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Abstract: 

The field of drug delivery systems has witnessed significant advancements in recent years, particularly in the 

development of novel approaches for targeted therapy. This review article provides a comprehensive overview 

of the latest innovations in drug delivery systems designed to enhance the efficacy and safety of targeted 

therapies. Various strategies, including nanotechnology, biomaterials, and personalized medicine, are discussed 

in detail. The importance of targeted drug delivery in minimizing off-target effects and improving patient 

outcomes is emphasized. Furthermore, the challenges and future directions in the development of novel drug 

delivery systems for targeted therapy are explored. Overall, this review aims to provide insights into the cutting-

edge research in the field of drug delivery systems and its potential impact on the future of targeted therapy. 

 

Keywords: Targeted therapy, Drug delivery systems, Nanotechnology, Biomaterials, Personalized medicine, 

Efficacy 

 
1*Pharmacy Technician, Prince Mohammed bin Abdulaziz Hospital, Riyadh, Saudi Arabia. 
2Pharmacy technician, Prince Mohammed bin Abdulaziz hospital, Riyadh, Saudi Arabia. 
3Clinical Pharmacist, Maternity and Children Hospital, Arar, Saudi Arabia. 
4Pharmacy Technician, Al Yamamah Hospital, Riyadh, Saudi Arabia. 
5Pharmacy Technician, Maternity and Children Hospital, Arar. Saudi Arabia. 
6Pharmacist, Forensic Medical Services Center, Arar, Saudi Arabia. 
7Pharmacy Technician, Maternity and Children Hospital, Arar, Saudi Arabia. 

 

*Corresponding Author: Naif Daifallah Algtham 
*Pharmacy Technician, Prince Mohammed bin Abdulaziz Hospital, Riyadh, Saudi Arabia. 

 

DOI: 10.53555/ecb/2022.11.11.234 

  



Role Of Clinical Pharmacists In Optimizing Anticoagulant Therapy: A Narrative Review  Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 11), 2178 - 2184  2179 

Introduction: 

Targeted therapy and drug delivery systems have 

revolutionized the field of medicine by providing 

more precise and effective treatments for various 

diseases. These innovative approaches allow for 

the delivery of therapeutic agents directly to the site 

of action, minimizing side effects and improving 

patient outcomes [1].  

Targeted therapy is a type of treatment that 

specifically targets the molecules or pathways 

involved in the growth and spread of cancer cells. 

Unlike traditional chemotherapy, which can affect 

both cancerous and healthy cells, targeted therapy 

selectively targets cancer cells, leading to fewer 

side effects and better treatment outcomes. This 

approach is based on the understanding of the 

molecular mechanisms underlying cancer 

development and progression, allowing for the 

development of drugs that can interfere with these 

specific targets [2]. 

One of the key advantages of targeted therapy is its 

ability to personalize treatment based on the 

genetic profile of the patient's tumor. By 

identifying specific genetic mutations or alterations 

in the tumor cells, clinicians can tailor treatment to 

target these specific abnormalities, leading to more 

effective and targeted therapy. This personalized 

approach has revolutionized cancer treatment and 

has significantly improved outcomes for patients 

with certain types of cancer, such as breast cancer, 

lung cancer, and melanoma [3]. 

In addition to cancer treatment, targeted therapy is 

also being explored for the treatment of other 

diseases, such as autoimmune disorders, 

inflammatory conditions, and infectious diseases. 

By targeting specific molecules or pathways 

involved in the disease process, targeted therapy 

can provide more effective and precise treatment 

options for patients with these conditions. This 

approach holds great promise for the development 

of new therapies that can improve patient outcomes 

and quality of life [4]. 

Drug delivery systems play a crucial role in the 

success of targeted therapy by ensuring the efficient 

and effective delivery of therapeutic agents to the 

target site. These systems are designed to overcome 

the barriers that limit the delivery of drugs to 

specific tissues or cells, such as poor solubility, 

rapid metabolism, and limited penetration into 

tissues. By using specialized drug delivery systems, 

clinicians can improve the bioavailability and 

efficacy of therapeutic agents, leading to better 

treatment outcomes and reduced side effects [5]. 

There are several types of drug delivery systems 

that are currently being used in targeted therapy, 

including nanoparticles, liposomes, micelles, and 

polymer-based delivery systems. These systems 

can be engineered to encapsulate drugs, protect 

them from degradation, and release them at the 

target site in a controlled manner. By optimizing the 

properties of these drug delivery systems, 

researchers can enhance the therapeutic effects of 

drugs and improve their safety profile [6]. 

