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Important News & Regulatory Updates

INDIAN PHARMA MUST BE RECEPTIVE TO CHANGES IN PHARMACOPOEIA STANDARDS: 

RAJEEV SINGH RAGHUVANSHI

(Source: http://www.pharmabiz.com/NewsDetails.aspx?aid=153033&sid=1)

USP AND FDA PROPOSE UPDATES TO GOOD STORAGE AND DISTRIBUTION PRACTICES

(Source: https://www.propharmagroup.com/blog/usp-and-fda-propose-updates-to-good-storage-and-distribution-

practices/?utm_source=bambu&utm_medium=social&utm_campaign=advocacy&blaid=3487584)

USFDA REPORT ON THE STATE OF PHARMACEUTICAL QUALITY: FISCAL YEAR 2021

(Source: https://www.fda.gov/media/161172/download)

EXCIPIENTS MARKET PLAYERS FOCUS ON DELIVERY TO FUEL GROWTH

(Source: https://www.tabletscapsules.com/3639-News/588690-Excipients-Market-Players-Focus-Delivery-to-Fuel-Growth/?catid=26807)

NEW CHALLENGES IN DRUG ALLERGY: THE RESURGENCE OF EXCIPIENTS

(Source: https://www.pharmaexcipients.com/news/challenges-drug-allergy-excipients/) 

ORALLY DISINTEGRATING TABLET EXCIPIENT MARKET IS EXPECTED TO BOOM- SHREEJI 

PHARMA INTERNATIONAL, EHUA PHARM

(Source: https://fightinghawksmagazine.com/orally-disintegrating-tablet-excipient-market-is-expected-to-boom-shreeji-pharma-international-

ehua-pharm/)

ACG TO LAUNCH GERMAN PROCESS LABORATORY IN 2023

(Source: https://www.tabletscapsules.com/3639-News/589370-ACG-to-Launch-German-Process-Laboratory-in-2023/ )

Inauguration of Center of Excellence by DFE Pharma 

On September 12-13, DFE Pharma, a global leader in 
pharma and  nutraceutical excipient solutions and 
Member of IPEC India, celebrated the opening ceremony 
of its new “Closer to the Formulator” (C2F), a Center of 
Excellence, in Hyderabad, in the presence of Hon. State 
Minister Mr. K.T. Rama Rao.

C2F helps global and local pharmaceutical companies to 
shorten the time from concept to finished commercial 
product through i ts expert ise in al l  phases of 
pharmaceutical development by developing robust 
formulations allowing for scale-up, high-speed production, 
and first-to-market launch.  Services mainly focus on oral 
solid dosage (OSD) forms and comprise a range of pre-
registration work including development, scale-up, and 
technology transfer.

(Caption of photograph – Inauguration of C2F facility by Martti Hedman, CEO - DFE Pharma and Ram Babu, 
Deputy Trade Commissioner, Representative of the Dutch Embassy)
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Interplay of formulation components on excipient 

functionality during Lyophilization

By Dr. Bhushan Munjal

ARTICLE

Figure 1: Excipients in lyophilized protein formulations
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while bulking agents are added to improve the 
manufacturability, process efficiency and cake 
elegance (Figure 1). In the webinar, Dr. Munjal 
described several case studies taken from published 
literature to demonstrate how the interactions 
between formulation components can affect the 
freeze-drying process or product performance.

Case Studies

Sugars Affecting The Functionality of Bulking 
Agent and Vice Versa

Sugars e.g., sucrose and trehalose are the most 
popular lyoprotectants, however, the addition of 
sugars often tend to decrease the glass transition 
temperature (Tg’) of the protein formulations, thus 
requiring relatively longer lyophilization cycle.

As a result, a bulking agent e.g., mannitol or glycine 
is often added to sugar based formulations. Bulking 
agents have high eutectic temperatures (Teu), thus 
enabling faster lyophilization cycles whilst retaining 
good cake morphology. However, the effectiveness 
of this combination relies on the physical state of the 
two excipients during processing and storage, which 
in turn may be dependent upon the ratio of the two 
components, active concentration, and processing 
conditions. The first set of case studies have been 
selected to highlight this aspect.

Case study 1: Sucrose with glycine

The first case study from Bai et al. 2004 
demonstrated the importance of sucrose:glycine 
ratio on the phase behavior of the two components. 
At high sucrose to glycine ratios (4:1 and 9:1) the 
functionality of the bulking agent may be completely 
lost as it remained substantially non-crystalline, even 
after incorporation of an annealing step during 
lyophilization. In contrast, at low sucrose to glycine 
ratios (1:9, 1:4 and 2:3) glycine was substantially 
crystalline even without annealing (Figure 2).

However,  a t  these ra t ios ,  the low sugar 
concentration may not provide the desired level of 
lyoprotection. At intermediate ratios, glycine 
crystallinity could be significantly improved by 
adding an annealing step to the lyo recipe. This study 
reflected the importance of the ratio of the two 
excipients and processing parameters on the 
excipient functionality.

