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Abstract: 

 
This study is conducted to explore the explores the bio-synthesis of antimicrobial peptides derived 

from sea shells and their conjugates, focusing on their applications in bandages for wound care. 

Due to their broad-spectrum antimicrobial activity and potential as alternatives to conventional 

antibiotics, antimicrobial peptides have gained significant attention. A largely untapped natural 

resource, sea shells, offers a promising source of bioactive peptides with antimicrobial properties. 

The review begins with an introduction highlighting the importance of antimicrobial bandages in 

preventing and treating wound infections. The study provides background on antimicrobial 

peptides and their Significance in combating microbial pathogens. The potential of sea shells as a 

source of antimicrobial peptides is discussed, emphasizing their unique properties and potential 

for sustainable production. A comprehensive literature review is conducted to collect data on the 

bio-synthesis of antimicrobial peptides from sea shells. The literature review examines the 

theoretical background of peptide bio-synthesis, highlighting the methods utilized for extracting, 

purifying, and identifying peptides from sea shells. The Previous work on antimicrobial peptides 

derived from sea shells is evaluated, elucidating the progress made in understanding their structural 

and functional properties. The history and progress of antimicrobial bandages are discussed, 

emphasizing the need for innovative solutions to combat the growing threat of antibiotic resistance. 

Research gaps in the existing literature are identified, providing insights into areas that require 

further investigation and research. 
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Research methodology outlines the detailed procedures employed in the bio-synthesis of 

antimicrobial peptides from sea shells. The study describes the selection and preparation of sea 

shells, the extraction and purification processes, and the identification techniques used to 

determine peptide structures. The production of conjugates and the development and testing of 

antimicrobial bandages are discussed. The section presents the data obtained from the extraction, 

purification, and identification processes and the production of conjugates. The discussion section 

interprets the findings in light of the review's objectives and the existing literature. This section 

highlights the methods employed for bio-synthesis, characterization techniques utilized, and the 

potential applications of the peptides in bandages. The implications for future research and 

applications and the study's potential limitations are discussed. 

 
In conclusion, this review provides valuable insights into the bio-synthesis of antimicrobial 

peptides from sea shells and their conjugates, emphasizing their potential applications in bandages 

for wound care. The review identifies gaps in the existing literature and proposes recommendations 

for future research, including optimization of the bio-synthesis process, improvement of peptide 

stability, enhanced targeted delivery, and personalized treatment approaches. Collaboration 

between disciplines is highlighted to advance the field and accelerate the development of effective 

antimicrobial peptide-based bandages. 

 
Keywords : Bio-Synthesis, wound care, broad-spectrum antimicrobial activity, Antimicrobial 

Peptides, Sea Shell,  Bandages 

 
Introduction 

 
A. background of antimicrobial peptides 

 
The increasing prevalence of antibiotic-resistant pathogens poses a significant threat to global 

health, necessitating exploring new sources for developing antimicrobial agents. Antimicrobial 

peptides (AMPs), known as the body's natural antibiotics, have emerged as promising candidates 

due to their broad-spectrum activity against various pathogens, including those resistant to 

conventional antibiotics. Although these peptides are present in all kinds of organisms, marine 

organisms are recognized as a particularly rich source due to their diverse habitats and adaptive 

immune responses (Chopra et al., 2022). 
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Among marine resources, sea shells, the external skeletons of mollusks, hold significant potential 

as a source of AMPs (Schmidt & Mouritsen, 2022). These discarded and underutilized marine 

byproducts could serve as a sustainable source of bioactive peptides. Until recently, the potential 

of sea shells as a source of AMPs has been underexplored, and this study aims to fill this knowledge 

gap. 

The escalating issue of antibiotic resistance has triggered an urgent need for new and efficient 

antimicrobial agents. Antimicrobial peptides (AMPs), part of the innate immune system of nearly 

all organisms, represent an attractive alternative due to their broad spectrum of activity, low 

tendency to provoke resistance, and ability to modulate the immune response (Romano et al., 

2022). 

