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Abstract: This project focuses on developing a web application called DermTech Nexus: The New
Frontier in Skin Grafting, which introduces a modern, scar-free skin grafting technique inspired by mussel
glue. The goal is to create an innovative and efficient system that enhances patient outcomes and speeds
up recovery. The application supports the entire skin grafting process, including resource management,
graft integration, adhesive application, and quality assessment. It ensures precise measurement and
efficient management of materials like mussel glue, dermal substitutes, and skin graft components. The
platform documents each step carefully and uses advanced algorithms, like the Lasso Regressor, to check
adhesive strength and graft quality. This helps clinicians make accurate decisions, ensuring better healing
and fewer complications. Before implementing DermTech Nexus, traditional skin grafting methods relied
on invasive surgeries with large incisions, stitches, and staples to secure the grafts. These methods often
caused serious infections or septic conditions, increased the risk of complications, and led to longer
healing periods. The scar percentage was high, and patients experienced more discomfort during recovery.
Synthetic or toxic adhesives further increased health risks and delayed the healing process. These
limitations made it difficult to achieve optimal graft adhesion and desirable cosmetic results. The
proposed DermTech Nexus system replaces stitches and staples with a natural, biocompatible adhesive
derived from mussel shells. By using mussel glue, the system eliminates the risk of infections and septic
conditions, significantly reduces healing time, and lowers scar formation. The Lasso Regressor is
implemented to show the existing and proposed percentage. This system enhances efficiency, safety, and
cosmetic results, advancing regenerative medicine. The key advantages of the system include the use of
biocompatible adhesives, minimized scarring, enhanced precision, improved patient safety, and
environmental sustainability. By combining medical innovation with digital technology, DermTech
Nexus sets a new standard for skin grafting techniques. It offers clinicians a powerful tool to deliver high-
quality, scar-free grafts, promoting better patient care and advancing the future of regenerative treatments.

Keywords: Dermtech Nexus, Scar-Free Skin Grafting, Mussel Glue, Biocompatible Adhesives, Mussel
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1.Introduction

In recent years, skin grafting has seen significant advancements, driven by innovations in
tissue engineering, regenerative medicine, and biotechnology. Traditional autografts, where the
patient's own skin is transplanted to cover wounds, are still widely used, but limitations such as
donor site morbidity and limited availability have fueled the development of alternatives [1 -3].
Bioengineered skin substitutes, including synthetic and cellular grafts, are now being used more
frequently, offering enhanced healing and reduced complications. The use of stem cells, growth
factors, and 3D bioprinting has further expanded the possibilities for personalized skin
regeneration. These modern techniques are particularly beneficial for treating extensive burns,
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chronic wounds, and complex skin defects, improving both functional and cosmetic outcomes [4].
Moreover, ongoing research in immunomodulation and scar reduction continues to refine the
effectiveness and safety of skin grafting procedures. Skin grafting is a widely used technique in
reconstructive and regenerative medicine, helping patients recover from burns, wounds, and skin
defects [5 -8]. Traditional skin grafting methods involve invasive surgical procedures that require
stitches, staples, or synthetic adhesives to secure the grafts. However, these approaches often
lead to complications such as infections, scarring, prolonged healing periods, and patient
discomfort. The need for a more advanced, efficient, and biocompatible solution has led to
innovations in medical adhesives and tissue engineering [9].

Skin grafting techniques have evolved to include a range of approaches tailored to the type
and severity of the wound [10]. The most common methods are split-thickness and full-thickness
grafts. Split-thickness grafts involve removing the top layers of skin (epidermis and part of the
dermis) and are commonly used for large surface areas, while full-thickness grafts, which
include both the epidermis and entire dermis, are preferred for smaller areas where better
cosmetic results are needed [11]. Composite grafts, which include skin along with underlying
tissues like cartilage or fat, are used in complex reconstructive surgeries. Advances have also
introduced cultured epithelial autografts (CEAS), where a patient's skin cells are grown in a lab
to produce larger grafts, and bioengineered skin substitutes, which may include synthetic
materials or biologically active compounds to promote healing [12]. Spray-on skin cell solutions
and 3D bioprinted skin grafts represent cutting-edge techniques offering rapid coverage and
tissue regeneration, particularly for burns and chronic wounds. These evolving techniques
continue to enhance the effectiveness, availability, and cosmetic outcomes of skin grafting [13 -
15].

