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EDITORIAL

Role of regulatory affairs in nanoparticles formulation

Amrinder Singh
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ABSTRACT

Nanoparticles are small particles that have a wide range of potential applications, including drug delivery, imaging, 
and diagnostics. However, the safety and efficacy of nanoparticles are still not fully understood, and there are 
concerns about their potential to cause toxicity. Regulatory affairs professionals play a key role in ensuring 
the safety and efficacy of nanoparticles by interpreting and applying regulatory guidelines, conducting safety 
assessments, and preparing regulatory submissions. They also communicate with regulatory agencies throughout 
the development and commercialization of nanoparticle products. By carefully performing these tasks, regulatory 
affairs professionals can help to bring these innovative products to market while protecting the public health. The 
role of regulatory affairs in nanoparticles formulation is complex and challenging, but it is essential to ensure 
the safety and efficacy of these innovative products. By carefully performing their duties, regulatory affairs 
professionals can help to bring these products to market and improve the lives of millions of people.
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INTRODUCTION

The role of regulatory in pharma is to ensure that drugs are safe 
and effective for human use. This is done by setting standards 
and guidelines for the development and approval of drugs, 
reviewing and approving drugs before they can be marketed, 
and monitoring drugs after they have been approved.[1,2]

There are several reasons why regulatory is needed in 
pharma. First, it is important to protect the public health.[3] 
Drugs can have serious side effects, and regulatory helps to 
ensure that these risks are minimized. Second, regulatory 
helps to ensure that drugs are effective. Drugs that are 
not effective are not worth the risk, and regulatory helps 
to ensure that only effective drugs are approved. Third, 
regulatory helps to ensure that drugs are manufactured 
and distributed in a safe and consistent manner. This is 
important to ensure that patients receive the same quality 
of care regardless of where they live.[4]

Need of regulatory affairs along with recent examples

•	 In the past, there were many drugs that were approved 
that turned out to be unsafe. For example, thalidomide 
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was a drug that was approved in the 1950s to treat 
morning sickness. However, it was later found to cause 
birth defects. Regulatory helps to prevent these types 
of tragedies from happening again.[5]

•	 In the early 2000s, there was a scandal involving the 
marketing of Vioxx, a painkiller. Vioxx was approved 
by the Food and Drug Administration (FDA), but it 
was later found to increase the risk of heart attacks and 
strokes. Regulatory helps to ensure that drugs are not 
approved if they have serious safety risks.

•	 In recent years, there have been several cases of 
counterfeit drugs being sold. Counterfeit drugs are 
often made with dangerous ingredients, and they can 
be ineffective or even deadly. Regulatory helps to 
prevent counterfeit drugs from entering the market.[6]

Overall, the function of regulation in pharma is critical to 
public health protection. Regulatory helps to guarantee 
that pharmaceuticals are safe, effective, and made in a safe 
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and consistent manner by creating standards and norms, 
evaluating and approving drugs, and monitoring drugs.

MATERIALS AND METHODS REQUIRED 
FOR PREPARATION OF NDDS

The materials and methods required for the preparation 
of Novel Drug Delivery System (NDDS) vary depending 
on the specific type of system being developed. However, 
some common materials and methods include:

Materials

•	 Drugs
•	 Polymers
•	 Lipids
•	 Surfactants
•	 Colloids
•	 Metals
•	 Inorganic materials

Method

•	 Solvent casting
•	 Emulsion methods
•	 Self-assembly
•	 Electro spraying
•	 Sonoporation
•	 Microfluidics

The choice of materials and methods will depend on 
the desired properties of the NDDS, such as its stability, 
solubility, targeting ability, and release profile. For 
example, if the goal is to develop a NDDS that can target 
a specific cell type, then the materials and methods used 
will be different from those used to develop a NDDS that is 
designed to release the drug slowly over time.[7]

The future of regulatory affairs in nanoparticles formulation 
is bright. As the field of nanotechnology continues to 
grow, the need for regulatory guidance and expertise will 
increase. Regulatory affairs professionals will be essential 
and ensuring the safety and efficacy of these products, and 
they will play a key role in the future of nanotechnology.