 
Marine ecosystems are rich and relatively untapped sources of bioactive molecules, including 

AMPs. Among marine resources, sea shells, often discarded as waste, have caught the attention of 

researchers due to the presence of potent AMPs. While serving a defensive purpose in their host 

organisms, these sea-shell peptides could be harnessed for human benefit, particularly in 

combating infectious microbes (Jeevanandam et al., 2022). 

 
Wound infections are a major healthcare challenge, leading to prolonged healing times, increased 

hospital stays, and in severe cases, can result in sepsis. Current wound dressing materials provide 

a physical barrier against environmental contaminants but are insufficient to deal with aggressive 

microbial infections. Therefore, there is a significant interest in developing antimicrobial bandages 

to proactively prevent or combat infections (Garg et al., 2022). The idea of developing 

antimicrobial peptides from sea shells and conjugating them for applications in bandages integrates 

the fields of marine biotechnology and biomedical engineering. It aims to leverage the potent 

antimicrobial properties of these marine-derived peptides in creating more effective woundhealing 

materials, thus potentially revolutionizing wound care management (Rodríguez-Félix et al., 2022). 

 
 

B. Significance of sea shells as a source 

 
Sea shells represent an important and underexplored resource in antimicrobial peptide (AMP) 

research. Their Significance as a source of AMPs lies in several aspects: 
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Biodiversity and Abundance: The oceans have many mollusks that produce shells. This diversity 

could potentially translate into a vast array of structurally and functionally unique AMPs waiting 

to be discovered (P. J. Kaur et al., 2022). 

 
Untapped Potential: Sea shells are often discarded as waste in various industries like seafood and 

pearl cultivation. Utilizing this "waste" to extract bioactive compounds is an excellent example of 

sustainable resource management (Rodríguez-Félix et al., 2022). Unique Defense Mechanisms: 

Sea shells are part of organisms that have evolved in a microbial-rich environment, suggesting a 

robust antimicrobial defense mechanism. AMPs derived from such sources could have exceptional 

efficacy against various pathogens (Rahman et al., 2023). 

 
Sustainability: As sea shells are a byproduct of various industries, using them as a source of AMPs 

presents an environmentally friendly and sustainable approach compared to other methods that 

may require dedicated farming or harvesting of organisms. Economic Viability: The abundant 

availability and low cost associated with sea shell waste make it a commercially viable source for 

large-scale AMP production of AMPs (Ertas Onmaz et al., 2022). 

 
Bio-compatibility: Marine-derived compounds, including AMPs, have shown a high degree of 

bio-compatibility, making them ideal candidates for biomedical applications like wound dressings. 

 
 

C. The importance and potential of antimicrobial bandages 

 
Antimicrobial bandages play a crucial role in wound care and infection control. They have gained 

significant importance due to their potential to prevent and treat infections associated with various 

types of wounds. Some key points highlight the importance and potential of antimicrobial 

bandages (Kim et al., 2009). 

 
Infection prevention: Wound infections are common in healthcare settings and can lead to severe 

complications, prolonged healing, and increased healthcare costs. Antimicrobial bandages offer an 

effective approach to preventing and reducing infection risk by inhibiting the growth of bacteria 

and other microorganisms (Kim et al., 2009). 
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Broad-spectrum activity: Antimicrobial bandages are designed to target a wide range of 

pathogens, including bacteria, fungi, and viruses. They can be developed to have broad-spectrum 

activity, ensuring protection against various microorganisms commonly found in wound infections 

(Celegato et al., 2023) . 

 
Reduction of bacterial burden: Antimicrobial bandages reduce the bacterial load in wounds. 

Limiting bacterial proliferation help create an environment conducive to wound healing and 

minimize the risk of infection-related complications (Ciarolla et al., 2023). 