Web applications play an increasingly vital role in skin grafting by enhancing clinical
decision-making, patient management, and post-operative care. These applications allow
surgeons to access digital tools for wound assessment, graft size estimation, and surgical
planning, often incorporating Al and image analysis for more accurate evaluations [16]. They
also support telemedicine by enabling remote consultations, which is especially valuable for burn
victims or patients in rural areas who may not have easy access to specialized care. Web-based
platforms can facilitate patient education, provide real-time tracking of healing progress, and
ensure better communication between multidisciplinary care teams. Furthermore, integrated
databases within these applications help in monitoring outcomes, conducting research, and
improving grafting techniques based on accumulated clinical data. Web application-based skin
grafting refers to the integration of digital platforms and online tools to support and enhance
various aspects of the skin grafting process [17 -19]. These applications offer features such as
wound imaging, graft size estimation, treatment planning, and remote monitoring, all accessible
through a web interface. Surgeons and healthcare providers can upload patient data, track healing
progress, and collaborate in real-time with specialists regardless of location, making care more
accessible and efficient [20]. Some web applications incorporate artificial intelligence or
machine learning to assist in wound assessment and suggest optimal grafting techniques based
on the patient’s condition. Additionally, these platforms can store and analyze large amounts of
clinical data, aiding in research and improving future outcomes [21]. Web applications provide
educational resources and post-operative care instructions, promoting better recovery and
engagement [22].
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The New Frontier in Skin Grafting introduces a groundbreaking web-based system that
enhances the skin grafting process using a novel bioadhesive inspired by mussel glue. Mussel
glue, known for its exceptional adhesive properties and biocompatibility, provides a natural and
non-toxic alternative to traditional fixation methods. By eliminating stitches and staples, this
approach significantly reduces post-surgical complications, minimizes scarring, and accelerates
the healing process. The proposed system integrates digital technology with regenerative
medicine, ensuring precise resource management, graft integration, and adhesive application.
Advanced algorithms, including the Lasso Regressor, are implemented to assess adhesive
strength and graft quality, enabling clinicians to make data-driven decisions for optimal patient
outcomes. Unlike conventional techniques, DermTech Nexus focuses on reducing health risks
while improving cosmetic and functional results. This project aims to set a new standard in skin
grafting by combining biocompatible adhesives, artificial intelligence-driven quality assessment,
and efficient digital documentation. The innovative use of mussel glue in wound healing
enhances patient safety, supports sustainable medical practices, and significantly advances
regenerative treatments. By bridging the gap between medical science and technology,
DermTech Nexus paves the way for a future where scar-free and infection-free skin grafting
becomes the new norm.

2.Related Works

Skin grafting has evolved significantly over the years, with researchers exploring various
methods to improve graft adhesion, reduce complications, and enhance patient recovery.
Traditional grafting techniques, such as autografts, allografts, and xenografts, have been widely
used in reconstructive surgery. However, these methods often involve invasive procedures,
leading to post-surgical complications, infections, and extended healing periods. Studies have
shown that while these techniques provide stable adhesion, they also increase the risk of
infection, scarring, and delayed healing. Research has emphasized the need for biocompatible
adhesives to replace conventional fixation techniques, highlighting the drawbacks of sutures and
synthetic adhesives. In recent years, bioadhesives have gained attention for their potential to
revolutionize wound healing and tissue engineering. Mussel-inspired adhesives, in particular,
have been explored for their strong adhesive properties and biocompatibility. Research has
demonstrated that mussel-derived bioadhesives provide superior adhesion compared to
traditional medical adhesives while significantly reducing toxicity and adverse immune
responses. These findings have laid the foundation for the development of biocompatible
medical adhesives for surgical applications.

Artificial intelligence and machine learning have played a crucial role in medical
advancements, particularly in predictive analysis and quality assessment. Studies have applied
Lasso Regression in medical diagnostics to predict tissue healing efficiency based on various
patient and procedural parameters. This technique has proven effective in optimizing treatment
plans, reducing complications, and ensuring higher success rates in regenerative medicine. The
implementation of machine learning algorithms to analyze adhesive strength and predict graft
success offers clinicians valuable insights into treatment outcomes. The need for scar-free
healing solutions has driven research into biocompatible materials that enhance tissue
regeneration. Studies have explored the impact of natural adhesives on wound healing,
demonstrating that mussel glue-based adhesives outperform synthetic alternatives by providing
strong adhesion, lower toxicity, and enhanced biocompatibility. This research supports the
development of advanced grafting techniques that eliminate the need for stitches and staples,
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significantly reducing post-surgical complications and improving patient outcomes.
Sustainability in medical applications has become a growing concern, with researchers
emphasizing the need for eco-friendly biomaterials. Studies have analyzed the environmental
impact of synthetic adhesives in healthcare and recommended a shift toward naturally derived
bioadhesives. Mussel glue aligns with this goal by offering an environmentally friendly
alternative to petroleum-based adhesives, making it a sustainable choice for future medical
applications.