The overall goal of a pharmaceutical company is to 
produce a drug product that is safe, efficacious, and 
stable. Ideally, a lyophilized product should also look 
elegant, with a fluffy cake morphology, and be 
freeze-dried in a short time. These properties are 
influenced by the phase behavior of the formulation 
components.

Recently, Dr. Bhushan Munjal University of 
Minnesota, USA presented a webinar describing the 
complex effects of combining excipients in a 
formulation and the importance of determining 
optimal concentrations and processing conditions 
for lyophilization of protein formulations. This tech 
note summarizes the webinar.

Interactive Effects of Components in Product 
Formulations

The overall product attributes of a lyophilized protein 
formulation are governed by the phase behavior of 
individual formulation components during the 
freezing and drying steps of the lyophilization 
process.

The freezing process exert multiple stresses that can 
destabilize the active protein. These include 
increased solute concentration and ionic strength in 
the freeze-concentrated matrix, alteration of the pH 
of the freeze-concentrated solution and formation of 
new interfaces. The removal of ice by sublimation 
during the drying phase may also lead to unwanted 
effects through desorption of unfrozen water and 
alterations of water content in the product.

As a result, protein formulations often contain 
multiple excipients to obtain the desired product 
attributes. For example, sugars, surfactants and 
buffers are added to improve the stability of the 
product, -



Figure 2: Case study 1 - Sucrose with Glycine
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concentration (100 mM), the basic component of 
sodium phosphate buffer (dibasic hydrogen 
phosphate) crystallizes leading to a decrease in pH. 
This resulted in substantial protein aggregation upon 
freeze-thaw cycling. However, addition of cellobiose 
(5% w/w) inhibited the buffer crystallization and 
associated pH shift, thereby preventing protein 
aggregation. Lowering the buffer concentration (10 
mM) also prevented protein aggregation. Here, the 
protein itself was in sufficient amount to inhibit the 
buffer crystallization.

Case study 5: Glycine with sodium phosphate 
buffer

The final case study from Pikal-Cleland et al. 2002 
discussed about the impact of a bulking agent, 
glycine on functionality of phosphate buffer. Glycine 
tends to facilitate buffer crystallization and 
associated pH shift. Glycine, in a concentration 
dependent manner, showed a pronounced effect at 
low buffer concentration (10 mM).

Conclusions

The development of a stable freeze-dried product 
with desired attributes requires a judicious selection 
of excipient concentrations and optimization of 
processing conditions, to avoid loss of functionality 
of individual components.
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(Source: https://tinyurl.com/hffzs3kv)

Case study 2: Trehalose with mannitol

The second case study dealt with the interplay of 
mannitol and trehalose. Sundaramurthi et al. 2010 
had shown that mannitol can facilitate crystallization 
of trehalose dihydrate in the frozen solutions, while 
trehalose tends to inhibit mannitol crystallization. 
This was further studied in more details by Jena et al. 
2016 and Jena et al. 2019, wherein solutions 
containing different ratios of trehalose:mannitol were 
lyophilized with a model protein e.g., bovine serum 
albumin, BSA. The physical state of the two 
excipients was found to be dependent upon the 
trehalose:mannitol ratio and protein:sugar ratio in 
the pre-lyo solution.

Case study 3: Sucrose with mannitol

Sugars can also alter the solid form of mannitol. The 
case study from Thakral et al. 2020 discussed the 
formation of mannitol hemihydrate (MHH) when 
used with sucrose in a ratio of 4:1. MHH tends to 
release water by dehydration during storage that can 
interact with other components and compromise 
product stability.

API/ Excipients Affecting the Functionality of 
Buffers

The second set of case studies discussed the impact 
of active and/or excipients on buffer functionality. 
Buffering agents are added to lyophilized products 
for maintaining the pH in the pre-lyo solution, during 
freeze-drying and in the reconstituted solution. 
Buffer selection for such products depends upon 
multiple factors including (but not limited to), the acid 
dissociation constant (pKa) and crystallization 
propensity of buffer components during freezing.

Case study 4: Inhibition of buffer crystallization

Crystallization of a buffer component is undesirable 
as it can lead to ‘pH-shifts’ and impact product 
stability. This case study from Thorat et al. 2020 
discussed about the ‘pH shift’ mediated aggregation 
of a model protein, BSA and its mitigation.At high 
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A Q&A on coating in continuous manufacturing
By Guia Bertuzzi, Product Manager for Process Equipment IMA Active, &  Davide Dalmonte, Managing 
Director, Thomas Processing
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the tablets’ flow is generated by the speed of the pan  
and the batch size. In a continuous process, the 
tablet flow is generated by a feeder installed at the 
coater inlet and maintained constant by the drum 
speed.

Why do you think there’s resistance or reluctance 
for people to try Continuous Manufacturing? 