 

Nanotechnology-Based Drug Delivery Systems 

for Targeted Therapy: 

Nanotechnology has revolutionized the field of 

drug delivery by offering innovative solutions for 

targeted therapy. Nanotechnology-based drug 

delivery systems have shown great potential in 

improving the efficacy and safety of therapeutic 

agents by delivering them directly to the target site. 

This essay will explore the various types of 

nanotechnology-based drug delivery systems, their 

advantages, challenges, and future prospects in the 

field of targeted therapy [7]. 

There are several types of nanotechnology-based 

drug delivery systems that have been developed for 

targeted therapy. These include liposomes, 

polymeric nanoparticles, dendrimers, and 

nanotubes, among others. Liposomes are spherical 

vesicles composed of lipid bilayers that can 

encapsulate both hydrophilic and hydrophobic 

drugs. Polymeric nanoparticles are particles made 

from biocompatible polymers that can release 

drugs in a controlled manner. Dendrimers are 

highly branched polymers that can carry drugs on 

their surface or within their structure. Nanotubes 

are cylindrical structures that can be used to deliver 

drugs to specific cells or tissues [8]. 

Nanotechnology-based drug delivery systems offer 

several advantages over conventional drug delivery 

methods. One of the key advantages is the ability 

to deliver drugs directly to the target site, reducing 

systemic side effects and improving therapeutic 

efficacy. Nanoparticles can also protect drugs from 

degradation in the body, prolonging their 

circulation time and enhancing their bioavailability. 

Additionally, nanotechnology-based drug delivery 

systems can be engineered to release drugs in a 

controlled manner, allowing for sustained drug 

release and improved patient compliance [9]. 

Despite their potential benefits, nanotechnology-

based drug delivery systems face several 

challenges that need to be addressed. One of the 

main challenges is the potential toxicity of 

nanoparticles, which can cause adverse effects in 

the body. Nanoparticles can also be cleared from 

the body quickly, limiting their therapeutic effects. 

Furthermore, the scale-up and manufacturing of 

nanotechnology-based drug delivery systems can 

be complex and costly, hindering their widespread 

adoption [10]. 
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Despite the challenges, nanotechnology-based drug 

delivery systems hold great promise for the future 

of targeted therapy. Researchers are actively 

working on developing novel nanocarriers that can 

overcome the limitations of current systems. These 

include hybrid nanoparticles, which combine the 

advantages of different types of nanoparticles, and 

smart nanoparticles, which can respond to specific 

stimuli in the body. Additionally, advancements in 

nanotechnology are enabling the development of 

personalized drug delivery systems that can be 

tailored to individual patients based on their genetic 

makeup and disease characteristics [11]. 

Nanotechnology-based drug delivery systems have 

the potential to revolutionize targeted therapy by 

improving the efficacy and safety of therapeutic 

agents. While there are challenges that need to be 

addressed, ongoing research and advancements in 

nanotechnology are paving the way for the 

development of innovative drug delivery systems. 

With continued investment and collaboration 

between researchers, clinicians, and industry 

partners, nanotechnology-based drug delivery 

systems have the potential to transform the 

treatment of a wide range of diseases and improve 

patient outcomes [12]. 

 

Biomaterials in Targeted Drug Delivery: 

Biomaterials have revolutionized the field of 

medicine by offering innovative solutions for 

targeted drug delivery. Targeted drug delivery is a 

technique that involves delivering medication 

directly to the site of action in the body, thereby 

improving the therapeutic efficacy of the drug and 

minimizing side effects. Biomaterials play a crucial 

role in this process by serving as carriers for the 

drug molecules and facilitating their controlled 

release. In this essay, we will explore the different 

types of biomaterials used in targeted drug delivery 

and their applications in the field of medicine [13]. 

• Types of Biomaterials in Targeted Drug 

Delivery 

There are several types of biomaterials that are 

commonly used in targeted drug delivery, each with 

its own unique properties and advantages. Some of 

the most commonly used biomaterials include 

liposomes, nanoparticles, hydrogels, and micelles 

[14]. 

Liposomes are small vesicles composed of lipid 

bilayers that can encapsulate drug molecules within 

their aqueous core. Liposomes are biocompatible 

and can be easily modified to target specific tissues 

or cells in the body. They are commonly used in 

cancer therapy to deliver chemotherapy drugs 

directly to tumor cells, thereby reducing systemic 

toxicity [14]. 

Nanoparticles are solid particles with a size range 

of 1-100 nanometers that can encapsulate drug 

molecules and protect them from degradation in the 

body. Nanoparticles can be made from a variety of 

materials, including polymers, metals, and 

ceramics. They are widely used in targeted drug 

delivery for a variety of applications, including 

treatment of infectious diseases, inflammatory 

disorders, and cancer [15]. 