Recent studies have contributed significantly to the evolving field of skin grafting,
exploring innovative materials, surgical techniques, and clinical applications. Gupta et al. (2023)
introduced metamaterial-based incision patterns to enhance skin expansion during grafting,
offering a biomechanically optimized approach for better coverage. Dueppers et al. (2023)
reported promising outcomes using intact fish skin grafts for treating necrotizing fasciitis,
highlighting its potential as a biological scaffold with regenerative properties. Budharaju et al.
(2024) developed a novel tissue-engineered graft combining carboxymethyl cellulose-agarose
hydrogel with biodegradable nanofibers, advancing bioengineered skin substitutes. Markel et al.
(2024) provided updated strategies for managing donor sites in split-thickness skin grafts,
emphasizing improved healing and reduced morbidity. Alsaif et al. (2023) conducted a
systematic review comparing full-thickness and split-thickness grafts in pediatric hand burns,
offering insights into optimal graft selection based on outcomes. Meanwhile, Nagano et al.
(2024) demonstrated the generation of skin with dermal appendages in vivo through cell
competition, marking a significant leap toward functional skin regeneration. Finally, Soldado et
al. (2023) proposed a graftless surgical approach using a pedicled palmar intermetacarpal
perforator flap for syndactyly release, reducing the need for additional graft materials.

Recent advancements in skin grafting techniques have been highlighted by a series of
innovative studies exploring alternative materials, fixation methods, and biological
enhancements. Nural et al. (2023) compared uncultured cell spray with traditional split-thickness
grafts in an animal burn model, suggesting that cell spray may offer a less invasive yet effective
treatment for partial-thickness burns. Yoshida et al. (2023) introduced a glove-shaped foam used
with negative pressure wound therapy for graft fixation on the hand, enhancing graft stability and
healing outcomes. Odlozilova et al. (2024) and Gupta et al. (2024) both investigated the use of
autologous platelet-rich plasma (PRP), demonstrating its potential in preserving graft viability
and improving anchorage, compared to conventional suturing techniques. Wang et al. (2023) and
Song et al. (2024) explored the integration of artificial dermis and human acellular dermal
matrices, respectively, in complex cases involving exposed bone or tendon, showing improved
graft adherence and tissue regeneration. Reda et al. (2023) and Pignet et al. (2024) focused on
fish skin grafts, particularly in extreme and trauma-related conditions such as combat injuries,
underlining their biological compatibility and regenerative properties. Sjoberg et al. (2024)
conducted a comprehensive narrative review exploring the potential of dermal grafting within
plastic surgery, emphasizing its versatility in restoring both function and aesthetics in complex
reconstructions. The review highlights how dermal grafts, particularly those involving acellular
matrices and engineered tissues, are increasingly favored for their biocompatibility, reduced
rejection risk, and ability to integrate with host tissue. In a more specific application, Yuan et al.
(2025) examined the use of autogenous auricular cartilage composite skin grafts for correcting
bilateral cleft lip nose deformities. Their study demonstrated that combining structural cartilage
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support with skin grafting not only improves nasal contour but also enhances long-term aesthetic
outcomes.

Despite significant advancements in skin grafting techniques and materials, several
research gaps remain that warrant further investigation. One key area is the long-term integration
and functionality of bioengineered and composite grafts, particularly in terms of sensory
recovery, durability, and cosmetic outcomes. While emerging materials such as fish skin,
artificial dermis, and platelet-rich plasma show promise, standardized protocols and large-scale
clinical trials are lacking to validate their efficacy across diverse patient populations and wound
types. Additionally, the development of web-based tools and Al-assisted platforms for graft
planning and monitoring is still in its early stages, with limited real-world implementation and
validation. Another critical gap lies in pediatric and trauma-related applications, where optimal
graft choice and fixation techniques remain underexplored. Furthermore, although innovations
like dermal grafts and cell-based therapies are expanding the treatment landscape, their cost-
effectiveness, accessibility, and long-term impact on quality of life are not yet fully understood.
Addressing these gaps through multidisciplinary research will be crucial for translating
experimental advancements into consistent, high-quality patient care.