Here are some additional thoughts on the role of regulatory 
affairs in nanoparticles formulation:
•	 The regulatory landscape for nanoparticles is 

still evolving, and it is important for regulatory 
affairs professionals to stay up-to-date on the latest 
developments.

•	 The safety and efficacy of nanoparticles is a complex 
issue, and there is still much that we do not know 
about these products. Regulatory affairs professionals 
will need to work closely with scientists and clinicians 
to gather the necessary data to support the safe and 
effective use of nanoparticles.

•	 The future of regulatory affairs in nanoparticles 
formulation is promising, and regulatory affairs 
professionals will play a key role in ensuring the 
safe and effective development and use of these 
products.

Novel drug delivery system

A novel drug delivery system (NDDS) is a formulation 
or device that distributes a medicine at a precise rate to a 
specific place in the body. NDDSs are intended to increase 
the effectiveness, safety, and ease of use of pharmacological 
treatment.[8]

Various types of novel drug delivery systems

•	 Liposomes: Liposomes are tiny sacs made of 
phospholipids that can encapsulate drugs. Liposomes 
can be used to deliver drugs to specific tissues or cells.

•	 Nanoparticles: Nanoparticles are tiny particles that can 
be used to deliver drugs. Nanoparticles can be made of 
a variety of materials, including polymers, lipids, and 
metals.[9]

•	 Microspheres: Microspheres are tiny spheres that can 
be used to deliver drugs. Microspheres can be made of 
a variety of materials, including polymers, lipids, and 
metals.

•	 Dendrimers: Dendrimers are branched molecules 
that can be used to deliver drugs. Dendrimers can be 
made of a variety of materials, including polymers and 
metals.

•	 Gene therapy: Gene therapy is a type of NDDS that 
uses genetic material to deliver drugs to cells. Gene 
therapy can be used to treat a variety of diseases, 
including cancer and HIV/AIDS.[10]

NDDS are still under development, but they have the 
potential to revolutionize drug therapy. NDDS could make 
drugs more effective, safer, and more convenient to use. 
They could also make it possible to treat diseases that were 
previously untreatable.

Advantages of NDDSs

•	 Increased efficacy: NDDSs can improve the efficacy 
of drugs by delivering them to the target site in the 
body more effectively. This can lead to better clinical 
outcomes.[11]

•	 Improved safety: NDDSs can improve the safety 
of drugs by reducing the risk of side effects. This is 
because NDDSs can deliver drugs to the target site 
in the body, where they are less likely to cause side 
effects.[12]

•	 Greater convenience: NDDSs can make drug therapy 
more convenient by reducing the frequency of dosing. 
This can improve patient compliance and make it 
easier to manage chronic diseases.
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NDDSs represent an exciting new field of drug delivery 
research. As these technologies advance, they have the 
potential to transform medication therapy and enhance the 
lives of millions of people.[13]

Novel drug delivery systems (NDDS) are a promising new 
area of drug delivery research. However, there are still 
some limitations to these systems. Some of the limitations 
of NDDS include:
•	 Cost: NDDS can be more expensive to develop and 

manufacture than traditional drug delivery systems. 
This is because NDDS often require complex 
manufacturing processes and specialized equipment.

•	 Safety: NDDS can be more challenging to ensure the 
safety of than traditional drug delivery systems. This is 
because NDDS can interact with the body in different 
ways than traditional drug delivery systems.

•	 Efficacy: The efficacy of NDDS can be variable. This 
is because the way that NDDS interact with the body 
can vary depending on a number of factors, such as the 
patient’s individual physiology and the disease being 
treated.[14]

•	 Tolerability: NDDS can sometimes cause side effects. 
These side effects can be due to the way that NDDS 
interact with the body or to the materials that are used 
to make NDDS.

•	 Regulatory approval: NDDS can be more challenging 
to get regulatory approval for than traditional drug 
delivery systems. This is because NDDS are often 
considered to be “new drugs” and they need to be 
evaluated through a more rigorous regulatory process.