 
Biofilm management: Biofilms are complex microbial communities that form on the surface of 

wounds and are highly resistant to antibiotics. Antimicrobial bandages can disrupt biofilm 

formation and aid in managing chronic wounds where biofilms are commonly present (Daniels, 

2001). 

 
Enhanced wound healing: Antimicrobial bandages can promote faster and more efficient healing. 

By preventing infections, reducing inflammation, and providing a supportive environment for 

tissue regeneration, they contribute to the overall healing process (Adler & Kent, 2002). 

 
Minimized antibiotic use: Antimicrobial bandages offer an alternative to systemic antibiotics in 

managing infected wounds. This can help minimize the unnecessary use of antibiotics, reduce the 

risk of antibiotic resistance, and avoid systemic side effects associated with prolonged antibiotic 

therapy (Lee et al., 2013). 

Versatility and ease of use: Antimicrobial bandages are available in various forms, including 

dressings, films, hydrogels, and nanofibers. They can be easily applied and integrated into standard 

wound care protocols without significant changes in clinical practice (Mali et al., 2013). 

 
Potential cost-effectiveness: While the initial cost of antimicrobial bandages may be higher than 

traditional dressings, their potential to prevent infections and associated complications can result 

in cost savings in the long run. Reducing the need for additional treatments, hospital stays, and 

antimicrobial therapies can reduce healthcare costs (Jones, S. A. et al. (2004). 

 
D. Aim and objectives of the research 
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The aim of the research on the biosynthesis of antimicrobial peptides from sea shells and their 

conjugates is to investigate and develop a novel approach for producing antimicrobial bandages. 

The research aims to harness the potential of antimicrobial peptides derived from sea shells and 

explore their application in wound care (Amiri et al., 2021). 

 
The specific objectives of the research may include: 

 
Characterizing and extracting antimicrobial peptides from sea shells: The research will focus 

on identifying and isolating antimicrobial peptides present in sea shells. This involves studying the 

composition and properties of the peptides to understand their potential for antimicrobial activity 

(Viruly et al., 2023). 

 
Purifying and identifying the antimicrobial peptides: Once the peptides are extracted, the 

research will involve purification techniques to obtain highly concentrated and pure antimicrobial 

peptides. Identification methods such as mass spectrometry or sequencing may be employed to 

determine the specific peptides in the sea shells (Tang et al., 2002). 

 
Production of conjugates: The research will explore the development of conjugates by combining 

antimicrobial peptides with suitable carrier molecules or materials. The conjugation process aims 

to enhance the peptides' stability, bioavailability, and targeted delivery to wound sites (Faya et al., 

2018). 

 
Development and testing of antimicrobial bandages: The research will involve formulating 

antimicrobial bandages using synthesized peptides and conjugates. Various materials, such as 

hydrogels or nanofibers, may be utilized to create the bandages. The bandages will be tested for 

antimicrobial efficacy against pathogens commonly associated with wound infections (Hasanin et 

al., 2022). 

 
Evaluation of antimicrobial activity and wound healing properties: The research will assess 

the antimicrobial activity of the synthesized peptides and their conjugates using in vitro and 

possibly in vivo models. Additionally, the wound-healing properties of the antimicrobial bandages 

will be evaluated, including their effect on inflammation, cell proliferation, and tissue regeneration 

(Makovitzki et al., 2008). Statistical analysis and data interpretation: The research will employ 

appropriate statistical methods to analyze the data obtained from experiments and measurements. 
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This will involve comparing results, identifying significant findings, and drawing conclusions 

based on the statistical analysis. 

 
III. Literature Review 

 
A. Theoretical Background of bio-synthesis of peptides 

 
The biosynthesis of peptides refers to the production of peptides using biological systems, such as 

cells or organisms, through a series of enzymatic reactions. This approach utilizes the natural 

machinery present within living systems to generate peptides with specific sequences and 

structures. Here is a theoretical background on the bio-synthesis of peptides: 

 
Peptide synthesis in living organisms: Peptides are naturally synthesized in living organisms 

through a process called translation. During translation, ribosomes read the genetic code encoded 

in messenger RNA (mRNA) and assemble amino acids into a linear chain, forming a peptide or 

protein. This process involves the interaction of transfer RNA (tRNA) molecules carrying specific 

amino acids and the recognition of codons on the mRNA by the ribosome. 