3.Proposed System for the Skin Grafting Web Application

The proposed system for the Skin Grafting Web Application, integrated with the
DermTech Nexus, aims to provide a comprehensive digital platform for enhancing skin grafting
procedures through intelligent support, real-time collaboration, and data-driven decision-making.
This system will offer features such as patient data management, wound image analysis, graft
size estimation, and surgical planning, all accessible via a secure web interface. Integration with
DermTech Nexus will enable the incorporation of advanced diagnostic tools, including non-
invasive skin analysis and molecular profiling, to support personalized treatment strategies. The
application will also facilitate remote consultations and post-operative monitoring, making it
particularly valuable in resource-limited or rural settings. Additionally, it will house a clinical
knowledge base, allowing surgeons to reference best practices and previous case outcomes. Al
and machine learning algorithms will assist in wound assessment and predict graft success rates,
further enhancing clinical precision. The proposed system, DermTech Nexus, focuses on
utilizing a new scar-free skin grafting technique inspired by mussel glue. This system
emphasizes using natural, biocompatible adhesives to reduce scarring and improve healing. The
platform provides administrators with the ability to manage and prepare graft materials, ensuring
accurate and precise preparation of dermal substitutes and adhesive components. The system
integrates automated processes for graft application, optimizing conditions to achieve a seamless
bond between the skin and graft. The use of natural adhesives, such as mussel glue, is carefully
controlled to maintain consistency and ensure efficacy.
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Figure 1: Proposed Web Application Architecture

Figure 1 illustrates the architecture for the proposed Web application model for the sking
grafting. Grafts undergo rigorous testing for strength and healing potential using advanced
techniques like the Lasso algorithm for precise evaluation. This eco-friendly and patient-focused
approach significantly reduces the risks associated with conventional grafting methods. It
minimizes patient trauma, enhances recovery time, and improves the cosmetic outcomes of skin
grafts. The system aims to promote efficiency, safety, and high-quality results, contributing to
advancements in regenerative medicine and setting a new standard for skin grafting techniques.

3.1 Modules in Web Application

The proposed system for the Skin Grafting Web Application integrated with DermTech
Nexus is a technologically advanced, user-centered platform designed to support clinicians,
surgeons, and healthcare providers throughout the entire skin grafting process. It aims to
combine real-time data processing, intelligent diagnostics, and collaborative tools in a single,
accessible interface to improve decision-making, efficiency, and patient outcomes.

3.1.1 Core Functionalities

The system is a comprehensive patient management module that securely stores and
organizes patient records, including demographic information, medical history, wound
characteristics, treatment history, and images. This centralized system allows for easy tracking of
patient progress and comparisons across different stages of treatment.

3.1.2 Wound Assessment and Image Analysis

Using advanced image processing and machine learning algorithms, the application will
automatically analyze wound images uploaded by the clinician. Key features include:
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1. Wound area measurement
2. Tissue type classification (necrotic, granulation, epithelial)
3. Depth estimation and severity scoring — This real-time analysis aids in determining the
appropriate type of skin graft and predicting the likelihood of graft success.
3.1.3 Graft Planning and Simulation

The system includes tools for graft size estimation and virtual placement simulation. By
integrating wound measurements with anatomical models, the application can suggest optimal
graft configurations (e.g., split-thickness, full-thickness, or composite grafts), incision patterns,
and donor site selection. Surgeons can simulate the outcome before performing the procedure,
reducing trial-and-error and improving precision.

3.1.4 Integration with DermTech Nexus

DermTech Nexus provides non-invasive molecular diagnostics, including gene expression
profiling of skin. By integrating this data, the web application can:

1. Help assess skin quality and readiness for grafting

2. Predict wound healing potential

3. Recommend personalized grafting strategies based on molecular biomarkers
This integration enhances precision medicine in skin grafting, offering patient-specific
treatment insights that traditional methods may overlook.

3.1.5 Telemedicine and Collaboration Tools
A built-in teleconsultation module allows clinicians to:

1. Share patient data and wound images with remote specialists
2. Conduct real-time video consultations
3. Collaborate on treatment planning- This is particularly beneficial for rural clinics or
disaster zones, where access to plastic surgeons or burn specialists may be limited.
3.1.6 Post-Operative Monitoring and Al-Based Prediction

After surgery, the application facilitates remote follow-up and monitoring. Patients or
caregivers can upload daily wound images, and the system will assess healing progress. Al-based
algorithms will:
1. Detect signs of infection or graft rejection early
2. Recommend interventions based on healing trends
3. Generate automated alerts for complications

3.1.7 Clinical Knowledge Base and Learning System

The application includes a clinical decision support system (CDSS), drawing from a
growing database of case studies, clinical guidelines, and outcomes data. It can suggest:
1. Evidence-based protocols
2. Similar historical cases with outcomes
3. Success rates for different grafting techniques

3.1.8 Security, Compliance, and Accessibility
1. Data is encrypted and stored according to HIPAA and GDPR standards.
2. The interface is designed for cross-platform accessibility, working on desktops, tablets,
and mobile devices.
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3. Multilingual and user-friendly Ul ensures accessibility for diverse medical teams globally.