Despite these limitations, NDDS have the potential to 
revolutionize drug therapy. As these technologies continue 
to develop, they have the potential to make drugs more 
effective, safer, and more convenient to use.[15]

Here are some additional challenges that need to be 
addressed to overcome the limitations of NDDS:
•	 The need for more research: There is still a need for 

more research on NDDS. This research is needed to 
better understand how NDDS interact with the body 
and to identify ways to improve their safety and 
efficacy.[16]

•	 The need for better manufacturing processes: There 
is also a need for better manufacturing processes for 
NDDS. These processes need to be able to produce 
NDDS that are consistent in quality and that meet the 
required safety standards.

•	 The need for better regulatory approval processes: 
The regulatory approval process for NDDS needs to 
be improved. This process needs to be more efficient 
and it needs to be able to keep up with the pace of 
technological development.[17]

Overall, the limitations of NDDS are significant, but they 
are not insurmountable. As research in this area continues, 

it is likely that these limitations will be overcome and that 
NDDS will become a more widespread and accepted form 
of drug delivery.[18]

•	 Therapeutic goal: The first step in developing a novel 
drug delivery system is to define the therapeutic goal. 
What is the disease or condition that the system is 
intended to treat? What are the desired effects of the 
drug.[19]

•	 Drug properties: The next step is to consider the 
properties of the drug that will be delivered by the 
system. What is the solubility of the drug? What is its 
stability? What are its toxicity concerns.

•	 Target tissue or cells: The system must be designed 
to target the specific tissue or cells that the drug is 
intended to affect. This may involve using a system 
that can be delivered to a specific location in the body, 
or a system that can release the drug in a controlled 
manner.

•	 Route of administration: The route of administration 
is also an important consideration. Some systems are 
designed to be administered orally, while others are 
designed to be administered by injection or inhalation.

•	 Biocompatibility: The system must be biocompatible, 
meaning that it must not cause any harm to the body. 
This is especially important for systems that are 
designed to be administered for long periods of time.

•	 Manufacturing process: The manufacturing process 
must be able to produce the system in a consistent and 
reproducible manner. This is important to ensure that 
the system is safe and effective.

•	 Regulatory approval: The system will need to be 
approved by regulatory agencies before it can be 
marketed. This process can be long and complex, so it 
is important to start the approval process early in the 
development process.

By considering these important factors, developers can 
create novel drug delivery systems that are safe, effective, 
and convenient for patients.[20]

Here are some additional considerations that may be important 
depending on the specific novel drug delivery system.
•	 The stability of the drug in the system: The drug must 

be stable in the system and not degrade over time.
•	 The ability of the system to release the drug at a 

controlled rate: The system must release the drug at a 
rate that is appropriate for the therapeutic goal.

•	 The ability of the system to target the drug to specific 
tissues or cells: The system must be able to target the 
drug to the specific tissues or cells that it is intended to 
affect.

•	 The cost of the system: The cost of the system must be 
affordable for patients.

By considering all of these factors, developers can create 
novel drug delivery systems that are safe, effective, and 
convenient for patients.
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The role of regulatory bodies in novel drug delivery 
systems (NDDS)

The purpose of NDDS is to assure that these goods are 
safe and effective for human use. This entails a variety of 
responsibilities, including.[21]

•	 Setting standards and guidelines: Regulatory bodies 
set standards and guidelines for the development and 
approval of NDDS. These standards and guidelines 
vary from country to country, but they typically cover 
areas such as the safety and efficacy of the product, the 
manufacturing process, and the labeling.

•	 Reviewing and approving NDDS: Regulatory 
bodies review and approve NDDS before they can 
be marketed. This process involves evaluating the 
safety and efficacy data for the product, as well as the 
manufacturing process.

•	 Monitoring NDDS: Regulatory bodies monitor NDDS 
after they have been approved. This involves collecting 
data on the safety and efficacy of the product, as well 
as any adverse events.

NDDS regulatory agencies play an important role in 
ensuring that these products are safe and effective for 
human consumption. Regulatory authorities work to protect 
public health by creating standards and norms, examining 
and approving NDDS, and monitoring NDDS.[22]

Here are some specific examples of the role of regulatory 
bodies in NDDS as shown in Figure 1.
•	 The US FDA regulates NDDS in the United States. The 

FDA has a number of guidelines for the development 
and approval of NDDS, including the “Guidance for 
Industry: Nanotechnology-Based Drug Products” and the 
Guidance for Industry: Development and Manufacture 
of Drug Products Reconstituted at the Point-of-Care.