Hydrogels are three-dimensional networks of 

crosslinked polymers that can absorb and retain 

large amounts of water. Hydrogels are 

biocompatible and can be engineered to release 

drugs in response to specific stimuli, such as 

changes in pH, temperature, or enzyme activity. 

They are commonly used in targeted drug delivery 

for sustained release of drugs over an extended 

period of time [15]. 

Micelles are self-assembled structures composed of 

amphiphilic molecules that can encapsulate drug 

molecules within their hydrophobic core. Micelles 

are stable in aqueous environments and can be 

easily modified to target specific tissues or cells in 

the body. They are commonly used in targeted drug 

delivery for delivery of hydrophobic drugs, such as 

anticancer agents [15]. 

• Applications of Biomaterials in Targeted Drug 

Delivery: 

Biomaterials have a wide range of applications in 

targeted drug delivery, with potential benefits for a 

variety of medical conditions. Some of the key 

applications of biomaterials in targeted drug 

delivery include [16]: 

- Cancer therapy: Biomaterials are widely used in 

targeted drug delivery for cancer therapy, where 

they can deliver chemotherapy drugs directly to 

tumor cells while minimizing damage to healthy 

tissues. This approach can improve the therapeutic 

efficacy of the drugs and reduce systemic toxicity 

[16]. 

- Infectious diseases: Biomaterials can be used in 

targeted drug delivery for treatment of infectious 

diseases, such as bacterial or viral infections. By 

delivering antimicrobial drugs directly to the site of 

infection, biomaterials can improve the 

effectiveness of the treatment and reduce the risk of 

drug resistance [17]. 

- Inflammatory disorders: Biomaterials can be used 

in targeted drug delivery for treatment of 

inflammatory disorders, such as rheumatoid 

arthritis or inflammatory bowel disease. By 

delivering anti-inflammatory drugs directly to the 

inflamed tissues, biomaterials can reduce 

inflammation and improve the patient's quality of 

life [16]. 

- Chronic conditions: Biomaterials can be used in 

targeted drug delivery for treatment of chronic 
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conditions, such as diabetes or cardiovascular 

disease. By delivering drugs in a controlled and 

sustained manner, biomaterials can improve patient 

compliance and reduce the frequency of drug 

administration [17]. 

Biomaterials have emerged as powerful tools in 

targeted drug delivery, offering new possibilities 

for improving the efficacy and safety of drug 

therapies. By harnessing the unique properties of 

biomaterials, researchers and clinicians can 

develop innovative drug delivery systems that 

target specific tissues or cells in the body, while 

minimizing side effects and improving patient 

outcomes. As the field of biomaterials continues to 

advance, we can expect to see even more exciting 

developments in targeted drug delivery and 

personalized medicine [17]. 

 

Personalized Medicine Approaches for Targeted 

Therapy: 

Personalized medicine, also known as precision 

medicine, is an innovative approach to healthcare 

that takes into account an individual's unique 

genetic makeup, lifestyle, and environment in order 

to tailor medical treatment to their specific needs. 

This approach has revolutionized the field of 

medicine, particularly in the realm of targeted 

therapy [18]. 

Targeted therapy is a type of cancer treatment that 

specifically targets the cancer cells while 

minimizing damage to normal, healthy cells. This 

approach is made possible through the use of 

personalized medicine, which allows healthcare 

providers to identify specific genetic mutations or 

biomarkers that are driving the growth of the cancer 

cells. By targeting these specific mutations or 

biomarkers, targeted therapy can be more effective 

and less toxic than traditional chemotherapy or 

radiation therapy [19]. 

There are several different approaches to 

personalized medicine for targeted therapy. One 

approach is to use genomic testing to identify 

specific genetic mutations that are driving the 

growth of the cancer cells. This information can 

then be used to select a targeted therapy that is 

designed to specifically target those mutations. For 

example, if a patient's cancer cells have a mutation 

in the BRAF gene, they may be a candidate for a 

targeted therapy that inhibits the BRAF protein 

[20]. 

Another approach to personalized medicine for 

targeted therapy is to use liquid biopsies to monitor 

the levels of circulating tumor DNA in a patient's 

blood. By monitoring these levels over time, 

healthcare providers can track the progression of 

the cancer and identify potential resistance 

mechanisms that may develop. This information 

can then be used to adjust the patient's treatment 

plan and potentially switch to a different targeted 

therapy if the cancer becomes resistant to the 

current treatment [21]. 