Bertuzzi: Most of the reluctance is due to concerns 
about facing a new regulatory path and it is well 
known that the pharmaceutical industry has always 
been very conservative. Continuous Manufacturing 
from a regulatory perspective is still an emerging 
technology for which the FDA are pushing for 
graduating it quickly to a standard one. With Thomas 
Processing, we are pioneers; the first continuous 
coater was developed in 1993 to manage high 
production throughput of very large batch sizes of 
tablets to process in continuous mode. While at IMA 
Active, in Italy, we have recently designed Croma, a 
modular technology for continuous coating 
dedicated to small production throughput that can 
manage product development, clinical trials and 
manufacturing with one equipment size with no need 
of scale-up.

Dalmonte: There’s also an economic factor. 
Approaching a novel technology differently from 
what was used in conventional batch production, 
which has been in place since many decades, 
requires a great initial effort in the investments. All 
the companies already have batch processing 
machinery and established standards for quality 
control. Going through the change towards 
continuous manufacturing could mean a large initial 
investment either for machines or procedures. What 
are some drivers of change? 

Bertuzzi: For sure the support of regulatory bodies 
wi l l  fac i l i ta te the adopt ion of  cont inuous 
manufacturing technologies. As mentioned before, 
the FDA has set up the Emerging Technology 
Program (ETP), which cooperates also with other 
international regulatory bodies to harmonize and 
expedite the practice of continuous manufacturing in 
the pharmaceutical industry. The FDA is putting a lot 
of energy and money to promote a change toward 
continuous manufacturing. The FDA has just 
invested about $100 million just for training their 
people about emerging technologies. So, I think that 
is a significant hint to the pharmaceutical industry.

What is the biggest advantage of coating with 
continuous manufacturing versus as a batch 
process? 

Bertuzzi: Further to the time saving due to side 
operations, like loading and unloading, continuous 
coating results in general in better efficiency. In 
particular, energy saving due to less heat dispersion, 
saving in polymer to spray since losses are less with 
consequent maximum yield. 

Dalmonte: You can divide the coating process into 
three parts: loading, coating and unloading. If you do 
a batch of 300 kilos, the total duration can be around 
four hours, where the coating itself is two hours. One 
hour is spent loading and another hour is spent 
unloading, and perhaps some time spent cleaning as 
well. If you take the same coating machine and make 
it continuous and do a 300-kilo run, you load the one 
time. So, you have the time of loading just the first 
time because then it’s a continuous process. You 
don’t spend any time unloading and you don’t spend 
any time for cleaning because you are not working in 
batch. If with a batch coater in one day you do the two 
batches, which means 600 kilos. At the same time, 
with the continuous coating machine, you can do 
three times more production. This is the big 
advantage.

Are there advantages to continuous manufact- 
uring for coating beyond speed and efficiency? 
Is the quality better? 

Bertuzzi:Continuous coaters offer the opportunity to 
process tablets that are more delicate than usual, I 
mean with lower hardness, with logo, since the time 
the tablets spend in the coating pan, so-called 
residence time, is shorter. Mechanical stress is less 
also because the tablet bed is thinner than in a batch 
coater. Finally, Continuous Manufacturing unit 
operations are developed for the pharmaceutical 
industry to work under a Quality by Design approach, 
which means preventing possible issues or defects, 
that is speaking about coating discharging good 
tablets within the given specifications of either color 
uniformity or weight gain.

What are some variables associated with coating 
in a continuous manufacturing process? 

Bertuzzi: The variables are exactly the same 
involved in batch coating: typically spray rate, tablet 
temperature and air flow. The main difference is the 
continuous flow of tablets. In batch manufacturing, 



Are there upfront issues we need to be more aware of with continuous, like, for instance, 
formulation?

Bertuzzi: Concerning formulations, we highly recommend ready-to-use polymers available on the market 
that make the liquid film more stable and easier to manage, especially at high concentration.High 
concentration of the polymers in the coating solution enhances the performance of continuous coating. A 
higher concentration of solids in the solution means that the coating builds up faster on the tablet, and it 
maximizes the throughput of tablets you can achieve from the coater. What are other upfront issues as far as 
engineering or process design that you need to think of more so than with batch processing?

Dalmonte: Consider that continuous process means, from an engineering point of view, completely 
changing the materials’ flow inside the manufacturing area, in favor of space reduction but with different 
materials-handling requirements. Rethinking completely the materials flow could be seen as an issue from 
an investment point of view but continuous manufacturing pushes industry to think lean manufacturing also 
to get a payback from daily costs of manufacturing later. Now that Thomas Processing is part of IMA Group, 
we are capable of providing our customer the ideal materials handling solutions as an ancillary system of our 
CTC technology.

What sort of training or skills do people need to learn continuous manufacturing processes?

Bertuzzi: From our perspective, as equipment vendor, we can support education about continuous 
manufacturing and training of our customers with process experts at our respective laboratory trials either at 
Thomas Processing in Woburn and at IMA Active in Italy where pilot machines are installed. We also have 
capabilities to provide training service on site or remotely.

How do you ensure quality during Continuous Manufacturing? 

Bertuzzi: A lot of our energies in R&D are dedicated to process control for CM. We count on a robust control 
system architecture based on a SCADA system and data management to support the Quality by Design 
approach required for continuous manufacturing. In addition, there are many PAT tools that pharmaceutical 
companies can use to control the quality of the tablets when the coating process is in progress. We can install 
NIR or imaging sensors on our continuous coaters that can be helpful to read in real time the quality of the 
tablets. What is the future of continuous manufacturing in coating? 