•	 The European Medicines Agency (EMA) regulates 
NDDS in the European Union. The EMA has a number 

of guidelines for the development and approval of 
NDDS, including the “Guideline on Nanomedicines” 
and the Guideline on the Development of Drug 
Products Reconstituted at the Point-of-Care.

•	 The World Health Organization (WHO) also has 
guidelines for the development and approval of 
NDDS. The WHO’s guidelines are designed to help 
countries develop their own regulatory frameworks 
for NDDS.

As these medications become more extensively utilized, 
the role of regulatory organizations in NDDS is changing. 
To assure the safety and efficacy of NDDS as they become 
more complicated, regulatory agencies will need to set new 
criteria and recommendations.[23]

The future of regulatory affairs in pharmaceutics is bright. 
The field is expected to grow significantly in the coming 
years, as the pharmaceutical industry continues to develop 
new and innovative products.

Here are some of the trends that are shaping the future of 
regulatory affairs in pharmaceutics:
•	 The rise of digital health: Digital health is rapidly 

changing the way that healthcare is delivered. This 
is also having a significant impact on the regulatory 
landscape, as regulators are increasingly looking at 
ways to regulate digital health products. Regulatory 
affairs professionals will need to be familiar with these 
new technologies and how they are regulated.

•	 The increasing focus on patient safety: Patient safety 
is a top priority for regulators around the world. 
Regulatory affairs professionals will need to be able to 
demonstrate how their products are safe and effective. 
They will also need to be able to communicate 
effectively with patients and their families about the 
risks and benefits of their products (Table 1).

Figure 1: Various regulatory bodies
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•	 The growth of global markets: The pharmaceutical 
industry is increasingly globalized, as companies look 
to expand their reach into new markets. This means 
that regulatory affairs professionals will need to be 
familiar with the regulatory requirements of multiple 
jurisdictions.[24] They will also need to be able to work 
effectively with cross-functional teams to ensure that 
products are compliant with all applicable regulations.

FUTURE ASPECTS

The future of regulatory affairs in the pharmaceutical 
sector is bright. As the industry continues to evolve, so too 
will the role of regulatory affairs professionals.

Here are some of the trends that are shaping the future of 
regulatory affairs in the pharmaceutical sector:
•	 The rise of digital health: The rise of digital health 

is creating new opportunities for regulatory affairs 
professionals. For example, regulatory affairs 
professionals will need to be involved in the 
development and approval of digital health products, 
such as mobile apps and wearable devices.

•	 The increasing focus on personalized medicine: The 
increasing focus on personalized medicine is also 
creating new opportunities for regulatory affairs 
professionals. Regulatory affairs professionals will 
need to be involved in the development and approval 
of personalized medicine products, which are designed 
to treat specific individuals or groups of individuals.

•	 The need for global harmonization: The need for global 
harmonization is another trend that is shaping the future 
of regulatory affairs. As the pharmaceutical industry 
becomes more globalized, there is a growing need 
for regulatory standards that are harmonized across 
different countries. Regulatory affairs professionals 

will need to be involved in the development and 
implementation of these harmonized standards.

•	 The use of artificial intelligence and machine learning: 
The use of artificial intelligence and machine learning 
is another trend that is shaping the future of regulatory 
affairs. These technologies can be used to automate 
many of the tasks that are currently performed by 
regulatory affairs professionals, such as data analysis 
and risk assessment. This will free up regulatory affairs 
professionals to focus on more strategic tasks, such as 
developing new regulatory strategies and managing 
regulatory relationships.

Overall, the future of regulatory affairs in the pharmaceutical 
industry is promising. As the industry evolves, so will 
the job of regulatory affairs experts. Regulatory affairs 
specialists who can adapt to these developments will be in 
great demand.[19]

In addition to the trends mentioned above, here are some 
other factors that are likely to shape the future of regulatory 
affairs in the pharmaceutical sector.[25]

•	 The increasing importance of patient safety: As the 
pharmaceutical industry becomes more complex, there 
is a growing focus on patient safety. Regulatory affairs 
professionals will need to be involved in ensuring that 
new drugs and therapies are safe for patients.

