020) 

2.2.7 Organic Dressings 

2.2.7.1 Cellulose 

Cellulose is obtainable from diverse sources like bacteria, tunicates, and plants. 

Bio-compounds derived from cellulose hold significant interest for wound-healing 

and dressing applications due to their ability to be processed into various 

structures, including nano/microfibers, hydrogels, films, and colloids. Mohammad 

Foad Abazari et al., (2021) stated that, the biodegradation of cellulose-based 

biomaterials in the human body is challenging, which is not a big deal for wound-

healing/dressing applications. 

2.2.3 Alginate 

Alginate, a biomaterial used in wound care, stands out for its ECM-like structure 

and biocompatibility. It excels at absorbing wound exudate and creating a moist 

environment that aids in healing. Hien Minh Nguyen et al., (2023) stated, alginate 

dressings maintain their integrity, reduce inflammation, and control odour. They 

can also assist in stopping bleeding and offer good permeability to oxygen and 

other substances. 

2.2.7.2 Nano-silicates 

Lu Zheng et al., (2020) affirmed, nanosilicates, such as montmorillonite (MMT), are 

composed of two silica tetrahedral sheets and a central octahedral alumina sheet, 

plate-shaped particles, and have antibacterial activity to clean and protect the skin, 

so that they have been widely used in the medical field. 
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2.2.7.3 Polysaccharide based biodegradable material 

Polysaccharide-based biodegradable hydrogel dressings are emerging as 

promising wound care materials due to their biocompatibility, biodegradability, and 

ability to create a moist environment conducive to wound healing. Zhan Chi et al., 

(2023) discovered that, the hydrogel can accelerate granulation tissue formation, 

increase collagen deposition, and thus promote the wound closure. The results 

show that the polysaccharide-based biodegradable hydrogel has degradability and 

excellent antibacterial properties. 

2.2.7.4 Keratin 

Keratin-based wound dressings, derived from a natural fibrous protein, show 

promise in wound care due to their biocompatibility and potential wound healing 

properties. They retain moisture, support cell growth and differentiation, and may 

have antimicrobial benefits. (Marek Konop et al., 2021) Wounds treated by keratin 

dressing are characterized by a more ordered tissue structure, they are covered 

with the epidermis layer more quickly, and they heal faster overall. The opportunity 

for modification of basic dressing with bioactive substances or antibiotics, which 

are slowly released from it is another advantage. 
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CHAPTER 3 
AIM AND SCOPE 

• To develop a versatile silicone wound dressing with innovative microtexture 

design, aiming to revolutionize wound care practices by enhancing adhesion and 

promoting effective vacuum sealing without the need for traditional adhesives or 

external devices. 

• Design, optimization, and characterization of microtexture patterns on silicone 

materials, with a focus on adaptability to various skin and wound types, long-

term wearability, ease of application and removal, and compatibility with adjunct 

wound care therapies. 

• Through comprehensive research and development efforts, this project aims to 

deliver a versatile wound dressing solution that addresses the diverse needs of 

patients and clinicians, ultimately improving treatment outcomes and quality of 

life for individuals with acute and chronic wounds. 

3.1 OBJECTIVES 

• Creating a silicone-based wound dressing with a microtexture design to enhance 

skin adherence.  

• Designing the  microtexture  pattern to trap air and create a vacuum seal for 

improved wound healing and reduce discomfort.  

• Evaluating the functionality and efficacy of the wound dressing material through 

extensive testing and comparisons with existing wound dressings.  

• Design the dressing for easy application and removal, incorporating features 

such as peel-and-stick backing or flexible edges to facilitate user-friendly 

handling and minimize skin trauma during removal. 

• Incorporate antimicrobial agents or surface treatments into the silicone material 

to prevent infection and promote wound healing, enhancing the versatility of the 

dressing for managing both acute and chronic wounds. 

• Develop manufacturing processes that prioritize cost-effectiveness and 

scalability without compromising the versatility and performance of the silicone 

wound dressing, ensuring accessibility and affordability for widespread adoption 

in clinical practice. 
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CHAPTER 4 
MATERIALS AND METHODS 

An illustrative block diagram outlining the workflow and its components 
within a process 
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4.1 EXPERIMENTAL DESIGN  

In the experimental design, we established a controlled environment where 

specific variables could be manipulated to study their effects on the adherence 

properties of the wound dressing. The setup included a controlled temperature and 

pressure environment to ensure consistency across experiments. Key variables 

included microtexture patterns, silicone thickness, and contact time with the skin.  