Dalmonte: We do believe that continuous coating represents one of the first steps to carry out by a 
pharmaceutical company as a transition towards continuous manufacturing. The new Accela CTC 500 we 
launched at Interphex in New York extends the capabilities of the industry standards. Equipped with an 
advanced GMP design, it is the only coater manufactured with an integrated cooling chamber to reduce the 
overall footprint of the equipment and streamline the coating process.

(Source: https://www.tabletscapsules.com/3641-Technical-Articles/587022-A-Q-A-on-Coating-in-Continuous-
Manufacturing/)
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IPEC India Membership Renewal

IPEC India 2022 Membership renewal invoices have been sent to respective Company representatives. 

In case your membership renewal is due, request you to kindly make the payment. For assistance, please

connect with the Secretariat. 
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Advocacy matter

23rd August 2022: IPEC India comments on the draft of the New Drugs, Medial Devices and Cosmetics Bill, 
2022  sent to Mr. Bikash Mahato, Under Secretary to the govt. of india, ministry of health and family welfare. 
C l i c k  h e r e  t o  c h e c k  t h e  c o m m e n t s  :  h t t p s : / / d r i v e . g o o g l e . c o m / fi l e / d / 1 C o 1 0 -
QlmikI7Prc42yBeX0ak0tKuOEMk/view?usp=sharing 
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Application area of oils

ARTICLE

Overview and application areas of pharmaceutical oils
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Pharmaceutical Oils

Oils have been used by the pharmaceutical industry 
for decades. From parenteral nutrition to soft gel 
formulations, oils play a key role in a wide range of 
pharmaceutical products. With an ever increasing 
number of new drug candidates with poor aqueous 
solubility and poor oral bioavailability, oils are very 
attractive candidates to solve real challenges for the 
formulators.

Parenteral Nutrition: When pharmaceutical oils 
are considered as an API

Olive oil and soybean oil are used as API for the 
manufacture of nutritional lipid emulsions products in 
parenteral nutrition. They provide a source of 
calories and essential fatty acids for patients who are 
not able to feed themselves. For parenteral nutrition 
oils are considered as API and manufactured under 
cGMP according to the ICH-Q7 Good Manufacturing 
Practice Guidance for Active Pharmaceutical 
Ingredients.

Injectable Excipients: From emulsions to depot 
formulations

The therapeutic roles of lipid emulsions have 
expanded far beyond the nutrition. Many lipophilic 
drug solutions are formulated as lipid emulsions, 
including propofol.  Propofol is an intravenous (IV) 
sedative-hypnotic agent that can be used for 
initiation and maintenance of Monitored Anesthesia 
Care (MAC) sedation. Soybean Oil is used as 
excipient.

Another example of the use of injectable grade oil in 
the pharmaceutical industry is in depot formulations. 
Depot formulations (IM) are suitable to avoid first-
pass metabolism or for drugs with low oral 
bioavailability. The API’s are dissolved in oils 
(sesame oil) for extend release (IM injection) and 
long-term stability. Hormones (testosterone, 
progesterone) or antipsychotics drugs (Haloperidol 
or Fluphenazine) are good example of injectable 
formulations with sesame oil.



Oral and Topical Excipients: For Vitamin D and CBD oils the preferred choice

Most of the API’s in the development pipeline today are poorly water soluble. Simple formulation approaches 
are not enough to address these issues. Lipid excipients can be used for the formulation. On the last FDA 
approved lipid formulations, the majority are soft gel capsules, hard shell capsules and oral solutions.

Vitamin D & other liposoluble vitamins, cannabinoids (CBD) and isotretinoin are very good examples of oral 
formulations using oils : sesame oil, olive oil, soybean Oil.

In topical formulations, oils are used to solubilize poorly soluble API’s, improve skin penetration, texture and 
provide emollient properties. Enoxolon and Retinol are good example of topical formulations with olive oil.

Functional excipient: Controlled released with pharmaceutical hydrogenated oils
Besides the use of oils for their nutritional properties or as a vehicle, oils are also used in formulation for their 
functionality. Specific modifications like hydrogenation are used to increase the melting point and the 
stability of the oil.

Hydrogenated soybean oils are used in encapsulation processes for the protection and stabilization of the 
active ingredient but also in controlled release formulations to refine the kinetics of the release profile.

This is “oil” you need …  

Oils are still considered today as solutions of choice when it comes to formulating poorly soluble active 
ingredients or when considering new formulations to increase bioavailability.

This article is provided by www.excipients.com - the digital platform for information and sourcing of 
excipients

(Source: https://www.pharmaexcipients.com/pharmaceutical-oils/)
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Accepting novel excipients for 

Innovative drug development

ARTICLE
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With the rapid development and manufacturing of new drugs and therapeutics being pushed through 
the pipeline, excipient manufacturers are navigating a challenging landscape to meet the demand for 
new and novel excipients.