 
Enzymatic peptide synthesis: In the context of bio-synthesis, enzymes play a crucial role in 

catalyzing the assembly of amino acids into peptides. Enzymes called aminoacyl-tRNA 

synthetases attach specific amino acids to their corresponding tRNA molecules, ensuring the 

correct pairing between amino acids and codons during translation. Solid-phase peptide synthesis 

(SPPS): SPPS is a widely used method for the laboratory synthesis of peptides. It involves 

attaching the first amino acid to a solid support, typically a resin, and sequentially adding protected 

amino acids to elongate the peptide chain. The coupling of amino acids is typically achieved 

through the activation of the carboxyl group of the incoming amino acid, allowing it to react with 

the amino group of the growing peptide chain. 

 
Enzymatic Synthesis of peptides: Enzymes can also be used to synthesize peptides in vitro. 

Techniques such as enzymatic ligation and enzymatic condensation enable the selective formation 

of peptide bonds between amino acids. Enzymatic methods provide advantages such as 

regioselectivity, stereochemistry control, and compatibility with specific amino acid sequences. 
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Recombinant DNA technology: Recombinant DNA technology has revolutionized peptide 

synthesis by allowing the production of peptides using genetic engineering approaches. Genes 

encoding desired peptides can be inserted into suitable expression vectors and introduced into host 

organisms, such as bacteria, yeast, or mammalian cells. The host cells then use their own cellular 

machinery to transcribe and translate the inserted gene, resulting in the production of the desired 

peptide. 

 
Modification and folding of peptides: After the Synthesis of the peptide chain, post-translational 

modifications may be necessary to activate or enhance the peptide's biological activity. These 

modifications can include cleavage of signal peptides, addition of functional groups, or formation 

of disulfide bridges. Additionally, proper folding of the peptide into its biologically active 

conformation may require chaperone proteins or appropriate environmental conditions 

(Apostolopoulos et al., 2021). 

 

 

 

 

 

 

B. Previous work done on antimicrobial peptides from sea shells 

 
Previous studies have explored the potential of antimicrobial peptides derived from sea shells, 

providing valuable insights into their antimicrobial activity and therapeutic applications. Here are 

some key findings from previous work on antimicrobial peptides from sea shells (Viruly et al., 

2023): 

 
Identification of antimicrobial peptides: Researchers have identified and characterized various 

antimicrobial peptides from different species of sea shells. For example, mollusks such as mussels, 

clams, and oysters have been found to produce peptides with potent antimicrobial properties. These 

peptides exhibit activity against a wide range of pathogens, including bacteria, fungi, and viruses 

(Xu et al., 2010). 

 
Structural diversity and modes of action: Antimicrobial peptides from sea shells exhibit 

structural diversity, with variations in amino acid composition, sequence, and folding patterns. 
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Some peptides adopt alpha-helical structures, while others form beta-sheet conformations. These 

peptides often exert their antimicrobial activity through multiple mechanisms, including 

membrane disruption, pore formation, and inhibition of microbial enzymes (Corrêa et al., 2019). 

 
Broad-spectrum activity: Antimicrobial peptides from sea shells have shown broad-spectrum 

antimicrobial activity, targeting both Gram-positive and Gram-negative bacteria, as well as various 

fungal species. Some peptides have also demonstrated antiviral properties against enveloped 

viruses, making them potentially useful in combating viral infections (Zannella et al., 2022). 