4.Functionality of Web Application in Sking Grafting

The working of the Skin Grafting Web Application begins with patient data input, where
healthcare providers enter basic information such as demographics, medical history, and wound
specifics. Surgeons can then upload high-resolution wound images for analysis, where integrated
image processing tools automatically assess wound size, type, depth, and severity. The system
uses machine learning algorithms to classify tissue types (e.g., necrotic or granulation) and
estimates the optimal graft size needed for the wound area. Next, the graft planning module
generates potential treatment options based on these analyses, including graft type (split-
thickness, full-thickness, or composite), and suggests incision patterns and donor sites. Clinicians
can simulate graft placement in a virtual environment, refining the approach before the actual
procedure. Post-surgery, the system facilitates remote monitoring by allowing patients to upload
daily images for healing analysis, with Al algorithms detecting any complications such as
infection or graft rejection. The application also integrates with DermTech Nexus to provide
molecular diagnostics, enhancing the personalization of treatments based on genetic and cellular
wound characteristics. Throughout the entire process, telemedicine features enable real-time
consultations and collaboration with specialists, ensuring that the best possible care is provided
regardless of geographical limitations. Finally, the clinical knowledge base aids in decision-
making, offering evidence-based guidelines and suggesting proven treatments from a database of
past cases, ensuring informed, up-to-date medical care.

Algorithm 1: Web Application for the Skin Grafting
1. Start
2. Input: Patient Information
- Collect patient data (Name, Age, Medical History, etc.)
- Upload wound images (High-resolution)
3. Wound Analysis:
- Process wound images using Al-based algorithms
a. Detect wound size
b. Classify tissue type (necrotic, granulation, epithelial)
c. Estimate wound depth and severity
- Store the analysis result in the patient record
4. Graft Planning:

- Based on wound analysis, recommend graft type (split-thickness, full-thickness, or
composite)

- Select appropriate donor site and incision pattern
- Simulate graft placement on virtual model:
a. Visualize optimal graft size and placement
b. Adjust graft parameters as needed
- Store the graft plan in the patient record
5. Integration with DermTech Nexus (if available):
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- Upload wound molecular data (gene expression, biomarkers) to DermTech Nexus
- Receive personalized treatment recommendations based on molecular diagnostics:
a. Suggest graft material based on wound biology
b. Identify potential for better wound healing or graft rejection
- Incorporate the recommendations into the treatment plan
6. Telemedicine (Optional):
- Enable real-time video consultations with specialists
- Share patient data, wound images, and treatment plans for collaborative decision-making
- Receive feedback and recommendations from remote experts
7. Post-Operative Monitoring:
- Allow patients to upload daily images of the wound for progress tracking
- Analyze uploaded images for:
a. Wound healing progress
b. Potential complications (infection, graft rejection)
- Notify clinicians if complications are detected
- Recommend interventions based on healing trends
8. Clinical Decision Support:
- Provide access to a clinical knowledge base (case studies, guidelines, historical data)
- Recommend best practices and similar cases with outcomes
- Suggest evidence-based treatment options
9. Security & Data Privacy:
- Ensure encryption and compliance with health data regulations (e.g., HIPAA, GDPR)
- Provide user authentication and authorization for clinicians and patients
10. End
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Figure 2: Designed Web Application

The proposed Skin Grafting Web Application functions as an integrated digital platform
to enhance the entire skin grafting process, from patient data management to post-operative
monitoring. Figure 2 presents the website model for the web application for the skin grafting.
Initially, healthcare providers input patient details, including medical history and wound images,
into the system. The application then utilizes Al-based algorithms to analyze these images,
assessing the wound’s size, tissue type, and depth, which informs the decision on the appropriate
graft type and donor site. It also simulates the graft placement virtually, allowing surgeons to
fine-tune the procedure before performing it. Additionally, the system integrates with DermTech
Nexus, providing personalized insights through molecular diagnostics, such as gene expression
and biomarkers, which further tailor treatment recommendations. After surgery, the system
enables continuous monitoring by allowing patients to upload daily images, which are analyzed
for signs of complications like infection or graft rejection. Clinicians are alerted if any issues
arise. The platform also incorporates telemedicine features, allowing real-time consultations and
collaboration with specialists, ensuring that the best possible care is provided. To further support
decision-making, the application draws from a clinical knowledge base, offering evidence-based
guidelines and past case outcomes. Throughout, the system prioritizes data security and
regulatory compliance, ensuring patient privacy and safe access. Overall, the web application
aims to improve precision, enhance collaboration, and streamline care across all stages of skin
grafting.

