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ABSTRACT

Introduction: 
An innovative strategy for delivering drugs directly to their intended targets is 
through the use of platelet membrane-coated drug delivery systems. These 
systems imitate the natural characteristics of platelets, enabling them to stick 
to and communicate with cells in the body for precise drug delivery to 
particular locations. This biomimetic approach holds significant possibilities 
for various fields such as cancer treatment, heart-related ailments, and 
reducing inflammation (1). 
Platelet membrane-coated drug delivery systems possess the capability to 
transform the drug delivery field through facilitating accurate drug targeting 
towards particular cells or tissues. Advanced progress and enhancement of 
drug delivery systems using platelet membranes may present a potent solution 
for treating a range of illnesses. Figure 1 displays the extraction of drug 
delivery systems that are coated with platelet membranes (2).  
Drug delivery systems of platelet membrane coated 
Platelet membrane-coated drug delivery systems involve utilizing the 
characteristics of platelets to direct drugs to particular cells or tissues in the 
body, offering a hopeful and innovative method for targeted drug delivery. 
They possess the ability to be utilized in different fields and present the 
possibility of enhancing the effectiveness of therapies while reducing negative 
effects (3). 
Targeted drug delivery importance  

Targeted drug delivery is a significant strategy for administering medication 
that provides numerous benefits compared to conventional drug delivery 
techniques. The advancement and improvement of targeted drug delivery has 
the capability to bring drastic changes to the field of medicine. It can 
revolutionize the way diseases and conditions are treated by providing more 
accurate and efficient therapies (4). 
Platelet membrane-coated drug delivery systems involve incorporating the 
drug within a core material, which is then enclosed by a platelet membrane. 
Furthermore, modifications are made to the platelet membrane to enhance the 
precision of drug delivery (5).  
2. Preparation isolation of platelets membrane 

 

 

 

 

 

 

 

           

 

 

 
Figure 1: Isolation of platelets membrane-coated drug delivery systems 

Platelets can be extracted from whole blood through centrifugation, and by 
breaking down the platelets and gathering the fragments one can obtain the 
platelet membrane. This technique allows for the development of drug 
delivery systems that are coated with platelet membranes ensuring targeted 
delivery of medication (6). 
Extraction of platelets importance  
Various techniques employed in membrane extraction encompass 
homogenization, sonication, and extraction involving detergents. The 

technique of membrane extraction involves the removal of membranes from 
cells or tissues in order to be utilized for different purposes, such as 
developing drug delivery systems coated with membranes. The membranes 
obtained have the ability to be used in the creation of specialized systems for 
delivering drugs, such as drug delivery systems that are coated with platelet 
membrane. These systems provide numerous benefits compared to traditional 
drug delivery methods (2). 
3. Core material preparation 
Suitable core material mixture  
The careful selection of the suitable core material for platelet membrane-
coated drug delivery systems is an extremely crucial aspect that necessitates 
meticulous consideration throughout their developmental phase. In enhancing 
the efficacy of the drug delivery system, it is imperative for the inner 
substance to possess particular characteristics, such as compatibility with 
biological tissues, resilience, and facile integration with the platelet 
membrane (7). 
Drug encapsulation 

The significant importance of drug encapsulation in the advancement of drug 
delivery systems incorporating platelet membrane coating cannot be 
underestimated. The selection of passive or active loading techniques for drug 
delivery into the core substance is contingent upon the distinctive 
characteristics intrinsic to both the drug and the core material. One should 
carefully evaluate the drug encapsulation process in terms of its capacity to 
attain a high level of encapsulation efficiency, regulate drug release, and 
sustain the stability of the drug-filled core material (8). 
4. Fabrication of platelet membrane coated drug delivery system  

Core material coating with platelet membrane 

There are multiple techniques available for adding a coating to the inner 
material, such as adsorption, sonication, and extrusion. The fragments of the 
platelet membrane offer several advantages for the drug delivery system such 
as enhanced stealth, targeting, and stability properties (9). 
Drug delivery surface modifications for targeted 
Surface alterations play a crucial role in accomplishing specific medication 
transportation. Ligand conjugation, polymer coatings, pH-responsive 
coatings, and magnetic nanoparticles are various surface alterations utilized to 
accomplish specific drug delivery. The surface modification chosen will vary 
based on the specific use and the intended tissue or cell it will be applied to 
(10). 
Biocompatibility and stability assessment 

It is vital to evaluate the stability and biocompatibility of platelet membrane-
coated drug delivery systems during their development. There are multiple 
methods available for evaluating the stability and compatibility with living 
organisms of a substance. These include conducting laboratory tests to 
examine its physical and chemical stability, as well as assessing its toxicity 
using experiments both inside and outside of a living organism. When 
assessing platelet membrane-coated drug delivery systems, it is crucial to 
consider not only the drug loading efficiency, but also the drug release rate 
and the system's ability to accurately target specific regions (11). 
5. Release of drug 
Drug release profile control 
Having control over the release profile of drugs is a crucial element in the 
design of drug delivery systems that are coated with platelet membranes. 