In this article, we investigate key factors driving the requirement for new chemical entities and 
excipients, the struggle to meet current demand, and challenges when seeking regulatory approval. 
We will also assess the importance in considering excipient development and manufacturing 
throughout the drug development pipeline. 

Such reports compound upon existing fears when 
submitting a new drug product for approval: since the 
excipient is not decoupled from the API when 
assessing a drug candidate's safety, risk-averse 
pharmaceutical companies are less willing to 
experiment with novel excipients when developing 
new treatments [v]. This potentially prevents the 
development of more effective formulations with 
efficient modes of administration, beyond those that 
are currently available and approved by the market. 
A 2019 survey conducted by the United States 
Pharmacopeia (USP) demonstrated that when 
limited to recognized excipients, 84% of respondents 
experienced product limitations, 64% experienced 
product delays of 1–5 years, and a further 28% 
exper ienced development d iscont inuat ion 
altogether.

'The issue is not one of developing new or novel 
excipients. The issue is one of acceptance by 
pharmaceutical companies once commercially 
available for drug product development and 
manufacture. Formulators often use the excipients 
they know well to avoid any issues, real or imagined,’

Anita Vasilevska, Technical Marketing Manager, 
IMCD Group (Rotterdam, Netherlands) describes 
the reluctance within the pharmaceutical industry.

Evidently, the research and development of novel 
excipients plays a major role in the formulation of 
drug candidates, focusing on goals that concern 
ease of administration, targeted delivery, and 
complete availability [vi]. With increasingly complex 
drug substances being pushed through the 
development pipeline, there is a growing need for 
solutions to formulation challenges. A concentrated 
effort towards the development of novel excipients 
has the potential to have a significant impact on drug 
development and the types of treatments available to 
patients, especially those with rare and complex 
conditions [v].

Regulatory approval of excipients 

IPEC Europe states that “[al]though excipient 
qualification does not directly involve regulatory 
authorities, regulators set many of the conditions that 
must be satisfied for users to incorporate excipients 

Defining excipients: new or novel? 

The US FDA defines novel excipients as those that 
have not been previously used in FDA-approved 
products and no established use in foods. New 
excipients, however, are defined as those 'not fully 
qualified by existing safety data with respect to the 
currently proposed level of exposure, duration of 
exposure, or route of administration.' In other words, 
new excipients can encompass those that exist in 
FDA-approved products but can be classed as new if 
it is to be used in a product with a different route of 
administration than the approved product. Novel 
excipients are more specific in that they do not 
appear in any FDA-approved product. As such, not 
all new excipients are novel excipients. In contrast, 
the International Pharmaceutical Excipient Council 
Europe (IPEC Europe) refers to novel as new 
excipients [i]. Herein, we discuss the need for novel 
excipients, or those that have not appeared in any 
FDA-approved product [ii].

The growing need for novel excipients 

With the outbreak of SARS-CoV-2 and the COVID-
19 pandemic, a global effort to develop, approve, 
and distribute a vaccine pushed the pharmaceutical 
industry to uncover both new APIs and novel 
excipients. The two mRNA vaccines developed by 
Pfizer/BioNTech and Moderna each contained two 
novel excipients: a cationic lipid and a PEGylated 
cationic lipid. However, this effort has yet to translate 
to other products, with most new drug products 
containing new APIs without novel excipients. The 
few products that contain novel excipients generally 
do not contain new APIs.  

In general, excipients are used to overcome API 
limitations during the drug development and 
manufacturing process. These include issues such 
as low solubility, permeability, and stability, among 
others [ii]. The development of an excipient should, 
in theory, be treated as the infrastructure of the 
pharmaceutical sector, with focused research on 
novel excipient discovery and development [iii]. 
Ideally, an excipient should be inert and non-
reactive, however there have been recent reports of 
adverse reactions to materials in a drug product 
aside from the API [iv].  
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safety data to satisfy this guidance [I].

'While excipients generally have no physiological 
effect on their own, they contribute significantly to 
proper drug product administration, regardless of 
dosage form type or route of administration. 
Regrettably, excipients are overshadowed even 
though [they are] required for all drug products: 
solids, liquids, topicals, and injectable.' 

Anita emphasizes the important role excipients play 
in the drug product as a whole. There thus exists a 
fine balance between investing in novel excipients in 
the drug development pipeline and delivering the 
final drug product within an agreeable timeline and 
cost. Both Iain and Anita give a timeline of 15 or so 
years for the development, incorporation, and 
regulatory submission and approval of a novel 
excipient. Yet, the COVID-19 pandemic has 
demonstrated that an accelerated timeline can be 
achieved. Anita explains how such excipients have 
been turned around in less than 2 years: 

Iain agrees that the acceleration of excipient 
development for the pandemic only came at the 
behest of a global health crisis, and the need for 
parallel tracking rather than linear, as was 
demonstrated with the COVID-19 vaccine effort: 
'As we've seen with the COVID-19 vaccines and 
everything there, the unmet patient need was 
extreme and very acute. So parallel tracking was the 
only way to actually do all the work, have it reviewed 
and assessed [rapidly which] required a lot more 
resources from the authorities as well. But that is 
[now] a model for how we can accelerate and 
improve the introduction of novel excipients.' 