In addition to genomic testing and liquid biopsies, 

other personalized medicine approaches for 

targeted therapy include immunotherapy and 

combination therapy. Immunotherapy is a type of 

cancer treatment that uses the body's own immune 

system to fight cancer cells. By identifying specific 

biomarkers on the surface of the cancer cells, 

healthcare providers can tailor immunotherapy 

treatments to target those specific biomarkers [22]. 

Combination therapy is another approach to 

personalized medicine for targeted therapy that 

involves using multiple targeted therapies in 

combination to treat the cancer. By targeting 

multiple pathways that are driving the growth of the 

cancer cells, combination therapy can be more 

effective than using a single targeted therapy alone 

[23]. 

Overall, personalized medicine approaches for 

targeted therapy have revolutionized the field of 

cancer treatment by allowing healthcare providers 

to tailor treatment plans to the specific needs of 

each individual patient. By identifying specific 

genetic mutations, monitoring circulating tumor 

DNA, using immunotherapy, and combining 

multiple targeted therapies, healthcare providers 

can improve outcomes for cancer patients and 

minimize the side effects of treatment. As 

personalized medicine continues to advance, the 

future of targeted therapy looks promising, with the 

potential to revolutionize cancer treatment and 

improve patient outcomes [24]. 

 

Overcoming Challenges in Targeted Drug 

Delivery Systems: 

One of the main challenges in targeted drug 

delivery systems is achieving specificity in drug 

delivery. Traditional drug delivery methods often 

result in the drug being distributed throughout the 

body, leading to potential side effects and 

decreased efficacy. Targeted drug delivery systems 

aim to deliver the drug directly to the site of action, 

minimizing systemic exposure and maximizing 

therapeutic effects. However, achieving this level 

of specificity can be challenging, as it requires the 

drug to be delivered only to the target cells or 

tissues while avoiding off-target effects [25]. 

Another challenge in targeted drug delivery 

systems is overcoming biological barriers. The 

body has several defense mechanisms in place to 

prevent foreign substances from entering cells and 

tissues, making it difficult for drugs to reach their 

intended target. For example, the blood-brain 

barrier is a highly selective barrier that prevents 
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many drugs from crossing into the brain, limiting 

the effectiveness of treatments for neurological 

disorders. Overcoming these biological barriers is 

crucial for the success of targeted drug delivery 

systems [26]. 

In addition, the stability and pharmacokinetics of 

the drug are important considerations in targeted 

drug delivery systems. Drugs must be stable in the 

body and have the right pharmacokinetic profile to 

ensure optimal delivery to the target site. 

Formulating drugs in a way that allows for 

controlled release and sustained drug levels at the 

target site can be challenging, but is essential for 

the success of targeted drug delivery systems [27]. 

Despite these challenges, researchers and scientists 

are developing innovative strategies to overcome 

them and improve the effectiveness of targeted 

drug delivery systems. One such strategy is the use 

of nanotechnology to enhance drug delivery. 

Nanoparticles can be engineered to encapsulate 

drugs and target specific cells or tissues, allowing 

for more precise drug delivery and improved 

therapeutic outcomes. Nanoparticles can also help 

overcome biological barriers, such as the blood-

brain barrier, by facilitating drug transport across 

these barriers [28]. 

Another innovative strategy for targeted drug 

delivery is the use of ligand-targeted drug delivery 

systems. Ligands are molecules that can bind to 

specific receptors on target cells, allowing for 

targeted drug delivery. By conjugating drugs to 

ligands that target specific cells or tissues, 

researchers can achieve greater specificity in drug 

delivery and reduce off-target effects. This 

approach has shown promise in improving the 

efficacy of targeted drug delivery systems for 

various diseases, including cancer and 

inflammatory disorders [29]. 

Furthermore, advances in drug delivery 

technology, such as microfluidic devices and 

implantable drug delivery systems, are also helping 

to overcome challenges in targeted drug delivery. 

Microfluidic devices allow for precise control over 

drug delivery parameters, such as flow rate and 

drug concentration, enabling tailored drug delivery 

to specific target sites. Implantable drug delivery 

systems, such as drug-eluting stents and implants, 

provide sustained release of drugs at the target site, 

reducing the need for frequent dosing and 

improving patient compliance [30]. 

Targeted drug delivery systems hold great promise 

for improving the efficacy and safety of drug 

treatments for various diseases. However, 

developing these systems comes with its own set of 

challenges, including achieving specificity in drug 

delivery, overcoming biological barriers, and 

optimizing drug stability and pharmacokinetics. 