 
Resistance modulation: Antimicrobial peptides derived from sea shells have been found to exhibit 

the ability to modulate bacterial resistance mechanisms (Mahwish Najeeb et.el, 2023). They can 

enhance the efficacy of conventional antibiotics by disrupting bacterial biofilms, inhibiting efflux 

pumps, or synergistically acting with antibiotics to overcome bacterial resistance (Mi et al., 2022). 

 
Wound healing properties: In addition to their antimicrobial activity, some antimicrobial 

peptides from sea shells have been reported to possess wound healing properties. These peptides 

can stimulate cell proliferation, migration, and angiogenesis, thereby promoting the regeneration 

of damaged tissues and accelerating the wound-healing process (Chen et al., 2015). 

 
Biocompatibility and low toxicity: Studies have evaluated the biocompatibility and cytotoxicity 

of antimicrobial peptides from sea shells. Many of these peptides have shown low toxicity towards 

mammalian cells, making them potential candidates for therapeutic applications, such as wound 

dressings or topical formulations (Karamat-Ullah et al., 2021). 

 
Peptide optimization and design: Researchers have also focused on optimizing the activity and 

stability of antimicrobial peptides from sea shells through modifications and design strategies. This 

includes the use of peptide analogs, incorporation of non-natural amino acids, and conjugation 

with other molecules to enhance peptide stability, bioavailability, and targeted delivery (Tan et al., 

2021). 

C. History and progress of antimicrobial bandages 

 
Antimicrobial bandages have evolved over time to address the challenges associated with wound 

infections and to improve patient outcomes. Here is a brief overview of the history and progress 

of antimicrobial bandages (Chen et al., 2021): 
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Early Antiseptic Dressings: In the late 19th century, antiseptic dressings containing chemicals 

such as carbolic acid (phenol) were used to prevent wound infections. These dressings aimed to 

create a sterile environment and inhibit the growth of bacteria (Eardley et al., 2012). 

 
Development of Antibiotic-Infused Dressings: With the discovery of antibiotics in the mid-20th 

century, researchers explored the incorporation of antibiotics into bandages to provide localized 

antimicrobial activity. Antibiotic-infused dressings, such as those containing penicillin or 

tetracycline, were developed to target specific pathogens and prevent wound infections (Albaugh 

et al., 2013). 

 
Silver-Containing Dressings: In the 1970s, the use of silver in wound care gained attention due 

to its broad-spectrum antimicrobial properties. Silver-containing dressings were introduced as a 

means to release controlled amounts of silver ions into the wound, inhibiting microbial growth 

while minimizing toxicity to host cells. Silver-based dressings have since become widely used in 

the management of chronic wounds, burns, and surgical sites (Aziz et al., 2012). 

 
Advances in Biomaterials: The field of biomaterials has contributed to the development of 

advanced antimicrobial bandages. Various biomaterials, including hydrogels, films, nanofibers, 

and foams, have been engineered to incorporate antimicrobial agents or peptides. These materials 

provide sustained release of antimicrobials, maintain a moist wound environment, and offer 

additional functionalities such as exudate management and oxygen permeability (G. Kaur et al., 

2022). 

 
Bioactive Dressings: Bioactive dressings have emerged as a recent advancement in antimicrobial 

bandages. These dressings often contain bioactive compounds derived from natural sources, such 

as honey, seaweed, or plant extracts. These compounds possess inherent antimicrobial properties 

and can promote wound healing by providing a favorable environment for tissue regeneration 

(Alven et al., 2022). 

Smart Bandages: The integration of sensing technologies and smart materials has led to the 

development of smart bandages. These bandages can monitor wound parameters such as pH, 

temperature, and bacterial load and provide real-time feedback on wound status. Smart bandages 

have the potential to revolutionize wound care by enabling personalized treatment approaches and 

early detection of infection (Juknius et al., 2016). 
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Combination Therapies: Researchers are exploring the synergistic effects of combining different 

antimicrobial agents or modalities in bandages. This includes the use of antimicrobial peptides, 

nanoparticles, photodynamic therapy, or bioengineered bacteriophages. Combination therapies 

aim to enhance the effectiveness of antimicrobial bandages and overcome challenges associated 

with antimicrobial resistance (Nour El Din et al., 2016). 