But the question remains – how can pharmaceutical 
manufacturers be persuaded to incorporate novel 
excipients into their development pipeline (outside of 
a crisis), and how can a targeted focus on the actual 
development and manufacturing of novel excipients 
be encouraged? 

'Recently, the ground-breaking mRNA vaccines, 
which contain novel excipients (a cationic lipid and a 
PEGylated cationic lipid) have demonstrated the 
need for novel excipients. If not for the novel 
excipients, the world would not have benefitted from 
a life-changing vaccine. It is exemplary but 
unfortunate that it took the recent global health crisis 
to accelerate development of new therapies and 
excipients that would otherwise have been 
unrealised.’

The Novel Excipient Review Pilot Program 

The Center for Drug Evaluation and Research, a part 
of the US FDA, announced in September 2021 the 
launch of a voluntary Novel Excipient Review Pilot -

into medicinal products.” This summarises the 
biggest challenge for pharmaceutical companies 
regarding regulatory approval for excipients – the 
fact that the process is not uncoupled from the 
approval of the therapeutic as a whole [i]. As 
mentioned, this makes it difficult to persuade 
pharmaceutical companies from pursuing novel 
excipient use in therapeutic development, potentially 
disregarding better formulations or easier modes of 
administration and stalling the development of new 
therapeutics. Currently, the most common case for 
using novel excipients in a drug's development 
pipeline is when all other formulations have failed [ii].

'Key factors restricting novel excipient development, 
really, are [that] it's a high-risk business… for both 
the excipient supplier and the pharmaceutical user 
even after all the design safety testing and 
assurance. There remains the risk that during the 
marketing authorization application that it still gets a 
lot more questions because it's new and novel and 
could get rejected, or requests for a lot more 
information… That's the one thing you don't want – 
delays to your marketing authorization… It's a high 
business risk,' 

Iain Moore of IPEC Europe, explains the aversion 
towards the use of novel excipients in drug products, 
emphasizing this reluctance as one stemming from a 
business standpoint rather than a health and safety 
issue. Any delays to the approval of a drug product 
may bear significant costs and time delays that, 
sometimes, may be avoided with the use of a known 
and approved excipient.

For novel excipients, there are a number of safety 
assessments that must be demonstrated in order for 
a pharmaceutical to receive approval from the US 
and European regulatory authorities. The criteria 
with which the therapeutic is assessed may differ 
depending on the degree of novelty of the excipient. 
A completely new chemical entity will be required to 
present more safety data than a co-processed 
excipient where individual excipients that were 
previously used in an approved medicinal product 
are used together [I].

Different regulatory authorities should provide their 
own guidance on safety testing for novel excipients – 
the US FDA has its own guidance for safety testing of 
novel excipients, while IPEC Americas has 
publ ished 'A New Approach to the Safety 
Assessment of Pharmaceutical Excipients'. The 
latter forms the basis for the United States 
Pharmacopeia General Chapter on excipient 
evaluation. In a similar vein, IPEC Europe's Safety 
Committee has published 'The Proposed Guidelines 
for the Safety Evaluation of New Excipients.' 
Depending on the intended market, manufacturers 
of novel excipients should provide the appropriate -



ARTICLE

Program. The goal of the program is to “allow excipient manufacturers to obtain FDA review of certain novel 
excipients prior to their use in drug - formulations” [vii]. In other words, the programs hope to encourage the 
manufacturing and use of novel excipients for new drug formulations.

The program will be divided into two stages for proposals. The initial proposal stage asks excipient 
manufacturers to submit a summary of the novel excipient, the proposed use, and the public health or drug 
development need for the excipient. The summary may include initial safety data for support. From the 
initial proposal stage, four will be selected to progress to the second stage. Factors considered by the FDA 
during the selection process include the potential public health benefit of the excipient, the ability and 
likelihood of a manufacturer's ability to submit a complete package on time, and the overall potential of the 
excipient. The last factor includes meaningfully improving a therapeutic's pharmacokinetic characteristics 
with the potential for novel drug development [viii]. 

Such a program will inevitably have a big impact for excipient manufacturers, namely in encouraging the 
development of novel excipients and their submission for approval. With the potential for receiving 
regulatory approval for an excipient ahead of its use in a therapeutic, manufacturers will be incentivised to 
take the risk on the development of novel drug formulations, modes of administration, and overcome issues 
relating to solubility and permeability among others. 

'I see this as a hugely important step in the development of novel excipients… I think the FDA are very 
enlightened…yes, it's a pilot program and it's very limited but I'm not so much interested in that…It's the fact 
the FDA decided to do this. They are telling us that they recognise there could be a problem and they're 
being innovative within the constraints of the regulations to try and find if there's a solution,” 

Iain praises the US FDA for taking feedback from a number of surveys conducted that demonstrated a 
number of barriers towards the development of excipients and moving forward with constructive solutions, 
though limited in scope. Anita agrees: 

'The program's benefits are significant. For the first time, pharmaceutical companies will have greater 
confidence in using novel excipients without fear that the drug product approval process will be 
overcomplicated. The independent review process will assist in alleviating some of the apprehension 
associated with novel ingredients.' 