5. Results and Discussion

The results from implementing the Skin Grafting Web Application, integrated with
DermTech Nexus, have shown significant improvements in the precision and efficiency of skin

Simulated graft
placement succesful.
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grafting procedures. The Al-powered wound analysis has proven to be highly accurate in
measuring wound dimensions, classifying tissue types, and predicting graft size, enabling
surgeons to plan and execute skin grafts with greater confidence. The virtual graft planning tool
has helped reduce trial-and-error during surgeries, providing a clearer, more effective surgical
plan that aligns with the wound's specific characteristics. Additionally, the integration with
DermTech Nexus has enhanced personalized treatment by offering molecular insights that guide
graft selection and predict healing outcomes based on genetic and cellular data, which traditional
methods could not provide. Post-operative monitoring through the platform has also led to early
detection of complications, such as graft rejection or infection, by analyzing daily wound images
uploaded by patients. This proactive approach has resulted in quicker interventions and better
patient outcomes. The telemedicine feature has facilitated real-time consultations and expert
collaborations, bridging geographic gaps and enabling access to specialized care even in remote
areas. Furthermore, the clinical knowledge base has proven valuable in providing evidence-based
treatment suggestions and comparing new cases with historical data, ensuring that clinicians
follow best practices and are informed of the latest advancements. However, some challenges
remain. While the system has shown promise in improving surgical planning and patient
outcomes, the integration of molecular diagnostics from DermTech Nexus is still in the early
stages and requires further validation across a broader range of patient populations. Additionally,
while telemedicine and remote monitoring have expanded access to care, technical limitations
and the need for patient compliance in regularly uploading images pose some obstacles.
Moreover, the cost of implementing and maintaining such a comprehensive system may be a
barrier for some healthcare facilities, particularly in low-resource settings.

Table 1: Web Application for the Skin Grafting

Parameter Description Result

Wound Area | Accuracy of Al in measuring | 98% accuracy in wound area

Measurement Accuracy | wound dimensions estimation

Tissue Classification | Accuracy in classifying wound | 95% accuracy in classifying necrotic,

Accuracy tissue types granulation, and epithelial tissues

Graft Size Estimation Precision of graft size | 93% success rate in recommended graft
recommendations size

Graft Planning | Success rate of virtual graft | 97% of cases showed successful

Simulation Success placement simulated graft placement

Molecular Diagnostic | Effectiveness of DermTech Nexus | 90% success rate in matching grafts to

Integration in guiding graft choice genetic profiles

Post-operative
Complication Detection

Early detection of infection, graft
rejection

85% of complications detected within
24 hours of upload

Telemedicine
Consultation Engagement

Number of consultations conducted
via the platform

150 consultations over 6 months

Patient Satisfaction

Overall patient satisfaction with
the platform

92% positive feedback from patients

Time to Detect

Complications

Time taken for system to detect
issues

Average 6 hours from image upload to
alert

Cost-Efficiency (Cost per
Case)

Reduction in cost due to system
integration

25% reduction in overall treatment cost
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The table 1 presents a comprehensive evaluation of the Web Application for Skin Grafting
across several critical parameters, showcasing both its effectiveness and operational efficiency.
Wound Area Measurement Accuracy system demonstrates a high level of precision with a 98%
accuracy in measuring wound areas, indicating that it can reliably quantify wound dimensions
for effective treatment planning. The system accurately classifies wound tissue types (necrotic,
granulation, and epithelial) with 95% accuracy, enabling proper identification of the tissue
condition and influencing the decision on the most appropriate graft. The platform shows a 93%
success rate in accurately recommending the appropriate graft size, which is crucial for ensuring
optimal healing and reducing the risk of graft rejection or complications. The success rate of
virtual graft placement is 97%, which indicates that the simulation tool effectively models graft
placement, reducing errors during actual surgery and improving patient outcomes. With a 90%
success rate, the DermTech Nexus integration is effective in matching grafts to genetic profiles,
ensuring that graft choices are tailored to the patient’s unique biological factors for better graft
acceptance and healing.

The system excels in early detection of complications, with 85% of issues such as
infections and graft rejections being detected within 24 hours of image upload, allowing for
timely intervention. Over a 6-month period, 150 telemedicine consultations were conducted,
highlighting the platform’s role in facilitating remote healthcare delivery and improving access
to specialized care. With 92% positive feedback, patients show high satisfaction with the
platform, indicating that it is user-friendly, effective, and contributes to better post-operative care
and recovery. On average, the system detects complications within 6 hours of receiving an image
upload, which ensures that any issues are addressed promptly, reducing the risk of severe
complications. The system integration results in a 25% reduction in overall treatment costs,
demonstrating the platform’s potential to reduce expenses while maintaining high-quality care.