 
D. Gaps in the existing literature 

 
While there has been significant progress in the field of antimicrobial bandages, there are still some 

gaps in the existing literature that warrant further investigation. These gaps include (Maillard & 

Hartemann, 2013): 

 
Limited clinical evidence: While laboratory studies and in vitro experiments have demonstrated 

the antimicrobial efficacy of various antimicrobial bandages, there is a need for more clinical 

evidence to validate their effectiveness in real-world scenarios. Clinical trials evaluating the 

performance of antimicrobial bandages in terms of infection prevention, wound healing rates, and 

patient outcomes are essential to establish their clinical utility (Toy & Macera, 2011). 

 
Long-term effects and safety: Many antimicrobial bandages have been evaluated for their 

shortterm antimicrobial activity, but there is a lack of long-term safety data. It is crucial to 

investigate the potential adverse effects, such as cytotoxicity, allergic reactions, and systemic 

toxicity, associated with the prolonged use of antimicrobial bandages to ensure patient safety 

(Lansdown, 2006). 

 
Standardization of testing methods: There is a need for standardized testing methods and 

guidelines for evaluating the antimicrobial activity and performance of antimicrobial bandages. 

Standardization would enable accurate comparison of different bandage formulations and facilitate 

the development of evidence-based recommendations for their use (Tkachenko & Karas, 2012). 

Impact on wound microbiome: Antimicrobial bandages have the potential to disrupt the balance 

of the wound microbiome, which plays a critical role in wound healing. Further research is needed 

to understand the impact of antimicrobial bandages on the wound microbiome and its implications 

for wound healing outcomes (Kamus et al., 2018). 
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Cost-effectiveness analysis: The cost-effectiveness of antimicrobial bandages compared to 

traditional wound dressings or other treatment options is an important consideration. There is a 

need for economic evaluations and cost-effectiveness analyses to determine the value of 

antimicrobial bandages in terms of healthcare costs, reduced hospital stays, and improved patient 

outcomes (Maunoury et al., 2015). 

 
Resistance development: Another area that requires attention is the potential development of 

antimicrobial resistance due to the use of antimicrobial bandages. It is important to monitor and 

assess the emergence of resistance mechanisms in microorganisms exposed to these bandages over 

time to guide their appropriate and responsible use (Wright et al., 1998). 

 
Customization and personalized treatment: Antimicrobial bandages are often designed as 

broad-spectrum solutions, but wound infections can be caused by a variety of pathogens with 

varying susceptibility profiles. Investigating the potential for personalized treatment approaches, 

such as targeted antimicrobial bandages based on wound microbiology or the use of combination 

therapies, could enhance treatment efficacy (He et al., 2020). 

 
Methodology 

 
1. Extraction and Purification: 

This involves the extraction of antimicrobial peptides from sea shells using a solvent, 

followed by purification using various techniques such as chromatography (Ebada et al., 

2008). 

2. Bioprospecting: 

This involves the screening of a sea shell’s microbiome for genetically encoded 

antimicrobial peptides. The identified peptides are then replicated either through chemical 

Synthesis or recombinant DNA technology (Sridhar, 2017). 

3. In vitro Synthesis: 

This involves artificially synthesizing antimicrobial peptides through biochemical 

Synthesis or solid-state Synthesis (Ayyanar et al., 2021). 

4. Marine Animal Peptides: 
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Some researchers have also attempted to isolate peptides from marine animals that have 

antimicrobial properties and incorporate them into sea shell-derived peptides for added 

potency (Suarez-Jimenez et al., 2012). 

5. Natural Selection: 

This method involves identifying sea shells with high levels of antimicrobial peptides and 

selectively breeding them, ultimately enhancing the concentration of antimicrobial 

peptides within the population (Blier et al., 2001). 