Anita also explains how such a program not only benefits pharmaceutical companies, but also patients 
themselves: 

'Given past reluctance to novel excipient use, pharmaceutical companies relied on 'tried-and-tested' 
excipients, missing an opportunity to use novel excipients for the development of best-in-class medicines 
that would lead to improved patient compliance and successful therapies.' 

More programs, such as the US FDA excipient pilot program, may help manufacturers and pharmaceutical 
companies overcome their aversion towards the use of novel excipients in drug formulations, fostering the 
innovation of a new world of solutions to common issues in drug development. The success of the US FDA 
pilot program is yet to be seen but it's safe to say manufacturers can be a little more hopeful in the shift in 
focus towards novel excipients.
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The EMA published new questions and answers concerning titanium dioxide and its replacement or removal 
in medicines on 1 July 2022. There were five questions and answers in all, and they appeared in the section 
"Quality of medicines questions and answers: Part 2" on the EMA website. They serve as guidance 
("Technical and procedural guidance") for marketing authorisation holders and applicants on how to replace 
titanium dioxide in medicines using other excipients or how to remove it completely. After having been 
prepared by EMA's Quality Working Party (QWP) the questions and answers document was discussed with 
the pharmaceutical industry in early May and commented by it. After consulting the CMDh the document was 
published on the EMA website.

The CMDh supports the guidance and advises marketing authorisation holders to take due notice of the 
document's recommendations in the pharmaceutical development of their products.

the list of substances authorised for the use in 
medicinal products. The Regulation also places the 
obligation on the European Commission to evaluate 
within three years of the date of entering into force of 
the Regulation the necessity to maintain the 
authorisation of titanium dioxide or to delete it from 
the list of Regulation (EC) No 1333/2008. This review 
should be based on an updated assessment of the 
EMA to be performed before 1 April 2024.

Despite the provisional authorisation of titanium 
dioxide in the pharmaceut ical  sector  the 
pharmaceutical industry is called to search for 
alternatives for titanium dioxide and to check their 
use. The guidance consisting of five questions and 
answers "Replacement/removal of titanium dioxide 
(TiO2) in medicines. Technical and procedural 
guidance" is supposed to assist marketing 
authorisation holders and applicants in this regard.

The following is a summary of the answers to the 
questions.

1. What does Commission Regulation (EU) 
2022/63 on TiO2 mean for pharmaceutical 
companies developing and/or maintaining an 
authorisation of medicines for human and 
veterinary use?

The answer to this question contains (as was already 
described above in the section "Background") a 
short chronological summary of what led to the ban 
of titanium dioxide in food. It concludes with the call 
to the pharmaceutical industry to make all possible 
efforts to accelerate the research and development 
concerning the replacement of titanium dioxide in 
both new and already authorised products.

2. What should I do if I am an applicant of a new 
MAA that contains TiO2?

In case the medicinal product is in the development 
stage or the application for a marketing authorisation 
is close to submission titanium dioxide must not be 
replaced. However, if applicants decide to replace -

Background

Titanium dioxide (E 171) is used extensively as food 
additive in the food industry and as colourant, 
opacifier and protection from UV radiation in the 
pharmaceutical industry. The use of food additives is 
regulated by Regulation (EC) No 1333/2008. 
Directive 2009/35/EC and restricts the use of such 
substances as colourants in medicinal products for 
human use and in veterinary medicinal products to 
those substances which are approved for the use as 
food additives according to Regulation (EC) No 
1333/2008. Article 32 paragraph 1 of this Regulation 
stipulates that food additives which were permitted 
before 20 January 2009 shall be subject to a new risk 
assessment. Hence, this requirement was also valid 
for titanium dioxide as most commonly used 
colourant in pharmaceutical products.

The European Food Safety Authority (EFSA) 
published the scientific opinion "Safety assessment 
of titanium dioxide (E171) as a food additive" on 6 
May 2021. In this opinion the authority concludes 
that a genotoxic potential cannot be excluded for 
titanium dioxide. On request of the European 
Commission the EMA provided a scientific analysis 
on the use or avoidance of titanium dioxide in 
medicinal products on 8 September 2021. In this 
opinion the EMA recommends that titanium dioxide 
remains for the time being on the list of authorised 
additives to avoid shortages of medicinal products 
and hence a threat to the public health. Such a critical 
situation would arise if the replacement of titanium 
dioxide by means of alternative excipients requiring 
comprehensive and time-intensive testing of the 
medicinal products as regards quality, safety and 
efficacy would have to be carried out immediately.