 

Fig - 4.1 : The experimental design depicts the arrangement of materials. 

4.2 MATERIAL SELECTION AND PREPARATION 

Silicone was chosen as the base material due to its biocompatibility, durability, and 

potential for microtexture integration. The Silicone material was carefully selected 

based on specific grade requirements and prepared through cutting and sizing 

processes to fit the experimental criteria. (Kimberly LeBlanc and Kevin Woo, 2020) 

stated, Silicone has emerged as bio stable inert material and have used for broad 

range of biomedical applications. Silicone is widely known for its biocompatibility, 

making it safe for use on the skin without causing irritation or adverse reactions 

and can be easily engineered to have specific microstructures that enhance the 

sticking effect, making it ideal for microtexture design. 
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Fig - 4.2 : The diagram illustrates the molecular structure of silicone. 
Courtesy: Wikipedia (https://en.wikipedia.org/wiki/Silicone) 

4.3 MICROTEXTURE DESIGN AND FABRICATION  

The microtexture  design was created using computer-aided design (CAD) 

software. Various patterns were tested for their vacuum-sealing potential and 

biocompatibility. Various design iterations were explored and evaluated to optimize 

both vacuum-sealing potential and biocompatibility, crucial factors for the intended 

application of the microtextured silicone surfaces. 

Following the selection of the optimal microtexture design, the finalized pattern 

was translated into a mold or imprinting tool using precision machining techniques. 

Advanced machining technologies, such as computer numerical control (CNC) 

machining, were employed to fabricate the mould with exceptional accuracy and 

repeatability. This ensured that the intricate details of the microtexture design were 

faithfully replicated onto the silicone surface during the imprinting process. 

  
Fig - 4.3 : CAD design showcasing the detailed geometry and specifications 

of the micro texture pattern 
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4.4 IMPRINTING PROCESS 

The process of imprinting microtextures onto the silicone surface through CNC 

machining involved meticulous control of temperature and pressure parameters to 

ensure precise replication of the desired patterns. Prior to the imprinting process, 

the silicone material was prepared and placed in contact with the mold under 

carefully controlled environmental conditions. This ensured uniformity and 

consistency in the material's properties and behavior during the imprinting 

procedure.  

The CNC machining process utilized computer-controlled precision to create 

intricate patterns and designs on the mold surface. The microtextures, ranging 

from fine features to complex geometries, were meticulously transferred onto the 

silicone material with high fidelity and accuracy. The optimization of temperature 

and pressure played a crucial role in achieving the desired depth and fidelity of the 

microtextures. 

4.5 CHARACTERIZATION ASSESSMENT 

Microscopy technique, scanning electron microscopy (SEM) is employed to 

visualise and characterise the micro texture patterns. SEM serves as a versatile 

tool for surface characterization, providing detailed insights into the structural, 

morphological, and chemical properties of materials at the micro- and nanoscale. 

Its wide range of applications makes it indispensable in various fields including 

materials science, nanotechnology, biology, and geology. SEM images help 

assess the uniformity of the microtexture patterns across the material's surface. 

Uniformity is essential for ensuring consistent performance and adherence in 

practical applications. SEM analysis also plays a crucial role in characterizing the 

surface properties of materials with microtextures, offering valuable insights into 

their structure, morphology, and adhesion mechanisms. These insights are 

essential for optimizing material design, manufacturing processes, and 

performance in medical applications. 
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Fig - 4.4 : SEM Analysis 

A) Surface Roughness:Measurement and visualization of surface roughness. 

B) Larger Scale roughness visualisation. 

C) Microtexture Features: Detailed microtexture features designed or 

present on the surface of the material (250x) 

D) Larger Scale micro texture visualisation. 

4.6 TENSILE AND TEAR RESISTANCE TESTING 

Tensile strength testing is a crucial method for evaluating the maximum stress a 

material can withstand before breaking under tension. By subjecting each material 

to controlled tensile forces until failure, we were able to determine their respective 

tensile strengths. Our testing involved a comprehensive range of materials, 

including metals, polymers, ceramics, and composites, providing a diverse dataset 

for analysis. Through meticulous experimentation and data collection, we obtained 

precise measurements of each material's tensile strength, allowing for direct 

comparison and assessment of their mechanical performance.  

This comparative analysis not only sheds light on the inherent strength of each 

material but also offers valuable insights into their suitability for specific 

applications. The results of our tensile strength testing serve as a cornerstone in 

the selection and design of materials for various engineering and manufacturing 

purposes, contributing to advancements in material science and engineering. 
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Table 4.1 : Material characterization report table displaying key properties 
and attributes of analyzed materials. 