Through innovative strategies, such as 

nanotechnology, ligand-targeted drug delivery, and 

advanced drug delivery technology, researchers are 

making significant progress in overcoming these 

challenges and improving the effectiveness of 

targeted drug delivery systems. By continuing to 

address these challenges and develop new 

technologies, we can unlock the full potential of 

targeted drug delivery systems and revolutionize 

the field of medicine [31]. 

 

Future Perspectives and Emerging Trends in 

Targeted Drug Delivery Systems: 

Targeted drug delivery systems have revolutionized 

the field of medicine by allowing for more precise 

and effective treatment of various diseases. These 

systems use nanotechnology to deliver drugs 

directly to the site of action, reducing side effects 

and improving therapeutic outcomes. As 

technology continues to advance, future 

perspectives and emerging trends in targeted drug 

delivery systems are shaping the way we approach 

drug delivery and treatment [32]. 

One of the key future perspectives in targeted drug 

delivery systems is the development of 

personalized medicine. With advancements in 

genomics and proteomics, researchers are able to 

tailor drug delivery systems to individual patients 

based on their genetic makeup and specific disease 

characteristics. This personalized approach allows 

for more targeted and effective treatment, leading 

to better patient outcomes and reduced side effects 

[33]. 

Another emerging trend in targeted drug delivery 

systems is the use of biomaterials for drug delivery. 

Biomaterials are materials that interact with 

biological systems, making them ideal for drug 

delivery applications. These materials can be 

engineered to release drugs in a controlled manner, 

ensuring optimal drug concentrations at the target 

site. Additionally, biomaterials can be designed to 

biodegrade once the drug has been released, 

reducing the risk of toxicity and improving patient 

safety [34]. 

Nanotechnology is also playing a crucial role in the 

future of targeted drug delivery systems. 

Nanoparticles can be engineered to encapsulate 

drugs and deliver them to specific cells or tissues, 

allowing for precise drug targeting. Additionally, 

nanoparticles can be functionalized with targeting 

ligands that recognize specific cell surface markers, 

further enhancing drug delivery to the desired site. 

With continued advancements in nanotechnology, 

targeted drug delivery systems are becoming 

increasingly sophisticated and effective [35]. 

In addition to personalized medicine, biomaterials, 

and nanotechnology, other future perspectives in 
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targeted drug delivery systems include the use of 

stimuli-responsive drug delivery systems and the 

development of novel drug delivery platforms. 

Stimuli-responsive systems are designed to release 

drugs in response to specific stimuli, such as 

changes in pH, temperature, or enzyme activity at 

the target site. These systems allow for on-demand 

drug release, improving drug efficacy and reducing 

side effects [36]. 

Novel drug delivery platforms, such as 

microfluidic devices and implantable drug delivery 

systems, are also being developed to improve 

targeted drug delivery. Microfluidic devices can be 

used to precisely control drug release rates and 

concentrations, while implantable systems can 

provide sustained drug delivery over extended 

periods of time. These platforms offer new 

opportunities for targeted drug delivery in a variety 

of disease settings, including cancer, infectious 

diseases, and chronic conditions [37]. 

Overall, the future of targeted drug delivery 

systems is bright, with continued advancements in 

personalized medicine, biomaterials, 

nanotechnology, stimuli-responsive systems, and 

novel drug delivery platforms. These emerging 

trends are shaping the way we approach drug 

delivery and treatment, leading to more effective 

and precise therapies for patients. By harnessing 

the power of technology and innovation, targeted 

drug delivery systems hold great promise for the 

future of medicine [38]. 

 

Conclusion: 

In conclusion, targeted therapy and drug delivery 

systems represent a groundbreaking approach to 

treating diseases by delivering therapeutic agents 

directly to the site of action. These innovative 

strategies have the potential to revolutionize the 

field of medicine by providing more effective and 

personalized treatment options for patients. By 

understanding the principles behind targeted 

therapy and drug delivery systems, exploring their 

applications in different medical conditions, and 

investing in research and development efforts, we 

can harness the full potential of these technologies 

to improve patient outcomes and quality of life. 

The future of targeted therapy and drug delivery 

systems is promising, with ongoing research and 

development efforts focused on improving the 

effectiveness and specificity of these treatments. 

Advances in nanotechnology, biomaterials, and 

drug design are enabling the development of 

innovative drug delivery systems that can 

overcome the limitations of traditional therapies 

and provide more targeted and personalized 

treatment options for patients. With continued 

investment and collaboration in this field, targeted 

therapy and drug delivery systems have the 

potential to transform the way we treat a wide range 

of diseases and improve patient outcomes in the 

years to come. 
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