 
Overall, each of these methods provides unique challenges and benefits and is being continually 

improved upon in order to increase the production of these valuable peptides. 

 
Identify relevant literature: Researcher Conducted a comprehensive search of scientific 

databases, such as PubMed, Scopus, and Web of Science, using relevant keywords. Keywords 

include "antimicrobial peptides," "sea shells," "bio-synthesis," "conjugates," "bandages," and 

variations thereof. Identified recent research articles, review papers, and relevant book chapters 

that provide insights into the bio-synthesis of antimicrobial peptides from sea shells and their 

application in bandages. 

 
Selection criteria: Inclusion criteria include papers published within a certain time frame, articles 

after 2021 in English, studies focusing on the biosynthesis of antimicrobial peptides from sea 

shells, studies discussing the application of antimicrobial peptides in bandages, and studies 

providing significant insights into the topic. Exclude irrelevant studies, duplicate articles, and those 

that do not meet the inclusion criteria. 

 
Review and data extraction: researcher thoroughly read the selected articles and extracted 

relevant information. Focus on key aspects, such as the methods used for bio-synthesis of 

antimicrobial peptides from sea shells, characterization and identification techniques, production 

of conjugates, and applications of these peptides in bandages. Pay attention to experimental 

protocols, results, and conclusions. Taken notes and organized the extracted data for Synthesis and 

analysis. 

Discussion 
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Methods for bio-synthesis of antimicrobial peptides from sea shells: The review identified 

several methods employed for the bio-synthesis of antimicrobial peptides from sea shells. These 

methods included various extraction techniques, such as acid extraction, enzymatic digestion, or 

mechanical disruption, to obtain the peptide-rich extracts from the shells. Purification techniques, 

such as chromatography or filtration, were used to isolate and obtain highly pure peptides. 

Identification methods, including mass spectrometry and sequencing, were utilized to determine 

the amino acid sequences and structural characteristics of the peptides (Shatzmiller, 2022). 

 
Characterization techniques: The review highlighted the characterization techniques used to 

assess the properties of the bio-synthesized antimicrobial peptides. These techniques included 

spectroscopic methods, such as nuclear magnetic resonance (NMR) spectroscopy and circular 

dichroism (CD) spectroscopy, to analyze the secondary structure and conformation of the peptides. 

Biophysical techniques, such as dynamic light scattering (DLS) or atomic force microscopy 

(AFM), were employed to determine the size, shape, and aggregation behavior of the peptides. 

Antimicrobial activity assays, such as minimum inhibitory concentration (MIC) or disk diffusion 

assays, were used to evaluate the effectiveness of the peptides against various pathogens (Kamaraj 

& Vivekanand). 

 
Production of conjugates: The review identified the production of conjugates as a potential 

approach to enhance the properties and functionality of antimicrobial peptides derived from sea 

shells. Conjugation techniques, such as chemical conjugation or genetic fusion, were employed to 

link the peptides with different molecules or materials, such as polymers, lipids, or nanoparticles. 

These conjugates aimed to improve peptide stability, enhance targeted delivery, or introduce 

additional functionalities, such as sustained release or improved tissue adherence (Reinhardt & 

Neundorf, 2016). 

 
Applications in bandages: The review discussed the applications of bio-synthesized antimicrobial 

peptides from sea shells in bandages. These antimicrobial peptides exhibited promising 

antimicrobial activity against various pathogens, including bacteria, fungi, and viruses. Their 

incorporation into bandages aimed to prevent or treat wound infections, promote wound healing, 

and improve patient outcomes. The antimicrobial peptides in bandages showed potential for use in 

both acute and chronic wounds, including diabetic foot ulcers, burns, and surgical wounds. 



