
www.wjpr.net    │    Vol 12, Issue 13, 2023.    │    ISO 9001:2015 Certified Journal     │ 

Sheetal et al.                                                                        World Journal of Pharmaceutical Research 

1531 

 
 

 

ADVANCES IN PHARMACEUTICS: A COMPREHENSIVE SURVEY 

 

Sheetal Sharma*
1
, Harpreet Singh

2
, Bhartendu Sharma

3 and Aditi Sharma
4
 

 
1
Assistant Professor, School of Pharmacy and Emerging Science, Baddi University of 

Emerging Sciences and Technology, Baddi, Himachal Pradesh. 

2
Research Scholar, School of Pharmacy and Emerging Science, Baddi University of 

Emerging Sciences and Technology, Baddi, Himachal Pradesh. 

3
Associate Professor, School of Pharmacy and Emerging Science, Baddi University of 

Emerging Sciences and Technology, Baddi, Himachal Pradesh. 

4
School of Pharmacy and Emerging Science, Baddi University of Emerging Sciences and 

Technology, Baddi, Himachal Pradesh. 

 

ABSTRACT 

This survey paper provides a comprehensive overview of recent 

advancements in the field of pharmaceutics. Pharmaceutics 

encompasses the design, formulation, and evaluation of pharmaceutical 

dosage forms, playing a crucial role in drug development and delivery. 

This paper explores various aspects of pharmaceutics, including drug 

delivery systems, nanotechnology, controlled release systems, and 

personalized medicine. Additionally, it discusses current challenges 

and future prospects in pharmaceutics research. The information 

presented is based on an extensive literature survey of recent scientific 

papers and reputable sources in the field. 

 

KEYWORDS: Drug delivery, Bioavailability, Dosage form, 

Solubility, Stability. 

 

1. INTRODUCTION 

1.1 Background and significance of pharmaceutics 

The design, development, and assessment of pharmacological dosage forms are all included in 

the multidisciplinary field of pharmaceutics. It plays a critical role in ensuring the safe and 

effective delivery of drugs to patients. Pharmaceutics combines principles from various 

disciplines such as chemistry, pharmacology, material science, and engineering to develop 
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innovative drug delivery systems and optimize drug formulations. The field of pharmaceutics 

is crucial for improving drug efficacy, patient compliance, and overall therapeutic outcomes. 

 

2. Drug Delivery Systems 

2.1 Oral Drug Delivery Systems 

Oral drug delivery is the most common and convenient route for administering 

pharmaceuticals. Immediate-release formulations are designed to release the drug rapidly upon 

ingestion, providing quick onset of action. Modified-release formulations, on the other hand, 

deliver drugs over an extended period, enabling sustained release and targeted drug delivery. 

Recent advancements in oral drug delivery systems include the development of novel drug 

delivery technologies such as nanoparticles, liposomes, and microparticles, which enhance 

drug solubility, stability, and bioavailability. 

 

2.2 Parenteral Drug Delivery Systems 

Parenteral drug delivery involves the administration of drugs through routes other than the 

gastrointestinal tract, such as intravenous, intramuscular, or subcutaneous injections. Injectable 

formulations are designed to ensure precise dosing and rapid drug absorption. Implantable drug 

delivery systems, such as biodegradable implants, offer long-term drug release, reducing the 

frequency of injections and improving patient compliance. 

 

2.3 Topical Drug Delivery Systems 

Topical drug delivery involves applying medications directly to the skin or mucous membranes 

for localized therapeutic effects. Transdermal patches are widely used for continuous drug 

delivery, providing controlled release through the skin. Dermal and topical gels offer efficient 

drug delivery to the skin layers, facilitating enhanced drug penetration and absorption. 

Intranasal drug delivery systems are also gaining prominence for delivering drugs to the nasal 

cavity, enabling rapid systemic absorption. 

 

3. Formulation Strategies 

3.1 Solid Dosage Forms 

Solid dosage forms, such as tablets and capsules, are the most commonly used formulations in 

pharmaceuticals. It is simple and accurate to administer tablets because they are made by 

compressing medicine granules or powders. Capsules, which contain drug powders or granules 

encapsulated within gelatin shells, offer flexibility in drug formulation and dosage 

customization. 
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3.2 Liquid Dosage Forms 

A solution or suspension is a liquid dose form. Solutions consist of drug molecules dissolved 

in a liquid medium, ensuring uniform drug distribution and rapid absorption. Suspensions, on 

the other hand, contain solid particles dispersed in a liquid medium, providing stability and 

prolonged drug release. 