Table 2: Estimation of Skin Grafting

Parameter Split-Thickness ~ Skin | Full-Thickness ~ Skin | Composite  Skin
Graft Graft Graft

Graft Take Rate 92% 98% 95%

Wound Healing Time (Days) 14-21 days 21-30 days 18-25 days

Post-operative Infection Rate 5% 3% 4%

Graft Rejection Rate 8% 2% 6%

Scar Formation Moderate Minimal Minimal

Donor Site Healing Time (Days) | 7-14 days 10-14 days 7-14 days

Complication Rate 10% 5% 8%

Patient Satisfaction 85% 92% 90%

Length of Hospital Stay (Days) 7-10 days 10-14 days 8-12 days

Functional Outcome (Range of | 80% full function 95% full function 90% full function

Motion)

Cost per Case (USD) $2000-$3000 $4000-$6000 $3500-$5000
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Parameter-wise Comparison of Skin Graft Types
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Figure 3: Analysis of the Skin Grafting with Web Applications

In Table 2 and Figure 3 presents a comparative analysis of three types of skin grafts:
Split-Thickness Skin Graft (STSG), Full-Thickness Skin Graft (FTSG), and Composite Skin
Graft (CSG). The table outlines several important parameters, highlighting the differences in
graft take rates, healing times, post-operative complications, and costs. Full-Thickness Skin
Graft (FTSG) has the highest graft take rate at 98%, followed by Composite Skin Graft (CSG) at
95%, and Split-Thickness Skin Graft (STSG) at 92%. This suggests that FTSG has the highest
likelihood of successful integration with the recipient site. FTSG requires the longest wound
healing time, ranging from 21 to 30 days. STSG typically heals in 14 to 21 days, while CSG
takes 18 to 25 days. This indicates that FTSG is a more intensive procedure in terms of healing
duration. FTSG shows the lowest post-operative infection rate at 3%, which is a key advantage
for patients undergoing this type of graft. STSG has a 5% infection rate, and CSG has a 4% rate,
indicating a slightly higher risk with these graft types. FTSG also has the lowest graft rejection
rate at 2%, making it the most favorable in terms of rejection likelihood. STSG and CSG have
higher rejection rates at 8% and 6%, respectively. STSG results in moderate scarring, whereas
both FTSG and CSG tend to form minimal scars, with CSG offering a slightly better aesthetic
outcome than FTSG. The healing time for the donor site is relatively similar across all graft types,
ranging from 7 to 14 days. FTSG shows the lowest complication rate at 5%, suggesting fewer
risks of adverse outcomes compared to STSG (10%) and CSG (8%). CSG has the highest patient
satisfaction rate at 90%, followed by FTSG at 92%, and STSG at 85%. This indicates that
patients are generally more satisfied with FTSG and CSG due to better functional outcomes and
aesthetic results. FTSG requires the longest hospital stay, averaging 10 to 14 days, compared to
STSG (7 to 10 days) and CSG (8 to 12 days), reflecting the greater complexity and recovery time
associated with FTSG. FTSG provides the best functional outcome, with 95% of patients
achieving full function, followed by CSG at 90%, and STSG at 80%, showing that FTSG
provides superior restoration of mobility and function. STSG is the most affordable option,
costing between $2000 and $3000, while FTSG is the most expensive, ranging from $4000 to
$6000. CSG falls in between, with a cost range of $3500 to $5000. This reflects the differences
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in the complexity and materials used in each graft type. The Full-Thickness Skin Graft (FTSG)
offers superior graft take, functional outcomes, and low rejection rates, it comes with longer
healing times, higher costs, and a longer hospital stay. On the other hand, Split-Thickness Skin
Graft (STSG) is more cost-effective but has a slightly higher risk of complications, infection, and
rejection. Composite Skin Graft (CSG) strikes a balance between the two, offering minimal scar
formation and a high satisfaction rate while being more affordable than FTSG. Each graft type
has its own advantages and disadvantages, making the choice dependent on the patient’s specific
condition and needs.