Platelet membrane-encased drug transport systems are a highly promising method for delivering drugs precisely and efficiently, 
offering multiple benefits when compared to conventional drug delivery systems. This method consists of applying a layer of platelet 
membrane to a central material. By doing so, it provides numerous benefits including the potential to enhance the effectiveness of 
drugs, decrease negative reactions, and improve the stability and availability of the medication. This article gives a thorough summary 
of the progress and utilization of these systems, along with the latest research patterns, difficulties, and potential future pathways. The 
ongoing exploration and progress of these systems hold great promise in revolutionizing targeted medication administration and 
enhancing patient results. 
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Different mechanisms such as diffusion, degradation, and external stimuli can 
be employed to manage the drug release profile. The selection of the 
mechanism will be determined by the specific use case and the preferred rate 
at which the drug is released (12). 
Effecting factors on drug release 

Careful consideration of these factors is crucial during the design and 
development process in order to enhance drug release from platelet 
membrane-coated drug delivery systems. By skillfully adjusting these factors, 
it might be feasible to attain the preferred drug release pattern for a specific 
use (13). 
Drug release studies of in vitro and in vivo 
There are advantages and limitations to both in vitro and in vivo studies. In 
general, conducting experiments in a controlled laboratory setting (in vitro 
studies) proves to be a more cost-effective and convenient approach 
compared to conducting experiments on living organisms (in vivo studies). 
Additionally, in vitro studies offer the advantage of greater control over the 
experimental conditions, leading to more precise results. However, they might 
not effectively capture the intricate biological processes that take place in 
living organisms, such as how the drug interacts with the immune system or 
undergoes metabolism. On the other hand, in vivo experiments offer a more 
accurate depiction of how the drug delivery system functions in living 
organisms, though they are usually costlier and take longer to conduct 
compared to in vitro studies (14). 
6. Targeted drug delivery 

Mechanisms of platelet membrane-mediated targeted drug delivery 

In a clever manner, these platelet membrane-based drug delivery systems 
have the ability to effectively concentrate drugs at the desired location, while 
limiting any adverse effects on the body as a whole (15). 
7. Applications 

Drug delivery systems of platelet membrane-coated Potential 

applications  

 Platelet membranes have the capability to engage with inflamed endothelial 
cells and immune cells, which are linked to conditions characterized by 
inflammation and autoimmune reactions. Platelet membrane-coated drug 
delivery systems have the capability to be tailored in targeting these specific 
sites for the purpose of treating these diseases (16). 
Platelet membrane-coated drug delivery systems possess the capability to 
transform the treatment of different diseases through enhancing drug 
effectiveness, diminishing drug toxicity, and facilitating targeted and 
controlled drug administration (17). 
8. Future instructions and challenges 

Platelet membrane-coated drug delivery systems developing challenges  
To efficiently design, produce, and test platelet membrane-coated drug 
delivery systems, it is necessary for scientists, engineers, and clinicians to 
collaborate across disciplines. These challenges are anticipated to play a 
crucial role in the progress of robust, proficient, and targeted drug delivery 
systems for diverse ailments and objectives (18). 
Possible enhancements for future advancements 
There are numerous potential paths and enhancements for platelet membrane-
coated drug delivery systems that can increase their therapeutic effectiveness 
and enable their successful use in medical environments. Continuous 
collaboration between scientists, engineers, and clinicians is fundamental to 
advancing this field and developing groundbreaking solutions for accurate 
drug delivery  (6). 
9. Conclusion 

Platelets enclosed drug transport frameworks present benefits compared to 
traditional drug delivery methods. These systems enhance the efficacy of 
drugs, decrease adverse effects, and improve the stability and accessibility of 
medications. Scientists are examining drug delivery systems coated with 
platelet membrane for potential use in treating cancer, cardiovascular 
diseases, and inflammatory ailments. Although there has been improvement, 
there are still challenges that need to be dealt with. Some of the obstacles 
involve enhancing the delivery of drugs, creating methods of manufacturing 
that can be easily expanded, and applying these advances in clinical 
environments. Despite the obstacles, platelet membrane-coated drug delivery 
systems show great promise for accurate drug delivery in the future. 
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