 

3.3 Semisolid Dosage Forms 

Semisolid dosage forms, such as creams and ointments, are used for topical applications. 

Creams are oil-in-water emulsions, offering a balance between moisturization and ease of 

application. Ointments, on the other hand, are oil-based formulations, providing occlusion and 

prolonged drug release. 

 

4. Nanotechnology in Pharmaceutics 

4.1 Nanoparticle-Based Drug Delivery Systems 

Nanoparticles are submicron-sized particles that can encapsulate drug molecules and enhance 

their solubility, stability, and targeted delivery. Lipid nanoparticles, including solid lipid 

nanoparticles (SLNs) and nanostructured lipid carriers (NLCs), offer controlled and sustained 

drug release. Polymer nanoparticles, such as polymeric micelles and nanocapsules, improve 

drug stability and facilitate active targeting to specific tissues or cells. 

 

4.2 Nanocrystals and Nanosuspensions 

Nanocrystals and nanosuspensions are formulations consisting of drug particles at the 

nanoscale. These systems enhance drug dissolution and bioavailability, enabling efficient drug 

delivery. Nanocrystals and nanosuspensions can be incorporated into various dosage forms, 

including oral, parenteral, and topical formulations. 

 

4.3 Nanoemulsions and Nanogels 

Nanoemulsions are colloidal systems consisting of oil, water, and surfactant phases, with 

droplet sizes in the nanometer range. They offer improved drug solubility, stability, and 

absorption. Nanogels are hydrogel-based nanoscale formulations that provide sustained drug 

release and targeted delivery, particularly for topical and transdermal applications. 

 

4.4 Applications of Nanotechnology in Drug Delivery 

Nanotechnology has revolutionized drug delivery by enabling targeted and controlled release 

of therapeutics. It has applications in various areas, including cancer therapy, gene delivery, 
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vaccines, and ocular drug delivery. Nanotechnology-based drug delivery systems hold promise 

for improving drug efficacy, reducing side effects, and enhancing patient outcomes. 

 

5. Personalized Medicine and Pharmacogenomics 

5.1 Individualized drug treatment 

Personalized medicine aims to tailor medical treatments to individual patients based on their 

genetic makeup, lifestyle factors, and disease characteristics. Personalized medicine in 

pharmaceutics entails creating dose forms and medication delivery systems that may be altered 

to meet the needs of particular patients. 

 

Personalized drug therapy enhances treatment efficacy, minimizes adverse effects, and 

improves patient adherence. 

 

5.2 Pharmacogenomics and Pharmacokinetics 

Pharmacogenomics is the scientific study of how a person's genetic composition affects how 

well they respond to medications. It helps identify genetic variants that impact drug 

metabolism, efficacy, and toxicity. To ensure individualized drug therapy, pharmaceutics is 

essential in optimizing drug formulations and delivery systems based on pharmacogenomic 

information. Understanding the relationship between genetics and pharmacokinetics aids in 

dose optimization, drug selection, and patient safety. 

 

5.3 Personalized Dosage Forms and Drug Delivery Systems 

Advancements in pharmaceutics have enabled the development of personalized dosage forms 

and drug delivery systems. These consist of platforms based on nanotechnology, implantable 

devices, and 3D-printed dosage forms. Personalized dosage forms allow for precise dosing, 

individualized drug release profiles, and improved patient compliance. 

 

6. Quality Control and Regulatory Aspects 

6.1 Current Good Manufacturing Practices (cGMP) 

Current Good Manufacturing Practices (cGMP) are guidelines and regulations that ensure the 

quality, safety, and efficacy of pharmaceutical products. Pharmaceutics incorporates cGMP 

principles to ensure standardized manufacturing processes, quality control testing, and 

compliance with regulatory requirements. 
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6.2 Quality Control Testing and Techniques 

Quality control testing is an essential aspect of pharmaceutics to ensure the quality and 

consistency of drug products. Various analytical techniques, such as chromatography, 

spectroscopy, and dissolution testing, are employed to assess drug identity, purity, potency, 

and stability. Quality control testing verifies that pharmaceutical products meet predetermined 

specifications and comply with regulatory standards. 