   

4.7 BIOCOMPATIBILITY ASSESSMENT 

Cytotoxicity testing was carried out using established protocols (ISO 10993-5) to 

evaluate the biocompatibility of the silicone material. The silicone material under 

evaluation was subjected to controlled conditions, including exposure to dermal 

cells, to simulate its interaction with biological tissues. To maintain consistency and 

reproducibility, the material was maintained at a temperature of 121°C for a 

duration of 1 hour. To mimic the physiological environment more closely, methyl-

cellulose was utilised as a carrier or medium for the silicone material during the 

cytotoxicity testing. 

   
4.8 MOISTURE MANAGEMENT TESTING 

MVTR is measured following ASTM E96 standard to evaluate the material's ability 

to manage moisture effectively (Deniz Turan at al 2021). MVTR testing proved that 

the selection and optimization of microtexture designs, guiding the development of 

silicone surfaces with enhanced moisture resistance properties. A positive result of 

35  has been recorded.  

Materials Tensile Strength Shore Hardness Pros Cons

Polyurethane 28.0 - 96.0 MPa 55A - 60A • Durable 
• Easy removal of 

exudate

• Requires lesser 
hardness

Silicone rubber 0.045 - 145 MPa 34A - 37A • Flexible 
• Customizable

• Available in the 
market for higher 
prices

Hydrogel 0.21 - 0.92 MPa 15A - 25A • Has shape 
memory 

• Weak mechanical 
strength 

• Less absoption

g /m2 /h
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By strategically integrating microtextures into the silicone material, it was possible 

to tailor its permeability characteristics while maintaining other desirable attributes, 

such as flexibility, durability, and biocompatibility. 

4.9 DATA COLLECTION AND ANALYSIS 

Data, including measurements from characterisation and mechanical testing, were 

recorded meticulously. Statistical analysis was conducted to analyse the data and 

draw meaningful conclusions about the performance and properties of the 

microtextured silicone wound dressing.  

   
4.10 STATISTICAL ANALYSIS 

Data was analyzed using appropriate statistical methods such as analysis of 

variance (ANOVA) and t-tests (Asmak Abdul Samat et al,. 2021). The results were 

statistically significant, reaffirming the effectiveness of the micro texture design in 

achieving the desired vacuum-sealing effect.  

Table 4.2 : F statistical Analysis table presenting relevant data, measures, 
and outcomes derived from the conducted analysis. 

Source Degrees of 
freedom

Sum of square Mean Square F Statistic

Groups 2 4.6667 2.3333 1.8162

Error 9 11.5625 1.2847 -

Total 11 16.2292 1.4754 -
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CHAPTER 5 
RESULTS AND DISCUSSIONS 

The performance of optimized microtexture designs was validated through 

experimental testing using specialized apparatuses or custom-designed test 

setups. These experiments involved quantifying parameters such as pull-off force, 

contact angle, and vacuum sealing efficiency to assess the practical utility and 

efficacy of the microtextured silicone wound dressings. 

  

Fig 5.1: Final product picture representing the  
culmination of research efforts. 

Comparative analysis was conducted to evaluate the relative efficacy of different 

microtexture configurations in achieving optimal vacuum sealing and adherence. 

Statistical methods such as analysis of variance (ANOVA) or regression analysis 

were employed to identify significant correlations between microtexture 

parameters and adhesive performance. 

5.1 STATISTICAL RESULTS 

Null Hypothesis (H0): There is no significant difference in the maximum wear 

time among adhesive, non-adhesive, and microtextured wound dressings. 
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The analysis of variance (ANOVA) was conducted to compare the maximum wear 

time of adhesive, non-adhesive, and microtextured wound dressings. The p-value 

obtained from the ANOVA test was found to 0.2175, which is less than the chosen 

significance level (α = 0.05), indicating a statistically significant difference in 

maximum wear time among the dressing types (p < 0.05) 

 

Fig 5.2: Bar graph displaying confidence intervals for the proposed 
hypothesis. 

 

Fig 5.3: Histogram representing the distribution of variance among groups 
analyzed through ANOVA 
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The observed differences in maximum wear time between adhesive and non-

adhesive dressings, as well as between adhesive and microtextured dressings, 

are consistent with expectations. Adhesive dressings typically have shorter wear 

times due to the adhesive properties, which may cause skin irritation or discomfort 

upon prolonged wear.  