Bio-Synthesis of Antimicrobial Peptides from Sea Shell and Their Conjugates: Applications in Bandages 

Section A-Research paper 

8066 Eur. Chem. Bull. 2023,12(Special issue 6), 8052-8073 

 

 

Interpreting these findings in light of the objectives of the review and the existing literature, it is 

evident that bio-synthesized antimicrobial peptides from sea shells offer a promising avenue for 

the development of effective bandages for wound care. The methods used for bio-synthesis, 

characterization, and production of conjugates provide insights into the techniques employed to 

obtain and optimize these peptides. The antimicrobial activity of the peptides against various 

pathogens indicates their potential for combating wound infections. Additionally, the applications 

of these peptides in bandages highlight their potential to improve wound healing and patient 

outcomes. 

 
The findings of the review align with previous studies that have demonstrated the antimicrobial 

properties of natural peptides derived from various sources. However, the utilization of sea shells 

as a novel source for bio-synthesis offers unique opportunities for sustainable and eco-friendly 

production of antimicrobial peptides. The review also identifies the need for further research to 

optimize the bio-synthesis process, improve peptide stability, enhance targeted delivery, and 

investigate personalized treatment approaches. This underscores the potential for interdisciplinary 

collaboration to advance the field of bio-synthesized antimicrobial peptides and their applications 

in bandages, ultimately leading to improved wound care strategies (Abdel-Sayed et al., 2016). 

 
Future Recommendations 

 
Optimization of bio-synthesis process: Further investigation is needed to optimize the biosynthesis 

process of antimicrobial peptides from sea shells. This can involve exploring different extraction 

techniques, purification methods, and identification protocols to enhance peptide yield, purity, and 

structural characterization. Additionally, the use of innovative biotechnological approaches, such 

as genetic engineering or synthetic biology, could be explored to improve the production efficiency 

of antimicrobial peptides. 

 
Improvement of peptide stability: Research efforts should focus on enhancing the stability of 

bio-synthesized antimicrobial peptides. This includes investigating strategies to improve peptide 

resistance against enzymatic degradation, pH variations, and temperature fluctuations. Novel 

modifications or conjugation methods could be explored to enhance peptide stability while 

preserving their antimicrobial activity. 
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Enhanced targeted delivery: Investigate targeted delivery approaches to optimize the efficacy of 

antimicrobial peptides in bandages. This can involve the development of innovative delivery 

systems, such as nanocarriers, hydrogels, or scaffolds, that provide sustained release and controlled 

delivery of peptides to the wound site. Targeting strategies can also include surface modifications 

or bioengineering techniques to facilitate specific interactions between the peptide and the wound 

environment, enhancing their therapeutic effects. 

 
Personalized treatment approaches: Explore the potential for personalized treatment approaches 

in applying bio-synthesized antimicrobial peptides in bandages. This can involve investigating 

rapid diagnostics or biomarker-based approaches to identify specific microbial pathogens in the 

wound. Customization of antimicrobial bandages based on the individual wound microbiome or 

the specific antimicrobial susceptibility profiles of pathogens can enhance treatment efficacy and 

reduce the risk of antimicrobial resistance. 

 
Interdisciplinary collaboration: Foster collaboration between different disciplines to advance the 

field of bio-synthesized antimicrobial peptides and their applications in bandages. Collaboration 

between microbiologists, biochemists, material scientists, pharmacologists, and clinicians can lead 

to synergistic efforts in developing innovative solutions. This collaboration can help address 

challenges related to peptide synthesis, formulation development, toxicity assessment, wound 

healing mechanisms, and clinical implementation, facilitating a holistic approach to wound care. 

 
In vivo and clinical studies: Conduct in vivo studies and well-designed clinical trials to validate 

the efficacy, safety, and clinical relevance of bio-synthesized antimicrobial peptides in bandages. 

Investigate their performance in different wound models, such as acute wounds, chronic wounds, 

or infected wounds, to understand their effectiveness in a clinical context. These studies can 

provide valuable insights into the therapeutic potential and practical implementation of these 

peptides in wound care. 
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