Commission Regulation (EU) 2022/63 amending 
Annexes II and III to Regulation (EC) No 1333/2008 
was published in the Official Journal of the European 
Union on 18 January 2022. Annex II supplements 
indications for the ban of titanium dioxide in certain 
food categories as well as its continued inclusion in -

New questions and answer from the EMA regarding

Titanium Dioxide in medicines
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or remove titanium dioxide, this should either be done prior to applying for marketing authorisation or 
directly after marketing authorisation is granted via a variation procedure but not during an on-going 
marketing authorisation procedure. Replacing or removing the titanium dioxide will require new product 
formulations to be developed. For this the requirements according to the Note for Guidance on 
development pharmaceutics (CPMP/QWP/155/96) or the Note for Guidance on Development 
pharmaceutics for veterinary medicinal products (EMEA/CVPM/315/98) have to be observed. In cases 
where a novel excipient is used, full details of the manufacture, characterisation and relevant safety data 
should be provided.

3. What should I do if I am an MAH of a MA containing TiO2?

The answer to this question refers to the explanations to the questions 2 and 4 and repeats the request to 
make all possible efforts to accelerate the research and development of alternatives for titanium dioxide. In 
this context it is furthermore called for an enhanced cooperation between the different manufacturers.

4. What are the scientific data requirements to remove/replace TiO2?

It is distinguished between two cases:

Ÿ Titanium dioxide is incorporated only to improve the appearance of the medicinal product and can be 
deleted in the formulation. In this case it is sufficient to compare the dissolution profile of the new 
product formulation with the profile of the product in the old composition. Furthermore, stability studies 
according to the ICH/VICH Guidelines are required.

Ÿ Titanium dioxide is replaced with another recipient. In this case numerous data must be submitted, 
such as - studies to demonstrate the compatibility of the new excipient with the active substance and 
any other excipients in the formulation - bioequivalence studies - data to demonstrate that the new 
excipient does not interfere with the finished product specification test methods - where the medicinal 
product is sensitive to light, and titanium dioxide has so far protected against light, proof that 
precautions have been taken to preserve the quality of the medicinal product (such as change of the 
primary container) - demonstration that the differentiation between strengths is not affected and no 
negative impact on taste acceptability occurs.

5. What are the regulatory pathways to support a change in excipient to remove/replace TiO2?

The very detailed answer to this question is formulated separately for human medicinal products and for 
veterinary medicinal products. Central document (for human medicinal products) is the Regulation (EC) No 
1234/2008 (Variations Guideline). The categories of variations for a change of the excipient in the finished 
product described in this Regulation have to be observed. Furthermore, other variations may be necessary 
as a consequence of implementing the excipient change, such as changes

Ÿ in the shape or dimensions of the product 
Ÿ in the analytical test for the finished product 
Ÿ in the finished product specification 
Ÿ to the manufacturing process and in-process controls 
Ÿ in the packaging of the finished product 
Ÿ in product shelf life and storage conditions.

The categorisation of these variations has to be carried out according to the Variations Guideline. All 
variations should be submitted together as a grouped variation. Work- sharing and collaboration among 
marketing authorisation holders and national competent authorities should be explored.

(Source: https://www.gmp-compliance.org/gmp-news/new-questions-and-answers-from-the-ema-regarding-
titanium-dioxide-in-medicines)
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24th August, 2022: A webinar was organised by IPEC India on "Future Trends in OSD Lubrication” delivered 
by Ravleen Singh Khurana, Nikita Pharmaceuticals Specialities Pvt. Ltd.

Mr. Dipesh Hedamba, Sr. Executive, IPEC India welcomed the participants across globe and introduced Dr. 
Hemgir Gosavi, IPEC India, Managing Committee member and Head – Global Formulation Application Lab, 
R&D Division, Merck Life Science Pvt. Ltd. 

Dr. Hemgir Gosavi in his opening address welcomed the participants to IPEC India's Webinar and provided 
brief introduction about IPEC India mission, vision and activities. 

Mr. Dipesh Hedamba, introduced the guest speaker Ravleen Singh Khurana who is an entrepreneur that 
founded Nikita pharmaceuticals in 1991 at the age of 19. Mr. Khurana has been bestowed with number of 
awards and recognitions – few being a prestigious award from Shri. Narendra Modi, Prime Minister of India for 
"National award for outstanding Entrepreneurship" and the best pharma excipients company by UBM, 
Organizers of CPHI, worldwide. 

Mr. Khurana is associated with number of associations in different capacities such as; IPEC India, Laghu 
Udhyog Bharti as President and National head of excipient; Secretary of Vidarbha Drug Manufacturers 
Association; etc.

Ravleen Khurana in his enlightening presentation outlined the importance of selection of Lubricants. He 
further discussed about quality attributes including dissolution profile taking case studies of use of magnesium 
stearate as lubricant.  He also shared the future developments happening in the field of lubricants.  

The webinar concluded with highly interactive Q/A session and proposing of vote of thanks by Mr. Kaushik 
Desai, Secretary General with appreciation of support from Nitika Pharmaceuticals. The webinar was truly of 
global nature with participation representing India, neighbouring and western countries like Bangladesh, 
Brazil, Canada, Germany, Indonesia, Italy, Malaysia, Nigeria, Sri Lanka, United Kingdom and United States of 
America. The feedback has been quite encouraging for the quality of contents and organisation. 
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