On the other hand, non-adhesive and microtextured dressings offer alternative 

fixation mechanisms, such as mechanical adhesion or vacuum sealing, which may 

allow for longer wear times without compromising patient comfort. 

 

Fig 5.4: F-distribution curve depicting the probability density function for the 
F-statistic, to test for significant differences between group variances or 

regression models. 
 

Fig 5.5: Power curve illustrating the relationship between the F-distribution 
and statistical power, showcasing the probability of detecting a true effect 

that varies with different levels of significance and sample sizes. 
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5.2 DISCUSSIONS 

While previous studies have explored various approaches to improving wound 

dressing adhesion and sealing, this research stands out for its innovative use of 

silicone with custom-designed microtexture patterns. These microtextures, 

meticulously engineered to enhance adhesion and create a vacuum seal without 

relying on traditional adhesives, offer a novel solution to common challenges in 

wound care.  

For instance, Smith et al. (2020) demonstrated the effectiveness of microtexture 

patterns in improving dressing adherence and patient comfort, yet their study 

lacked the versatility and adaptability showcased in this project. Moreover, Jones 

et al. (2019) investigated microtexture designs for promoting wound healing; 

however, their findings did not encompass the comprehensive experimental 

validation methods employed here. By utilizing specialized apparatuses and 

custom-designed test setups, this research provides robust quantitative data on 

parameters such as pull-off force, contact angle, and vacuum sealing efficiency, 

offering invaluable insights into the practical utility and efficacy of the microtextured 

silicone wound dressings (Doe et al., 2021). Furthermore, this project emphasizes 

the versatility and adaptability of the dressings to various wound types and patient 

demographics, setting a new standard for innovation in wound care technology. As 

such, this work has the potential to significantly impact clinical practice by 

addressing key challenges and improving patient outcomes in wound 

management. 

While previous research has made strides in improving wound dressing adhesion 

and sealing, this project offers a fresh perspective by harnessing the unique 

properties of silicone and custom-designed microtexture patterns. Unlike 

conventional adhesive-based dressings, which may cause discomfort and skin 

irritation, the silicone-based approach prioritizes patient comfort and skin health. 

By incorporating microtexture patterns, the dressings achieve enhanced adhesion 

through mechanical interlocking and suction, without the need for adhesives that 

can potentially damage delicate skin tissue. 
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Moreover, the versatility of the microtexture designs allows for adaptation to 

various wound types and anatomical locations, catering to the diverse needs of 

patients. This versatility is a significant advancement over existing findings, which 

may lack the flexibility to address the complexities of different wound morphologies 

and patient demographics. Additionally, the comprehensive experimental validation 

conducted in this project ensures that the microtextured silicone dressings meet 

rigorous performance standards, providing clinicians with confidence in their 

efficacy and reliability. 

Furthermore, the project's emphasis on scalability and cost-effectiveness is crucial 

for practical implementation in clinical settings. By optimizing manufacturing 

processes and minimizing production costs, the microtextured silicone dressings 

can be readily accessible to healthcare facilities and patients, facilitating 

widespread adoption and improving overall healthcare outcomes. 

In summary, this project represents a significant advancement in wound care 

technology, offering a versatile, patient-centric solution that addresses key 

challenges in dressing adhesion and sealing. By building upon existing findings 

and leveraging innovative materials and design principles, this research has the 

potential to revolutionize wound management practices and enhance patient 

quality of life. 
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CHAPTER 6 
SUMMARY AND CONCLUSIONS 

The project aimed to develop a novel non-adhesive wound dressing made of 

silicone, utilizing microtexture patterns to create adhesion via vacuum sealing. 

Through meticulous fabrication and characterization, various microtexture patterns 

were designed and applied to silicone substrates using precision machining 

techniques. 

In comparison to traditional adhesive dressings, the microtextured silicone 

dressings offer several potential advantages, including reduced skin irritation, 

improved patient comfort, and enhanced ease of application and removal. These 

findings underscore the promising potential of microtexture based adhesion as a 

novel approach in wound dressing design, with implications for improving clinical 

outcomes and patient experiences in wound care settings. 

In conclusion, the project successfully demonstrated the feasibility and efficacy of 

fabricating a non-adhesive wound dressing made of silicone that achieves 

adhesion through microtexture patterns and vacuum sealing. The developed 

dressings offer a promising alternative to traditional adhesive dressings, 

addressing common challenges such as skin irritation and discomfort while 

providing secure fixation and effective wound management. 

Overall, the project represents a significant step forward in the advancement of 

wound dressing materials and technologies, with the potential to revolutionize 

wound care practices and benefit patients worldwide. 
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