 

6.3 Regulatory Considerations for Pharmaceutical Products 

Pharmaceutical products are subject to stringent regulatory requirements to ensure their safety, 

efficacy, and quality. Regulatory bodies, such as the U.S. Food and Drug Administration 

(FDA) and the European Medicines Agency (EMA), evaluate drug formulations, 

manufacturing processes, and clinical data before granting regulatory approvals. Compliance 

with regulatory guidelines is crucial in pharmaceutics to ensure patient safety and market 

acceptance. 

 

7. Challenges and Future Perspectives 

7.1 Drug stability and shelf life 

Maintaining drug stability and extending shelf life are significant challenges in pharmaceutics. 

Drug stability may be impacted by excipient interactions, degradation, and environmental 

factors. Future research efforts aim to develop formulation strategies and packaging materials 

that enhance drug stability and prolong shelf life. 

 

7.2 Bioavailability and therapeutic efficacy 

Improving drug bioavailability and enhancing therapeutic efficacy are ongoing research areas 

in pharmaceutics. Strategies such as nanotechnology-based delivery systems, prodrug 

approaches, and novel drug delivery routes aim to overcome bioavailability limitations and 

optimize drug performance. 

 

7.3 Patient compliance and acceptability 

Ensuring patient compliance and acceptability of pharmaceutical dosage forms are critical for 

successful treatment outcomes. Development of patient-friendly formulations, such as orally 

disintegrating tablets, taste-masked formulations, and patient-centric packaging, aims to 

enhance patient adherence and satisfaction. 
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7.4 Integration of artificial intelligence and machine learning in pharmaceutics 

Artificial intelligence (AI) and machine learning (ML) are increasingly being employed in 

pharmaceutics for various applications. AI and ML algorithms facilitate formulation 

optimization, drug discovery, predictive modeling, and process optimization. Integrating AI 

and ML into pharmaceutics holds the potential to revolutionize drug development and 

personalized medicine. 

 

7.5 Emerging trends and future directions 

The field of pharmaceutics is continually evolving, with several emerging trends and future 

directions. These include the development of personalized nanomedicines, advances in targeted 

drug delivery, utilization of biomaterials, exploration of continuous manufacturing processes, 

and integration of digital technologies in pharmaceutical products. 
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CONCLUSION 

In conclusion, this literature review provides a comprehensive overview of various topics in 

pharmaceutics, highlighting the advancements and applications of drug delivery systems. The 

reviewed papers cover a wide range of topics, including nanotechnology-based drug delivery, 

transdermal delivery systems, 3D printing, liposomes, hydrogels, and targeted drug delivery. 

 

The literature review reveals that nanotechnology has revolutionized drug delivery by 

enhancing drug bioavailability, enabling targeted delivery, and reducing side effects. 

Nanocarriers such as liposomes, polymeric nanoparticles, and quantum dots offer versatile 

platforms for delivering therapeutic agents to specific sites in the body. 

 

Transdermal drug delivery systems have gained significant attention due to their non-invasive 

nature and potential for controlled drug release. Innovations in transdermal patches, 

microneedle-based systems, and hydrogels have improved drug permeation through the skin 

barrier, expanding the scope of transdermal drug delivery. 

 

3D printing has emerged as a promising technology in pharmaceutics, enabling the fabrication 

of personalized drug dosage forms and complex drug delivery systems. The ability to 

customize drug formulations based on individual patient needs holds great potential for 

improving treatment outcomes and patient compliance. 

 

Hydrogels, both injectable and topical, have shown great promise in controlled drug delivery. 

These versatile matrices provide a conducive environment for drug encapsulation and release, 

offering opportunities for localized and sustained drug delivery. 

 

Targeted drug delivery using various nanocarriers and formulations has opened new avenues 

in cancer therapy, gene delivery, and treatment of specific diseases such as atopic dermatitis 

and cardiovascular disorders. The ability to deliver therapeutics selectively to the target site 

enhances therapeutic efficacy while minimizing systemic toxicity. 

 

In conclusion, the literature review underscores the significance of advancements in 

pharmaceutics in improving drug delivery systems. The studies reviewed provide valuable 

insights into the design principles, formulation strategies, and applications of various drug 

delivery approaches. Further research and development in this field hold great promise for 

enhancing drug efficacy, patient compliance, and personalized medicine. 
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