•	 The growing role of data analytics: Data analytics is 
becoming increasingly important in the pharmaceutical 
industry. Regulatory affairs professionals will need to 
be able to use data analytics to assess the safety and 
efficacy of new drugs and therapies.

•	 The increasing importance of stakeholder engagement: 
Regulatory affairs professionals will need to be able to 
effectively engage with stakeholders, such as patients, 
health-care professionals, and regulatory agencies.

The future of regulatory affairs in the pharmaceutical 
sector is bright. By adapting to the changing landscape 
and developing the necessary skills, regulatory affairs 
professionals will be well-positioned for success in the 
years to come.[26]

The findings of a study on the function of regulatory affairs 
in nanoparticle formation revealed the necessity for clear 
and consistent regulatory guidelines for these products. 
Because the existing regulatory landscape is complicated 
and fragmented, firms may find it challenging to develop 
and commercialize nanoparticle-based medicines. More 
study on the safety and efficacy of nanoparticles is 
also needed, according to the findings. The long-term 
consequences of nanoparticles on human health are yet 
unknown, and this is an important topic of research.[27]

The research on the role of regulatory affairs in nanoparticles 
formulation has highlighted the importance of this issue. 
Regulatory affairs professionals play a critical role in 

Table 1: NDDS-based formulation approved by 
regulatory bodies.[22]

Novel drug 
delivery 
system

Regulatory 
agency

Regulatory approval

Liposomes US food 
and drug 
administration

Approved for the treatment of 
cancer, HIV/AIDS, and other 
diseases.

Nanoparticles FDA Approved for the treatment of 
cancer, Alzheimer’s disease, 
and other diseases.

Microspheres FDA Approved for the treatment of 
cancer, pain, and other diseases.

Dendrimers FDA Approved for the treatment of 
cancer and other diseases.

Gene therapy FDA Approved for the treatment of 
cancer, HIV/AIDS, and other 
diseases.
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ensuring the safety and efficacy of these products, and they 
will be essential to the future development of nanoparticle-
based therapies.

The research has also shown that there is a need for more 
research on the safety and efficacy of nanoparticles. This is 
an important area of research, and it is essential to ensure 
that these products are safe and effective before they are 
made available to patients.

The future of regulatory affairs in nanoparticles formulation 
is bright. As the field of nanotechnology continues to 
grow, the need for regulatory guidance and expertise will 
increase. Regulatory affairs professionals will be essential 
to ensuring the safety and efficacy of these products, and 
they will play a key role in the future of nanotechnology.[28]

CONCLUSION

The role of regulatory affairs in nanoparticles formulation 
is to ensure the safety and efficacy of these products. This 
involves a number of tasks, including:
•	 Understanding the regulatory landscape for 

nanoparticles. This includes familiarizing oneself with 
the regulations of relevant regulatory bodies, such as 
the FDA, EMA, and WHO.

•	 Evaluating the safety of nanoparticles. This involves 
assessing the potential risks of nanoparticles, such as 
toxicity, bio distribution, and environmental impact.

•	 Demonstrating the efficacy of nanoparticles. This 
involves conducting clinical trials to show that 
nanoparticles are effective in treating diseases.

•	 Preparing regulatory submissions. This involves 
drafting and submitting regulatory documents, such 
as Investigational new drug applications and new drug 
applications.

•	 Managing regulatory interactions. This involves 
communicating with regulatory bodies and responding 
to their questions and requests.

The role of regulatory affairs in nanoparticles formulation is 
essential to ensure the safety and efficacy of these products. 
By carrying out these tasks, regulatory affairs professionals 
help to protect patients and promote the development of 
new and innovative nanoparticle-based therapies.

In addition to the tasks listed above, regulatory affairs 
professionals may also be involved in other aspects of 
the development and commercialization of nanoparticles, 
such as:
•	 Developing and implementing quality assurance and 

quality control procedures.
•	 Training personnel on regulatory requirements.
•	 Providing regulatory support to marketing and sales 

teams.

The role of regulatory affairs in nanoparticles formulation 
is a complex and challenging one, but it is essential to 
the success of these products. By working closely with 
scientists, clinicians, and other stakeholders, regulatory 
affairs professionals can help to bring safe and effective 
nanoparticle-based therapies to patients.
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