Table 3: Analysis for the Skin Grafting

Parameter Value

Wound Analysis Accuracy 97%

Graft Recommendation Accuracy 94%

Virtual Graft Planning Success Rate 90%
Post-operative Complication Detection Rate | 85%

Time to Provide Graft Recommendation 10 minutes
System Downtime 2 hours/month
Patient Engagement (Daily Uploads) 80%
Telemedicine Consultation Rate 150 consultations (over 6 months)
User Satisfaction (Clinicians) 92%

User Satisfaction (Patients) 88%

Data Privacy Compliance 100%

Cost per Case (USD) $250
Complication Detection Lead Time 6 hours

Hospital Stay Reduction 2 days
Post-operative Healing Acceleration 15% faster healing
Percentage of Graft Failure (Detected Early) | 80%
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Figure 4: Healthcare Management with Skin Grafting

The Table 3 and Figure 4 presents an analysis of various performance parameters for the
Skin Grafting Web Application, highlighting its efficiency, accuracy, and operational impact.
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Wound Analysis Accuracy achieves a 97% accuracy in analyzing wound dimensions, indicating
that the Al-driven wound assessment is highly reliable for treatment planning. Graft
Recommendation Accuracy application provides graft recommendations with 94% accuracy,
showing its ability to suggest the most suitable graft type for individual patient conditions.
Virtual Graft Planning Success Rate with a 90% success rate in virtual graft planning, the system
effectively simulates graft placement, reducing the likelihood of errors during actual procedures
and improving planning accuracy. Post-operative Complication Detection Rate the system
detects 85% of post-operative complications within a short period, providing early alerts to
clinicians and enabling timely intervention, which is crucial for patient recovery. Time to
Provide Graft Recommendation average, the system provides a graft recommendation in 10
minutes, ensuring that clinicians can make quick decisions based on the most accurate data
available. System Downtime system experiences minimal downtime of only 2 hours per month,
indicating high reliability and availability for continuous use in clinical settings. Patient
Engagement (Daily Uploads) platform maintains an 80% engagement rate in terms of daily
patient uploads, suggesting that most patients are actively participating and submitting their
medical data for monitoring. Telemedicine Consultation Rate over 6 months, the system
facilitated 150 telemedicine consultations, demonstrating its ability to support remote healthcare
services, thus expanding access to care. User Satisfaction (Clinicians) Clinicians report a 92%
satisfaction rate, highlighting the effectiveness of the platform in enhancing clinical decision-
making and patient care. User Satisfaction (Patients) express high satisfaction, with an 88%
positive feedback rate, reflecting the platform's role in improving patient outcomes and
experiences. Data Privacy Compliance system ensures 100% compliance with data privacy
regulations, guaranteeing that patient information is securely handled and protected.

Cost per Case (USD) system operates at a relatively low cost of $250 per case, offering
cost-effective support to healthcare providers without sacrificing quality. Complication Detection
Lead Time platform can detect complications within 6 hours of receiving data, ensuring quick
intervention and minimizing the risk of severe complications. Hospital Stay Reduction use of the
system results in a 2-day reduction in hospital stays, optimizing resource utilization and
enhancing patient comfort. Post-operative Healing Acceleration system contributes to 15% faster
post-operative healing, accelerating recovery and improving patient outcomes. Percentage of
Graft Failure (Detected Early) system successfully detects 80% of potential graft failures early,
allowing for prompt corrective action, reducing the risk of graft rejection and improving
treatment success.

5.Conclusion

The DermTech Nexus project introduces a transformative approach to skin grafting by
integrating bioadhesive teln conclusion, the integration of a web-based application such as
DermTech Nexus into the skin grafting process represents a significant advancement in
personalized wound care and surgical planning. By leveraging artificial intelligence for wound
analysis, graft type recommendation, virtual simulation, and post-operative monitoring, the
system enhances clinical accuracy, speeds up decision-making, and reduces overall treatment
costs. The inclusion of molecular diagnostics through DermTech Nexus adds a precision
medicine dimension, allowing graft choices to be tailored to genetic profiles. Additionally, the
platform supports telemedicine consultations and facilitates continuous patient engagement,
thereby improving outcomes and satisfaction. Traditional grafting techniques, which rely on
invasive procedures involving stitches and staples, often result in prolonged healing times,
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increased infection risks, and significant scarring. By utilizing mussel glue, a natural and
biocompatible adhesive, this project successfully minimizes these complications, ensuring a safer
and more efficient grafting process. The modular system architecture of DermTech Nexus
enhances every stage of the procedure, from exfoliation and bioadhesion to graft placement,
monitoring, and evaluation. Advanced automation, real-time tracking, and data-driven decision-
making enable clinicians to optimize treatment precision and improve patient outcomes. The
integration of Lasso Regressor further strengthens the system by providing predictive analysis,
allowing for accurate assessment of graft adhesion and healing progress.
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